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THE  LO-THERMO  MOTOR:  A  NEW  IDEA 
(Patents  applied  for.) 


•eMessrs.  Electromotors  Ltd.,  Openshaw,  Manchester, 
Sfi  id  us  particulars  of  a  new  development  in  the  design 
oa:  totally  enclosed  motors  which  marks  a  further  step 
iif  the  advancement  of  practical  electrical  science,  and 
which  will  be  of  very  considerable  interest  to  all  users, 
or  factors  of  entirely  enclosed  motors. 

The  demand  for  totally  enclosed  motors  has  in  the 
past  been  restricted  by  the  difficulty  in  constructing 
them,  particularly  machines  of  any  size,  and  they  have 
been  extremely  costly  in  comparison  with  ventilated 
motors. 

The  reason  for  this  is,  that  all  heat  generated  in  an 
enclosed  motor  must  of  necessity  be  radiated  through 
the  outside  carcase  of  the  machine,  and  as  the  rate  of 
dissipation  is  limited,  it  follows  that  the  heat  generated 
must  also  be  limited,  and  from  a  practical  point  of  view 
this  necessitates  that  the  output  for  a  given  carcase  is 
restricted,  with  the  result  that  these  machines  are 
relatively  costly.  Furthermore,  high  speeds  have  been 
impracticable  for  the  very  reason  that  a  large  proportion 
of  this  heat  is  generated  by  the  armature  iron  losses 
alone,  and  as  these  increase  with  the  speed  a  point  is 
soon  reached  when  these  losses  alone  balance  the  radi- 
ating capacity. 

Many  expedients  have  been  employed  to  overcome 
this  such  as  pipe  ventilated  motors,  forced  ventilation, 
etc.,  but  the  necessary  trunking  is  always  an  objection 
and  frequently  impossible.  Other  devices  such  as 
pipes  through  the  machines  itself  have  been  employed, 
fins  and  ribs  upon  the  carcase,  but  still  without  much 
success. 

A  more  successful  means  has  been  the  employment 
•of  a  hollow  bedplate  upon  which  the  motor  is  mounted, 
and  through  which  air  is  circulated  from  the  motor. 
The  hollow  bedplate  is  embedded  in  concrete  to  absorb 


die  heat,  or  can  be  cooled  by  a  system  of  waterpipes. 
This  introduces  an  element  which  has  to  be  taken  into 
account  in  any  scheme  of  erection,  and  any  arrange- 
ment which  eliminates  this  fixture  is  of  obvious 
advantage. 

The  idea  of  the  present  invention  lies  in  a  practical 
means  of  providing  large  air-cooling  surfaces  constructed 
in  such  a  manner  that  the  system  can  be  applied  to 
standard  machines  of  the  well  known  chimney  or  pipe- 
ventilated  type,  the'  construction  being  such  that  the 
surface  can  easily  be  adjusted  by  the  manufacturer  to 
suit  any  requirement. 


Fig.  i. 

It  is  constructed  in  various  forms,  illustrations  of  two 
of  which  are  given  herewith.  In  the  first  of  these  (Fig.  i) 
the  radiator  proper  consists  of  a  box  with  end  pieces 
designed  to  fit  on  vertical  trunk  openings  in  the  motor 
end  covers,  and  through  this  box  pass  in  a  vertical 
direction  a  number  of  thin  metal  tubes.  Inside  the  back 
bearing  of  the  motor  a  fan  is  fitted  on  the  armature 
shaft  which  causes  a  circulation  of  air  through  the 
machine  and  through  the  radiating  box,  and  the  arrange- 
ment of  the  tubes,  etc.,  is  such  that  the  air  impinges 
on  the  thin  vertical  tubes  giving  maximum  cooling. 
The  advantage  of  the  system  is  that  not  only  is  increased 
radiating  surface  "provided,  but  as  the  tubes  are  thin 
compared  with  the  motor  carcase  the  radiation  is  much 
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greater   and  it  is  possible  to  approach  within  quite 
Sable  limits  of  the  capacity  of  a  ventilated  m >  o 
6t  «iven  frame  size  without  the  use  of  anything  excessive 

^TfoW  ttmventionis  shown  (Fig.)  in  which 
tSe  radiator  is  replaced  by  one 
metal  sides  with  top  and  bottom  covers,  and  also  having 
bunted  inside  thl  radiator  baffle  plates .  which .  cans 
the  air  to  impinge  in  a  thin  stream  against  the  outside 
surfaces  soTat  this  type  performs  the  same  functions 

"The6  de^rtnds  itself   admirably  to  an  entirely 
water  or  dlt  tight  construction,  -denmg  its  held  o 
use  enormously,  yet  at  the  same  time  the ,  bulk  is  ot 
quite  moderate  dimensions,  m  fact  less  than  for  an  or 
dinary  totally  enclosed  motor  when  dealing  with  larger 
powers. 


Fig.  2. 

This  development  will  have  exceptional  opportunities 
in  ammunition  factories,  chemical  works,  collieries 
foundries  flour  mills,  bleach  works,  steel  works,  wood 
working  breweries,  for  out-door  use,  and  in  fact  any- 
where where  it  is  necessary  for  motors  to  work  m  either 
an  explosive,  dust  laden,  or  wet  atmosphere. 

To  centrifugal  pump  makers  it  offers  exceptional 
advantage  for  the  reason  that  high  speeds  are  available, 
which  not  only  means  cheaper  motors  but  enab  es 
smaller  pumps  to  be  used  for  a  given  duty,  thus  materially 
reducing  the  total  cost  of  such  combinations. 

A  considerable  number  of  these  motors  have  already 
been  built  and  put  into  practical  service  m  collieries, 
chemical  works,  etc.,  with  the  most  satisfactory  results. 

Blackburn.— Councillor  Fred  Pollard  has  been 
notified  that  his  son,  Eric,  has  qualified  for  the  Post- 
master-General's first-class  certificate  of  proficiency  in 
wirel.  ss  telegraphy,  and  will  shortly  receive  his  diploma. 
Sixteen  years  of  age,  he  has  only  been  m  training  for 
the  examination  for  five  months,  and  has  passed  at  the 
first  attempt.  He  is  believed  to  be  the  only  holder  of 
a  first-class  certificate  in  Blackburn. 


ELECTRIC-LIGHT    SWITCHING  EXAMS. 

So  much  has  been  written  about  the  practical  im- 
portance of  up-to-date  Electric-Light  Switching,  and 
of  the  necessity  for  every  electrical  student  to  make 
h  mse  f  acquainted  with  "the  subject,  that  we  need 
Wly  expatiate  on  that  topic  so  far  as  the =  majority 
of  our  readers  are . concerned.  As  regards  those  new 
readers  who  may  be  unaware  of  what  has  been  done  m 
thl  Srection,  our  advice  to  them  is  to  write  to  Messrs. 
A  P  Lundberg  and  Sons,  477-489.  Liverpool  Road, 
Hnllowav  London,  N.,  for  a  copy  of  their  recently- 
puSed  free  pamphlk  Tumbler-Smtch  Controls  and 
C  their  Exam  Folder,  which,  amongst  other  matters, 
gives  a  number  of  very  favourable     opinions  from 

*  Tth?^^  of  the  war  has  naturally  reduced 
the  number  of  available  candidates,  Messrs.  Lundberg 
have  reTuctantly  had  to  suspend-for  the  time  bemg- 
heir  periodical  competitions  for  Money  and  Book 
PriZesPand  Certificates'  Instead  of  these .  they  are  no  v 
holding  periodical  "Batch  Exams  for  Certificates 
on  y  butP  these  Certificates  are  of  the  same  value  as 
those  awarded  in  the  competitions.  In  this  particular 
Batch  Examination,  however,  they  propose  to  give 
^prizes  in  each  of  the  two  first  grades,  six  copres  of 
"  fwnll  Switches  Etc.,  and  Their  Circuits. 

One  advantage  of  these  Batch  Exams,  is  that  an 
aoPhcant  is  enabled  to  start  work  on  a  se,  of  problems 
wPPhout  delav,  and  there  is  a  steady  stream  of  examinees 
wimoucueicty,  certain  number  of 

p^Ss  is h£  hand  the3  bTh  is  examined,  succeed^ 
Spers  going  to  form  the  next  batch-hence  the  name:  , 
PThe  results  of  the  first  of  these  Batch  Exams,  we  { 
published  in  our  issue  of  Nov.  i7th,  and  those  of  ti  , 
second  batch  will  appear  in  our  nex :  issue •  _ 

v  Th6Se  ^rmedfat  "  dvane'd  anfma/be 
^St  nelp  of  the  well-known  Booklet, 

^erV? SgeSf  S  it  may  be  mentioned  that 
oast  competitor!  have  hailed  from  every  rank,  from 

^  ^Sf£^  and  concerns  everybody  engaged 

m|ofthrcorenience  of  our  readers  we  give  below  a 
,et  of  Preliminary-Grade  and  Intermediate-Grade 
nuestions  and  hose  who  work  either  set  out,  and  post 
Set  answers  to  Messrs.  Lundberg  wil  be  aWed  a 
certificate  if  their  paper  merits  it  Those  who 
-dreadv  passed  the  Intermediate  Grade  should  apply 
toMmsis  Lundberg  for  a  set  of  Advanced  Question*. 
ThelonoSg  rule's  will  give  all  further  information 

Electric-Light  Switching  Exams. 

Rules  for  Working  Papers.  . 
M  Those  new  to  the  subject  must  start  with  the  Pre- 
(i)  inose  new  iu  J  Those  who  have  parsed  the 

fs  Paoneer  Electrical  Works,  i77-4S9,  Liverpool  Road, 
Holloway,  London,  N. 
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(2) 


(4) 
(5) 

(6) 


When  figure  or  page  numbers  are  mentioned  in  the 
questions,  they  refer  to  the  Fourth  Edition  of  the 
Booklet,  Lektrik  Lighting  Connections,*  by  the  help 
of  which  the  exam,  paper  may  be  worked. 

Each  answer  must  be  done  in  ink  on  a  separate  sheet 
(or  sheets)  of  paper,  on  one  side  only,  and  must  be 
numbered  to  correspond  with  the  question. 

Each  sheet  must  bear  the  candidate's  full  name  and 
address. 

A  candidate  who  does  not  want  his  name  to  appear 
in  the  published  results  should  give  a  no m -de -plume 
or  fancy  name  for  this  purpose.  Rule  4,  however, 
must  still  be  adhered  to. 

The  Answer  Papers  are  to  be  posted  direct  to  Messrs. 
Lundberg  (see  address  in  Rule  1),  and  may  be  sent  in 
at  any  time  not  later  than  six  weeks  after  the  candi- 
date obtains  this  issue  of  Electricity. 

The  Answer  Papers  will  be  examined  by  Mr.  W.  Perren 
Maycock,  M.I.E.E.,  and  will  not  be  returned. 


PRELIMINARY-GRADE  PAPER. 
Not  more  than  8  or  less  than  6  questions  to  be  attempted. 

(1)  In  a  long  showroom  there  are  a  number  of  circuits 
like  Fig.  91,  but  with  the  +  and  —  leads  looped  from 
rose  to  rose,  (a)  Sketch  the  connections  for  two  rose  and 
switch  points,  (b)  State  the  advantages  of  the  arrange- 
ment. 

(2)  After  a  single-way  control  has  been  converted  to 
two-way,  as  in  Fig.  97,  it  is  desired  to  make  the  same  two 
switches  operate  another  lamp  as  well,  this  lamp  being  at 
present  on  its  own  single- way  switch.  Show  how  you 
would  do  this. 

(3)  A  pendant  lamp  hangs  from  a  rose  in  the  centre,  of 
the  ceiling,  and  is  controlled  by  a  switch  in  its  holder.  It 
is  now  desired  to  dispense  with  the  holder  switch  and 
operate  the  lamp  from  two  pendant  tWo-way  switches. 
In  thus  converting  the  control  from  single-way  to  two- 
way  it  will  be  necessary  to  alter  the  ceiling  rose.  No 
other  disturbance  of  the  fixed  wiring  will  be  necessary, 
since  the  two  switches  are  to  be  connected  by  flex,  all  the 
way  to  the  rose,  the  flex,  passing  through  insulated  screw- 
eyes.    Sketch  the  circuit. 

(4)  Referring  to  Fig.  1 76,  make  a  sketch  of  another  and 
simpler  set  consisting  of  parts  necessary  for  showing  and 
comparing  the  controls  in  Fig.  90  (with  three  lamps  only) 
and  Fig.  91. 

(5)  Two  three-light  pendants  are  controlled  by  a 
"  Twinob  "  switch.  One  arm  of  the  switch  turns  on  a 
lamp  in  each  pendant.  The  other  arm  lights  the  other 
two  lamps  in  each  pendant.  All  the  lamps  are  alight 
when  both  arms  of  the  "  Twinob  "  are  on.  (a)  Sketch 
the  connections  in  a  simple  diagram,  (b)  Show-  the  same 
connections  in  the  plan  of  a  room. 

(6)  A  lamp  A  is  controlled  by  a  single-way  switch  AS, 
and  some  distance  away  another  lamp  B  is  controlled 
by  a  similar  switch  BS.  It  is  required  to  replace  AS  and 
BS  by  two-way  switches,  so  that  A  and  B  can  be  turned 
on  and  off  together  at  either  switch  point.  Make  a  diagram 
showing  how  you  would  effect  this  alteration  in  the  control 
with  the  least  possible  disturbance  of  the  original  wiring. 

(7)  In  the  adjacent  I  - 
sketch  of  a  hall  and 
stairway,  SS  represent 
switches,  and  L  L 
lamps.  What  different 
arrangements  would 
be  possible  with  these 
switches  and  lamps, 
and  what  would  be  their  relative  advantages  ? 

(8)  fi.  "  Pivot  Combination  "  and  the  socket  of  a  two- 
pi  11  g-connecti  on  are  fitted  side-by-side  by  each  bed 

ce  Seven  Stamps  post  free  from  Office  of  Electricity. 


in  a  hospital  ward.  The  switch  of  the  combination  contri  J 
a  ceiling  light  only.  If  the  switch  be  off  and  a  portable 
lamp  be  plugged  into  the  socket  of  the  combination,  the 
lamp  will  be  in  series  with  the  ceiling  light  and  both  011 
be  dimmed.  If  the  portable  lamp  be  plugged  into  t In- 
ordinary socket  it  will  give  full  light,  (a)  Sketch  the 
connections  ;  (b)  Say  something  about  the  above  and 
other  possible  uses  of  the  arrangement. 

(9)  A  contractor  once  wrote,  saying,  that  though  he 
had  connected  the  wires  at  an  intermediate  switch  both' 
crossed  and  uncrossed,  he  was  unable  to  get  it  to  work 
properly.    Explain  carefully  what  mistake  was  made. 

(10)  A  room  with  a  door  at  each  end  is  to  be  fitted  with 
two-way-intermediate  control  from  three  points.  A  switch 
is  to  be  fixed  by  each  door,  and  a  pendant  switch  midway 
(a)  Map  out  the  wiring  between  the  switches  on  the  assump 
tion  that  it  is  preferred  to  have  the  pendant  switch  tw  o- 
way  instead  of  intermediate,  (b)  What  are  the  advantages 
and  disadvantages  of  this  arrangement. 


INTERMEDIATE-GRADE  PAPER. 
Not  more  than  9  or  less  than  7  questions  to  be  attemp'.ed 

(1)  A  two-way -intermediate 
circuit  controls  the  supply  to  three 
lamps  in  a  corridor,  and  a  modified 
knife-blade  "  Twinob  "  (without 
strap)  acts  as  a  varying  switch  as 
follows  :  Both  arms  off,  lamps  in  se- 
ries. Both  arms  on, lamps  in  parallel. 
One  arm  on,  one  end  lamp  on. 
The  other  arm  on,  the  other  end 
lamp  on.    Sketch  the  connections. 

(2)  A  church  is  lighted  by  pairs  of  high-c.p.  glow  lamps, 
and  each  pair  is  controlled  by  two  switches  in  such  a  way 
that  either  or  both  may  be  put  on,  or  the  pair  seriesed  for 
dim  lighting.    Diagram  the  control  for  one  pair. 

(3)  The  inside  of  an  automobile  is  fitted  with  four  lamps 
in  two  pairs,  and  a  "  Twinob  "  switch  (also  inside)  puts 
on  either  pair  or  all  the  lamps.  There  is  a  master  switch 
on  the  dashboard  which  either  prevents  the  lamps  being 
lighted,  or  which  puts  them  all  on  independently  of  the 
"  Twinob  "  switch.  Sketch  the  circuit  and  comment  on 
its  use.  j 

(4)  An  office  is  fitted  with  a  plug-connection  for  a  radia- 
tor, and  another  (of  smaller  size)  for  a  fan.  One  switch 
controls  both  plug  connections.  What  types  of  switch 
could  be  used,  and  which  would  be  best  in  order  to  prevent 
possible  waste  of  current. 

(5)  Mention  some  actual  cases  that  you  know  of  (espe- 
cially outdoor  cases)  where  an  ordinary  control  is  fitted, 
and  where  the  adoption  of  a  better  control  would  prove 
of  great  advantage. 

(6)  Certain  cabins,  houses,  etc.,  on  the  deck  of  a  ship 
must  have  a  very  good  light  in  them  ;  but  in  no  circum- 
stances is  the  light  to  be  on  while  the  door  (or  either  of  two 
doors)  is  open,  or  being  opened,  as  it  is  undesirable  for 
the  light  to  shine  out  to  sea.  How  would  you  arrange  for 
this,  and  for  the  ordinary  control  of  the  light  ? 

(7)  Draw  a  plan  of  an  interior  with  three  doors,  and  fit 
Circuit  _|  i  (with  a  "  Marvel  Intermediate  "  switch;  therein. 
Assume  that  A'  consists  of  one  lamp  and  Y  of  two,  so  that 
the  circuit  w  ill  give  an  all-or-part-and-off  effect  from  three 
points.  If  the  lamps  are  grouped  in  the  centre  of  the 
room,  (a)  Show  that  it  may  be  more  convenient  to  connect 
V  to  the  first  instead  of  to  the  second  "  Marvel  "  switch. 
(b)  Show  also  that  in  some  cases  it  may  be  best  to  loop 
the  wire  C'-C  into  Y. 

(8)  The  two-wire  leads  from  a  main  distribution  board 
run  to  a  distant  sub-board  feeding  various  lighting  circuits. 
At  a  certain  point  along  these  leads  it  is  desired  to  connect- 
in  a  switch  and  a  pilot  lamp  to  show,  when  required,  if 
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anv  of  the  distant  lamps  have  been  left  on     Sketch  the 
connections  and  mention  .a  use  for  the  control 
the  adja- 


cent diagram  S  S  5 
are  switches  and 
LLLL  are  lamps 
(a)  Re-draw  the  dia- 
gram, and  number 
the  switchesv  Si,  S2, 
53.  and    the  lamps 

L1-L4  ;  (b)J>^^  the  switches  to  the  lamps 

lEgl^SSS^  each  method  you  descnb^ 

connectfons  are  made.  Sketch  circuits  showing  two  or 
*E?3E£  tSo  two-way  switches  may  be  connected 
blether  to  -ive  the  same  effects  as  in  Circuit  60  except 
S£  a  separate  switch  is  necessary  for  the  sole  purpose  of 
putting  the  current  on  or  off  ? 

It  may  be  mentioned  that  during "  1915-1916,  47& 
examinees  have  been  awarded  Preliminary  Certificates 
^rTntermediate   Certificates,    and   118  Advanced 
cfrtifi^es    but  these  totals  do  not  include  the  figures 
to  tte  seco'nd  Batch  Exam,  just  concluded,  the  results 

Teachers'who  want  to  know  what  other  Professors  and 
teachers  have  to  say  should  apply  to  Messrs.  Lundberg 
lor  a  copy  of  their"  Teaching  Pamphlet,"  which  on y 
concernsPyand  can  only  be  sent  to  those  engaged  m 

^Onrextraordinary  thing  about  this  subject  of  Electric- 

t  ;ght  Switching  is  that  a  good  many  people  think 

there  is  very  little  in  it  until  they  begin  to  mvestigate 

it  after  which  they  become  enthusiastic  converts.  The 

Booklet*  is  of  convenient  size  for  carrying  about  m  the 

ofc+r^t  nocket  and  this  enables  the  subject  to  be 
waistcoat  potKei,  <mu  >.  Fxams 

investigated  at  any  odd  times.  +"  ^^^^ 
pre  bv  no  means  strangers  among  the  electrical  men  01 
?he  Na^  and  Army,  both  at  home  and  on  active  service. 


Strength  of  Copper  Wire  Splices-As  a  result 
of  tests  S  the -strength  of  splices  in  various  grades  of 
coooTr  E  R  Shepard  concludes  that  the  temperature 
o Serlg  has  a  great  effect  on  ^  ^ 
in  medium  and  hard-drawn  copper  since  there  is  a  small 
S  of  temperature  between  soldering  heat  and 
the  temperature  at  which  annealing  takes  place,  viz., 
li  e  E  F  )  From  a  comparison  between  various 
cowers  by  vibratory  and  other  tests,  the  writer  con- 
cedesthat  soft  copper  has.  more,  and  hard  and  medium 
wires  lower,  disadvantages  than  is  generally  supposed.- 
Electrical  World.  

*Lektrik  Lighting  Connections.    Price  Seven  Stamps  post 
free,  from  Electricity  Office. 


"  DOING    THE    DISHES  — ELECTRICALLY. 

If  a  thousand  women  were  asked  to  vote  on  the  most 
distasteful  task  anion?  the  numerous  duties  of  house- 
keeping- it  is  fair  to  assume  that  dish  washing  would 
receive  a  safe  majority.  Day  in  and  day  out,  three 
times  a  dav  seven  days  a  week  the  accumulation  ot 
soiled  dishes  must  be  disposed  of.  Hot,  not  lukewarm 
water,  is  necessary  to  remove  the  particles  of  food  from 
the  plates  and  silverware.  After  the  housewife  has  kept 
her  hands  in  soapv  dishwater  raised  to  almost  scalding- 
temperature  and  rinsed  and  wiped  the  dishes,  and  re- 
peated this  process  over  and  over  three  times  a  day,  it 
is  hardly  to  be  wondered  at  that  so  many  women  have 
anything  but  soft  well  appearing  hands  fit  for  doing 
fine  needlework,  or  to  show  at  the  card  table  or  club 

With  the  appearance   of    the   electric  dish  washing- 
machine,  however,  all  this  is  changed.    No  longer  is  it 
necessary  to  employ  careless  hired  help  to  do  the  dish 
washing  and  break  expensive  table  ware.    Just  screw 
an  attachment  plug  into  the  nearest  electric  lamp  socket, 
attach  a  connecting  hose  to  the  hot  water  faucet,  scrape 
and  place  the  dishes  in  the  washing  chamber  with  wash- 
ing power  or  soap  and  turn  on  the  water  and  electricity. 
The  hot  water  fills  the  washing  chamber  and  is  then 
shut  off.      In  the  meantime  it  sprays  over  the  dishes 
softening  the  grease  and  food  and  preparing  it  for  easy- 
removal  when  the  chamber  is  full  of  hot  soapy  water. 
The  small  motor   then    starts    rocking   the  washing 
chamber,  throwing  the  water  rapidly  back  and  forth 
and  allowing  it  to  cut  the  grease  and  dirt  from  every 
dish,  cup  and  glass.    In  fifteen  minutes'  time  and  at  a 
cost  of  less  than  a  cent  for  electricity  the  American  dish 
washing  machine  will  wash  the  day's  accumulation  of 
soiled  dishes  with  far  less  risk  of  breaking  or  chipping 
them  than  it  is  possible  to  do  with  the  frequent  handling 
involved  in  the  hand  washing  process.    After  washing, 
the  dish  water  is  drained  out  of  the  washing  compart- 
ment, and  it  is  again  filled  for  rinsing  off  the  dishes. 
After  the  rinsing  water  is  drained  off  it  is  unnecessary 
to  wipe  the  dishes,  for  they  will  dry  quickly  from  the 
residual  heat  retained  from  the  wash  water. 

One  of  the  newest  models  of  electric  dish  washers 
not  only  "does  the  dishes,"' but  at  other  times  when  it  • 
is  not  needed  for  dish  washing  it  serves  as  a  kitchen 
table.  The  top  raises  and  lowers  allowing  the  dirty- 
dishes  to  be  scraped  and  placed  out  of  the  way  and  out 
of  sight  in  the  washing  chamber  while  the  table  is'being 
used  for  preparing  meat  and  vegetables.  This  arrange- 
ment overcomes  the  main  objection  made  to  having  just 
one  dish  washing  a  day,  the  thrifty  housewife  objecting 
to  the  exhibition  of  a  ©ile  of  dirty  dishes  accumulating 
in  the  kitchen  sink  until  time  to  wash  them  after  the 
evening  meal.  When  the  last  meal  has  been  served,  it 
is  only  necessary  to  flood  the  dishes  with  hot  water  and 
switch  on  the  faithful  electric  motor. 

Hundreds  of  women  who  can  ill-afford  to  retain  lured 
help  at  the  present-high  prices  would  be  glad  and  willing 
to  do  without  kitchen  girls  if  they  knew  of  some  scheme 
whereby  thev  could  get  rid  of  the  bugbear  of  dish- 
washing. The  electric  dishwasher  offers  a  simple, 
rk  anly  solution  of  the  problem  at  a  cost  well  within 
reach  of  the  average  purse.  It  does  away  with  un- 
sanitary and  ugly  dish  towels  and  washrags  in  an  other- 
wise spotless  kitchen,  and  forever  settles  one  household 
task  which  has  made  housekeeping  a  distasteful 
occupation. 
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WESTON 

MINIATURE  PRECISION 

D.C.  INSTRUMENTS. 


LIST 
PRICE 


Model  279  Battery 
Testing  Voltmeter. 

Weight  11-6  oz. 

For  full  particulars  write  for  LIST  D  3  to 


\  Complete 
with 
Flexible 
Lead. 


Weston   Electrical   Instrument  Company, 

Audrey    House,    Ely    Place,    Holborn,    London,  E.C. 

Telegraphic  and  Cable  Address  :  "  PIVOTED  LONDON,"      A  B  C  or  Lieber's  Code. 
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ELECTRIC  HAND  LAMPS 

FOR  STAND-BY  LIGHTING. 


The  situations  in  which  electric  hand  lamps  may  be  said 
to  be  a  necessity  are  too  numerous  to  mention.  Being 
fitted  with  our  patented  wood  separators,  they  are  able 
to  retain  their  charge  almost  indefinitely  when  standing 
on  open  circuit,  and  are  therefore  always  ready  for  use, 
which  is  a  great  desideratum  when  the  hand  lamp  is  only 
required  intermittently,  as  in  the  majority  of  cases  it  is. 


Total  weight,  including  acid,  from  3  lbs. 


ELECTRICAL  cufton  junction. 
STORAGE  CQ  Manchester 

f  Tl/ITm  JJ  tONDON  OFFICEi 
LllVl  1  1  Ll)  W-  VICTORIA  STREET 


ELECTRICITY. 


January  5,  191 7. 


HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     illustrated  Catalogue. 


STRATFORD,  LONDON. 


Sheer  merit 
alone  — 

accounts  for  the 
popularity  of  the 
WIRUM  Lamp. 

We  suggest  that  WIRUM 
quality  and  efficiency  would 
prove  of  substantial  assistance 
to  your  business  —  especially 
in  these  times  when  real 
economy    is    of  first  importance. 

Will    you     write    for    particulars  ? 


Telephone:  Tlie  Brimsdowii  Lamp  Works,  Ltd 


15  Waltham 

Cross. 


6  Brimsdown,  Middlesex. 


Imperial 
Enfield  Wash. 


CASINGS. 


Oar  Special  patters 
(Beed  No.  403.816). 


MADE  TO  ANT  PATTERN. 

fh*  prices  quo  ted  below  are  per  100  ft. 
eaie  and  cover  together. 


P*M  8ln»  8$*tt§n$  «•  Apfllt*U»n. 

MTSMATES    FOR    OTHER  WOOD" 
AMD  SIZES  PROMPTLY  SENT, 
■witch  Blocka  and  Oleats  Hade  to  Order. 
^jgTH  (NO*!  !  **'  I  lj'  I  H*  I  If  I  2'    I  2j'   I  3*  I  3i*  I  4' 


VOVBLO 

Pmio 


*'  I    f  I  V 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS. 

address  87.  KING  WILLIAM  ST..  LONDON  EX. 


Ezporteri  of  Speclalltlai. 
flooring  and  Flooring  Block. 


Trad* 


STANLEY 


Mark. 


The    largest    manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in   the  world. 


1 

- 

m 

n  1 

l 
1] 

Li 

1-: 

  STANLEY- 

.of  d"6n.   _  . 

ll-H-ltrlililffiffiil 
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£ 

Barnard's  Co-ordinate  Spiral  Slide  Rule. 

Drawing  Instruments,  Scales.  Set  Squares,  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.     AH  of  the  highest  quality. 
Please  -send    for  our   "  K.  7."  Catalogue. 
W.  F.  STANLEY  &  CO.,  LTD., 

286,  HIGH  HOLBORN,   LONDON,  W.C. 
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Current  Topics. 


Indirect 
Lighting 
Systems. 


With  the  rapid  increase  in  the  number  of  indirect 
and  semi-indirect  lighting  installations  the,  need  for 
cleanliness  assumes  considerable  pro- 
portions if  the  principal  benefits  of 
the  system  are  to  be  secured.  It  is 
essential  to  the  success  of  such  prin- 
ciples of  illumination  that  all  reflecting 
surfaces  be  kept  perfectly  clean.  This  refers,  not  only 
to  the  opaque  or  translucent  bowl  reflector,  but  also 
to  that  portion  of  the  ceiling  and  walls  of  the  room 
which  is"  depended  upon  to  throw  down  the  upwardly 
reflected  rays.  Fortunately,  electric  light  is  in  itself 
a  clean  Uluminant  and  does  not  smoke  or  oxydise  sur- 
rounding surfaces  like  gas.  Provided,  therefore,  that 
the  ceiling  and  upper  portions  of  the  walls  of  an  apart- 
ment lighted  in  this  manner  be  properly  whitened  in 
the  first  place,  it  is  a  comparatively  simple  matter  to 
keep  them  free  from  dust  and  dirt  for  a  considerable 
period. 


With  the  actual  bowl  reflectors,  however,  it  is  another 
matter  altogether.  Suspended  from  the  ceiling-,  with 
their  concave  surfaces  uppermost,  they  constitute 
natural  receptacles  for  the  accumulation  of  dust  and 
other  particles  present  in  the  surrounding  air.  Conse- 
quently, if  the  ordinary  method  of  brushing  a  carpet  or 
floor  be  followed  daily,  they  very  soon  collect  quite  an 
appreciable  deposit  of  fine  dust,  which  greatly  detracts 
from  both  their  reflecting  and  transmitting  efficiencies. 
'In  fact  tests  have  demonstrated  that  it  is  perfectly 
easy  with  either  class  of  fixtures,  opaque  or  translucent, 
to  experience  a  loss  of  from  25  to  30  per  cent,  of  the 
total  illumination  available,  due  solely  to  the  accumu- 
lation of  dust. 


It  follows  therefore  that  the  proper  methpd  of 
cleaning  rooms  equipped  with  indirect  or  semi-indirect 
lighting  fixtures  is  by  the  vacuum  process,  and,  elec- 
tricity being  already,  on  tap — so  to  speak  it  is  quite 
a  simple  matter  to  substitute  a  convenient  electrical  I  v 
driven  suction  cleaner  for  the  usual  broom.  In  addition, 
the  fixtures  themselves  should  be  washed  or  otherwise 
cleaned  as  often  as  experience  dictates  that  they  require 
it.  No  matter  what  precautions  are  taken  to  exclude 
Must  and  dirt,  especially  in  a  town,  there  will  always  be 
a  certain  quantity  present,  and  some  portion  is  bound, 
in  the  natural  order  of  things,  to  find  its  way  into  the 
bowl  reflectors. 


Consumers  who  have  these  fittings  installed  for  the 
first  time  should  make  a  point  of  examining  them  closelj 
for  the  first  few  weeks  in  order  to  form  an  idea  ol 
the  frequencj  with  which  they  need  attention,  and  m 
our  opinion  'it  would  undoubted,!)'  pay  contractors  to 
make  a  special  point  of  the  importance  of  cleanliness 
in  this  connection  ;  il  necessary,  devoting  some  personal 
attention  to  the  installation  during  the  preliminary 
months  of  its  existence. 


In  connection  with  electric 
bilitiesof  fly-wheels  as  aeeumuk 
over  brief  pe 


Fly-Wheel 
Energy 
Storage. 


motor  drive,  the  possi- 
itors  of  energy  for  tiding 
riods  of  peak  load  are 
often  overlooked.  The  fly-wheel 
made  the  internal  combustion  engine 
a  practicable  proposition,  and  al- 
though, thanks  to  its  even  torque, 
the  electric  motor  does  not  suffer  from  similar  dis- 
abilities to  those  of  the  gas  or  petrol  motor  with  one 
power  stroke  in  every  four,  there  are  nevertheless 
certain  applications  of  electric  power  where,  owing  to 
the  rapidly  fluctuating  nature  of  the  load,  a  properly 
designed  fly-wheel  system  would  undoubtedly  prove 
beneficial.  The  principle  has  already  been  applied  to 
electric  winding  for  colliery  shafts,  and  now  an 
American  contemporary  reports  the  adoption  of  the  fly- 
wheel system  in  a  cooperag-e  works. 


Machines  in  use  in  the  plant  of  the  Western  Cooper- 
age Company,  of  St.  Johns,  Oregon,  work  under 
conditions  ranging  from  no  load  to  a  very  considerable 
-overload.  To"  properly  adapt  individual  motor  drives 
to. this  condition  of  service,  a  thorough  study  was  made 
of  the  characteristics  of  the  operating  cycles,  with  the 
result  that  it  was  decided  to  use  fly-wheels  to  eliminate 
the  large  momentary  fluctuations  in  power  demand. 
The  application  of  fly-wheels  to-  these  machines  has 
proved  a  great  success,  has  kept  the  variations  within 
permissible  limits,  and  has  maintained  the  motor  speed 
constant  to  all  practical  intents  and  purposes,  in  itself 
a  factor  of  considerable  importance  having  regard  to 
the  nature  of  the  work.  Cast  steel  fly-wheels,  approx- 
imately 1,500  lbs.  in  weight,  are  used  on  eight  of  the 
75  H.P.  motors,  running  at  900  r.p.m.  and  driving- 
bolters,  the  motors  being  directly  connected  to  the 
bolter  saws. 


Water 
an 

Insulator. 


Although  commonly  regarded  as  a  more  or  less 
efficient  conductor  of  electricity,  pure  water  is  practi- 
cally an  insulator,  and  what  con- 
ductivity ordinary  water  possesses  is 
entirely  due  to  the  impurities  which 
•are  always  present  in  varying  quan- 
tities. Evidence  has  recently  been 
accumulating  in  support  of  the  assumption  that  the 
Very  small  specific  conductivity  of  pure  water  (in  contact 
with  air),  which  is  about  0.7  or  0.8  by  io''  mho,  is 
practically  due  to  tin1  absorption  of  carbon  dioxide  from 
the  air. 

In  testing  this  assumption,  Mr.  James  Kendall,  of 
Columbia  University,  New  York,  redetermines  both  the 
conductivities  of  solutions  of  carbonic  acid  in  equi- 
librium with  the  atmosphere,  and  of  acid  carbonates, 
and  the  percentage  of  CO.  in  the  atmosphere.  This 
latter  percentage  he  iinds  to  be  about  0.035.      The  con- 
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elusion  drawn  is  that  the  small  conductivity  of  pure 
water— itself  regarded  as  an  insulator— which  might  be 
due  to  traces  of  salts  and  to  impurities  taken  from  the 
air  and  from  the  vessels  in  which  it  is  contained,  would 
be  sufficiently  accounted  for  by  the  presence  of  carbon 
dioxide. 


Eliminating   iron   and    steel,    together    with  their 
associated    allovs,    Dr.  C.    G.    Cullis,    Professor  of 
Economic  Mineralogy  in  the  Imperial 
Non-  College  of  Science  and  Technology, 

Ferrous  presented  a  most  important  paper  to 
Metals.  the  Society  of  Engineers.  The  par- 
ticular metals  dealt  w  ith  were  copper, 
lead,  zinc,  tin,  and  aluminium.  The  object  was  to 
demonstrate  the  Imperial  position  with  regard  to  each 
of  these  vital  metals,  and  to  show  in  respect  to  which 
of  them  the  Empire  was,  on  the  one  hand,  self-sufficing, 
or,  on  the  other,  dependent  upon  foreign  countries. 
The  situation  with  regard  to  four  out  of  the  five  metals 
was  shown  to  be  wanting  in  independence  and  security, 
and  the  necessity  for  a  full  investigation  of  the  British 
mine  and  smelter  productions  was  insisted  upon. 

With  regard  to  copper,  the  most  important  of  the 
five,  from  an  electrical  standpoint ;  not  only  were  the 
ore  resources  as  at  present  exploited,  deficient,  but  the 
smelting  facilities  also  -were  seriously  inadequate  for 
the  Empire's  metal  requirements.  The  production  both 
of  ores  and  metal  could  be  substantially  increased  by 
suitable  organisation  and  administration.  The  mine 
production  of  lead  and  zinc  was  more  than  sufficient 
for  the  Empire's  requirements,  but  the  smelting 
facilities  were  lamentably  deficient,  especially  in  the 
case  of  zinc.  In  the  case  of  aluminium,  while  the 
actual  bauxite  resources  of  the  Empire  were  so  small 
that  dependence  had  to.  be  placed  upon  the  French  or 
American  deposits,  large  potential  supplies  in  the  form 
of  laterite  had  a  wide  distribution  in  the  tropical 
colonies,  but  were  almost  untouched  and  untried. 


The  only  metal  with  regard  to  which  our  position  was 
reallv  strong  was  tin.  The  British  mine  production  of  tin 
in  1912  was  66,000  metric  tons  out  of  a  world's  total  of 
125,000,  and  its  smelter  production  85,000*.  Estimating 
the  consumption  at  32,500  tons,  there  remained  53,000 
tons  for  export.  Now  that  the  Bolivian  channel  for 
export  to  Germany  was  closed,  an  opportunity  had 
arisen  of  securing  the  whole  of  the  Bolivian  output  of 
tin  ore  for  British  smelting.  In  a  series  of  general 
conclusions,  a.  plea  was  put  forward  for  the  elimination 
of  wasteful  methods  in  ore  and  metal  recovery,  for  the 
fuller  utilisation  of  by-products  from  ores,  and  for  the 
adoption  of  large  scale  operations  of  high  engineering 
efficiency,  by  which  capital  and  labour  might  be  advan- 
tageously employed. 

I  notice  in  L' Industrie  Electrique  an  appreciation 
(wfrich  will  be  echoed  by  every  engineer  and  manu- 
facturer   in    this    country)    of  the 
Notes         splendid  war-work  done  by  central 
from  stations.    The  hydro-electric  stations 

France.        of  Central  and  Southern  France  have 
done,  and  are  doing,  work  of  incal- 
culable value  in  supplying  power  to  factories  of  all 
kinds  ;  and  the  central  stations  round  about  Paris 


are  working  at  full  load  or  over.  Naturally  deprecia- 
tion is  correspondingly  heavy  on  the  overworked  plant, 
and  my  contemporary  laments  the  dissimilarity  in 
current  produced  by  the  various  stations,  which  prevents 
simple  interconnection  between  their  distribution 
systems. 

Without  naming  all  the  stations  concerned,  I  may 
say  that  there  are  in  and  near  Paris  :  one  central  station 
generating  two-  and  three-phase  current  at  53  and  42 
cycles  per  second  ;  another  generating  three-phase  at 
25  'cycles  ;  two  generating  at  42  (or,  rather,  41.66) 
cycles  ;  and  two  others  generating  at  25  and  50  cycles 
respectively!  Not  only  does  this  diversity  of  fre- 
quencies make  it  impossible  to  supply  energy  from 
one  system  to  another  without  special  converting 
apparatus— it  also  means  that  motors  and  other  equip- 
ment, including  spares,  must  be  made  and  stocked  for 
frequencies  of  25,  42,  50,  and  53  cycles,  and  for  two- 
and  three-phase  current.  There  is  an  enormous  over- 
lapping of  production,  without  the  economy  which 
would  be  obtained  in  the  manufacture  of  a  standard 
line  of  motors  for  a  single  frequency. 

The  problem  of  unifying  the  characteristics  of  supply 
{i.e.,  kind  of  current,  voltage,  frequency,  etc.)  is  as 
great  a  problem  here  as  in  France.  Naturally  it  is 
the  first  step  towards  interconnection  of  supply  stations 
and  (ultimately)  central  generation  and  properly  orga- 
nised distribution.  The  realisation  of  these  broader 
aims  will  take  time,  but  by  installing  frequency  con- 
verters, or  rotary  converters  in  the  case  of  adjoining 
direct  and  alternating  current  systems,  the  great 
economy  and  security  afforded  by  interconnection  can 
be  at  once  secured.  Active  measures  in  this  direction 
are  being  taken  in  this  country. 

The  recent  fog  brings  home  tp  every  one  the  necessity 
of    improved   methods    of    railway   signalling.  The 
engine  driver  needs  the  signals  in 
Electricity     a  place  where  he  can  see  them  at 
and  Railway    all  times,  independent  of  the  atmo- 
Signalling.     sphere,  and  that  place  is  inside  the 
engine  cab. 


Until  such  is  the  case,  we  shall  continue  at  the  mercy, 
of  fogs  and  mists,  no  matter  if  the  fate  of  the  Empire 
is  thereby  endangered  for  want  of  munitions  blocked 
on  our  fog-bound  railways  or  merely  our  personal 
convenience  is  at  stake. 


In  electricity  we  have  the  agent  ready  to  effect  the 
purpose  of  communication  between  signal-box  and 
engine  direct  ;  it  only  needs  the  will  to  do  it,  or,  rather 
the  more  effective  educated  public  will,  to  have  it  done 

Elektron. 


Concert.— The  next  Smoking  Concert  of  the  Electro" 

Harmonic  Society  will  be  held  at  the  Holborn  Restaurant 
in  the  Venetian  Chamber  to-night  (Friday.  3th  mst.), 
commencing  at  8  o'clock,  and  it  is  to  be  hoped  that 
there  will  be  a  goodly  gathering  to  start  the  new  year. 

The  Practice  of  Electrical  Wiring.  By  p.  S.  Munro,  A.M.I.E.E 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
aU  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  ee*  Cosh 
to  fit  pocket.  428  pages,  «  illustrations.  ^r,ce  3s.  3d.  net.  post  free 
from  Em:ctricitt  Office 


January  5,  u)iy. 


ELECTRICITY. 


THE 

MOTOR 

Patents  applied  for. 

A  practical  totally 
enclosed  motor 
which  can  be  run 
at  high  speeds  and 
which  is  moderate 
in  size  and  price. 


IT  is  no  longer  necessary  to 
employ  makeshifts  such  as; 
pipe-ventilated  motors,  and  comes 
as  a  boon  to  Engineers  in  Ammu- 
nition Factories,  Chemical  Works, 
Collieries,  Foundries,  Flpur  Mills, 
Bleach  Works,  Steel  Works, 
Woodworking,  Breweries,  for  Out- 
door Use,  in  fact  anywhere 
where  it  is  necessary  for  motors 
to  be  placed  in  an  explosive, 
dust-laden,    or    wet  atmosphere. 
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PROLONG  THE  LIFE 

of  your  Batteries 
by  Fitting 

USAL  LAMPS 

in  your 

TORCHES  &  FLASH  LIGHTS 


The  General  Electric  Co.,  Ltd., 


REC? TRADE  MARK 


Head  Office  ;  67,  Queen  Victoria  Street,  London,  E.C. 

Telephones  :  London  Wall  3600  (30  lines).    Telegrams  :  "  Electricity  Cent.  London,'' 
'Blanches : — <tJvtanchcster,     'Birmingham,    Glasgow.     Cardiff,    !\ewcastle,  Dublin, 
-Belfast,    'Bristol,     Swansea,    Liverpool,     Leeds,     Sheffield,     :~\ottingha>n,  Hull, 
Seuthampton,   Qork  and  ^Aberdeen,  &c. 


ELECTRICITY. 


ACOUSTICS  AS  APPLIED  TO  THE  TELEPHONE 
INSTRUMENT.* 


Bt  Ray  H.  Manson. 

Of  the  many  methods  of  conveying  intelligence  from 
■one  person  to  another,  sound  in  the  form  of  articulate 
speech  is  the  most  satisfactory.  It  is  for  this  reason 
that  the  telephone  has  outstripped  all  other  methods 
of  transmitting  over  distances. 

The  transmission  of  sound,  and  especially  speech, 
faithfully  and  without  too  much  distortion,  is  the  first, 
mission  "of  all  telephone  systems.  The  mechanical 
production  of  these  sounds  must  be  correct,  and  the 
getting  of  the  sounds  into  direct  contact  with  the  tele- 
phone transmitter  diaphragm  must  be.  done  with  in- 
telligence. Otherwise  the  highest  developed  apparatus 
and  circuits  will  fail  to  give  a  satisfactory  reproduction 
at  the  distant  end  of  the  line. 

It  is  not  to  be  expected  that  the  telephone  will  correct 
defects  in  the  speech  of  the  person  talking  or  make 
make  amends  for  the  deficiencies  in  hearing  on  the 
part  of  the  listener.  However,  the  incorrect  use  of. 
the  telephone,  especially  in  the  failure  to  have  the 
speech  actuate  the  diaphragm  to  best  efficiency,  can 
be  corrected  by  educating  the  user. 

Mere  instructions  to  do  a  certain  thing  without 
giving  the  full  reason  for  them  usually  fail  to  convince 
the  average  American.  Thus  our  carefully  worded 
and  explicit  instructions—"  Place  the  lips  close  to  the 
mouthpiece  and  speak  in  a  firm  tone  of  voice  "—are 
seldom  heeded.  If  such  instructions  are  supplemented 
by  a  campaign  of  education,  giving  logical  reasons  for 
doing  a  thing,  our  American  public  will  respond  with 
more  grace  and  the  desired  ends  be  attained. 

As  sound  is  the  basis  of  telephonic  transmission,  we 
must  know  the  subject  intimately  to  instruct  others. 
And  it  behoves  everyone  connected  with  the  industry, 
whether  manager,  troubleman,  or  inspector,  to  study 
the  fundamentals  of  sound  and  their  relation  to  the 
"telephone. 

Fundamentally  sound  is  the  result  of  a  state  of  vibra- 
tion a  fact  that  we  know  from  experiment.  It  requires 
energy  to  cause  a  body  to  vibrate.  But  once  these 
vibrations  are  produced,  they  are  taken  up  readily  by 
the  air  and  transmitted  to  the  human  ear,  which  in 
turn  vibrates  and  through  the  nerves  and  brain  produces 
the  sensation  of  sound. 

In  the  production  of  sound  it  is  found  that  all  vi- 
brating bodies  have  a  definite  period  of  vibration, 
called' a  natural  period,  although  we  can  make  these 
bodies  vibrate  faster  or  slower  than  their  natural  periods 
bv  forcing  them.  These  results  can  be  likened  to  the. 
swinging  of  a  pendulum  of  a  large  clock— the  time  of 
making  a  complete  swing  or  periods  depends  on  the 
length  of  the  pendulum  and  for  each  length  there  is  a 
detinue  period.  Very  little  power  is. required  to  drive 
the  clock  pendulum  at  its  natural  period  of  vibration, 
vet  the  period  can  be  changed  by  using  sufficient  power, 
■such  as  grasping  the  pendulum  by  hand  and  swinging 
briskly  at  any  desired  rate. 

The  same  can  be  said  \>i  the  harmonic  type  of  party 
line  ringer.  When  the  ringing  current  is  in  step  with 
the  natural  period  of  vibration  of  the  tapper  rod,  the 


*  Telephony,  Chicago. 


bell  will  ring  with  a  very  small  amount  of  actuating 
current  However,  if  the  tinging  current  is  of  sufficient 
magnitude,  it  need  not  be  of  the  same  frequency  as 
that  of  the  ringer  tapper  rod,  as  the  natural  period  will 
be  overcome  and  the  ringer  be  operated.  In  this  case 
the  vibrations  are  forced  and  the  period  is  unnatural 
and  the  ringing  irregular.  . 

The  diaphragms  of  transmitters  and  receivers  have 
natural  periods  of  vibration,  but  can  be  easily  caused 
to  vibrate  at  other  rates.  This  tendency  of  diaphragms , 
or  other  mediums,  to  vibrate  more  readily  at  certain 
natural  periods  than  for  other  periods,  augments  m 
magnifies  some  of  the  tones  so  as  to  impair  the  quality 
of  the  resulting  sound.  In  the  case  of  the  telephone 
diaphragms,  this  tendency  can  be  largely  overcome 
by  damping  through  pressure  of  a  spring  on  the  dia- 
phragm centre  or  through  other  similar  means 

There  are  two  kinds  of  sound,  which  are  made  known 
by  the  effect  on  the  ear— noises  and  musical  notest 

•  If  we  consider  a  musical  note  as  any  sound  which 
produces  a  particularly  agreeable  sensation  to  the  ear, 
then  a  noise  is  sound  lacking  this  function.  Noises 
are  the  result  of  a  complicated  set  of  vibrations  m 
which  the  body  may  not  vibrate  as -a  whole  in  any 
definite  period— as  in  the  case  of  the  pendulum— 
but  in  parts,  some  of  these  vibrations  acting  in  a  different 
direction  so  as  to  confuse  others,  while  some  adding 
their  effects  to  others.  , 

A  simple  experiment  to  show  the  relation  of  noise 
and  musical  notes  can  be  easily  made  by  holding  a 
piece  of  cardboard  against  a  toothed  wheel.  No|r  it 
the  wheel  is  revolved  slowly,  but  uniformly,  a  sound 
will  be  given  out  every  time  a  tooth  of  the  wheel  passes 
the  edge  of  the  cardboard.  At  very  low  speeds  we  get 
sharp  clear  clicks  which  are  not  agreeable  to  the  ear. 
These  sounds  can  be  considered  as  noises,  and  so  long 
as  there  are  less  than  about  16  clicks  per  second  the 
ear  has  no  difficulty  in  -distinguishing  one  click  from 
another. 

Noises  and  Musical  Notes. 
By  increasing  the  speed  of  the  toothed  wheel  so  that 
more  than  16  clicks  occur  in  each  second  the  noises 
blend  and  become  a  low  hum.  This  is  a  musical  note 
If  the  speed  of  the  wheel  is  further  increased,  the  musical 
note  gets  higher  in  tone,  although  not  louder  Now 
if  it  were  possible  to  increase  the  speed  of.  the  wheel  so 
that  the  teeth  vibrate  the  cardboard  at  the  rate  ot 
50,000  to  35,000  per  second,  it  would  be  hard  to  dis- 
tinguish whether  a  musical  note  was  produced  or  a 
dull,  metallic  thud. 

(To  be  continued.) 

Newport  (Mon.).-Mr.  R.  J.  Parry,  assistant  to 
the  Borough  Electrical  Engineer,  has  been  presented 
with  a  Jacobean  oak  bureau  by  his  colleagues  at  the 
Electricity  and  Tramways  Department  on  the  occasion 
of  Ins  promotion  to  Assistant  Overseer.  Mr.  N.  J. 
Young,  tramway  manager,  made  the  presentation  on 
behalf  of  the  donors. 

Obituary.— The  death  has  occurred,  at  his  residence, 
Eaton  Grove,  at  the  age  of  60,  of  Mr.  John  Robert 
J.P.,  M.E.,  etc.  The  deceased  gentleman  was  well 
known  in  electrical  trade  circles,  being  one  of  the  chief 
authorities  on  mining  matters  in  West  Wales.  He  was 
also  a  member  of  the  South  Wales  Institute  of  Mining 
and  Electrical  Engineers. 
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EXCESS  PROFITS  TAX  APPEAL. 


On  Friday,  December  15th,  the  appeal  case  of  the 
Electricity  Supply  Companies  of  Great  Britain  was 
heard  by  the  Board  of  Referees.  The  provincial 
companies  and1  certain  of  the  London  companies  (127 
undertakings  in  all)  were  represented  by  Mr.  H.  B. 
Renwick  (Managing  Director  of  the  County  of  London 
Electric  Supply  Co.)  and  certain  other  of  the  London 
companies  (to  in  number)  by  Mr.  W.  J7.  Fladgate 
(director  of  the  Charing  Cross  Electricity  Supply  Co.). 
The  appeal  thus  represented  no  less  than  137  com- 
panies' undertakings,  involving  a  capital  expenditure 
of  about  ^"25,000,000.  The  application  of  the 
companies  was  for  an  increase  of  the  statutory 
percentage. 

The  referees  decided  that  in  the  case  of  the  London- 
Suburban  and  Provincial  Companies  the  statutory  per- 
centage should  be  increased  from  6  per  cent,  to  7  J  per 
cent. ,  and  in  the  case  of  the  London  Companies  (other 
than  the  above)  the  percentage  should  be  raised  from 
6  to  7  per  cent.  1 

The  following  companies  are  classified  as  London- 
Suburban  Companies: — 

The  County  of  London  Electric  Supply  Company. 
The  South  London  Electric  Supply  Corporation. 
The  South  Metropolitan  Electric  Light  and  Power 
Company. 

The  Metropolitan  Electric  Supply  Company. 

The  following  are  the  chief  considerations  which 
weighed  with  the  referees  in  arriving  at  their  decision. 

The  Electricity  Companies  are  working  under  ia.  con- 
cession, viz.  :  a  terminable  lease.  Not  only  is  the  lease 
terminable,  however,  but  the  terms  of  the  compulsory 
purchase  provided  therein  are  extremely  uncertain  and 
provide  nothing  for  goodwill.  The  companies  are  also 
Avorking  in  competition  and  subject  to  statutory  limi- 
tations, obligations  and  restrictions  which,  due  to 
these  and  other  causes,  prevented  in  the  past  the 
forming  of  adequate  reserves  for  depreciation. 

Further  the  supply  of  electricity  is  an  industry  newly 
developed  and  the  present  companies  were  the  pioneers. 
Also  the  industry  necessitated  a  capital  expenditure  not 
only  heavier  in  the  first  place  than  in  the  ordirtarv  com- 
mercial business,  but  there  is  also  involved  a  capital 
expenditure  continuously  throughout  the  whole  of  its 
lease  in  advance  of  the  profitable  demand.  The  pioneer 
work  also  in  developing  the  industry  involved  the  suc- 
cessive scrapping  of  plant  (which  rapidlv  becomes 
obsolete  owing  to  new  inventions),  thus  hitherto  prevent- 
ing the  providing  of  adequate  reserves.  The  proper 
working  profits  were  therefore  deferred.  Moreover, 
the  companies  were  all  originally  established  as  lighting 
companies  in  conformity  with  the  Electric  Lighting 
Acts,  in  which  no  mention  of  power  for  driving- 
machinery  is  mentioned  and  were  framed  to  deal  with 
lighting  only.  The  supply  of  electric  power  was  a 
later  development  depending  on  the  invention  and  per- 
fecting of  the  electric  motor  wTiich  has,  in  fact,  become 
thoroughly  efficient  only  during  the  last  decade  or  so. 
The  companies  therefore  had  to  adapt  their  systems  to 
cope  with  this  now  growing  and  big  demand,  and  in 
many  cases  this  meant  the  partial  or  complete  recon- 
struction of  their  distributing  systems  and  the  scrap- 
ping of  a  large  proportion  of  their  generating  plant  and 
m  any  case  much  larger  expenditure  of  capital  in  advance 


of  demand.  It  was  shown  very  strikingly  what  a  very 
large  proportion  of  the  output  of  many  of  the  electric 
lighting  companies  is  for  power  purposes,  and  although 
working  under  a  terminable  concession  they  are  in 
effect  practically  power  companies  without  enjoying-  the 
advantage  of  perpetual  tenure,  as  in  the  case  of  com- 
panies working  under  a  Power  Act. 

Evidence  on  the  above  lines  was  given  by  Mr. 
H.  B.  Renwick,  Mr.  C.  H.  Merz,  and -Sir  Harmood 
Banner. 

'  The  thanks  of  the  industry  are  due  to  Mr.  H.  B. 
Renwick  for  initiating  and  organising  the  appeal  and 
in  establishing,  apart  from  the  financial  side,  the  prin- 
ciple that  electric  supply  companies  working  under 
statutory  obligations  and  subject  to  compulsory  pur- 
chase are  entitled  to  special  consideration  as  compared 
with  ordinary  traders. 


THE    ELECTRIC    VEHICLE  COMMITTEE. 


As  a  result  of  correspondence  between  the  Committee 
and  the  Ministry  of  Munitions,  a  tentative  arrangement 
has  been  agreed  to  by  the  latter  under  which  the  firm-, 
at  present  manufacturing  electric  vehicles  in  this 
country  will  be  allowed,  for  the  time  being,  to  manu- 
facture such  vehicles  for  purposes  of  urgent  national 
importance.  The  firms,  however,  are  required  to  apply 
for  a  permit  in  the  case  of  each  order  that  they  desire 
to  put  through  their  shops.  The  firms  referred  to  are 
Messrs.  Ransomes,  Sims  and  Jefferies,  Ltd.,  of  Ipswich, 
.Messrs.  Edison  Accumulators,  Ltd.,  of  London, 
Messrs.  Electromobile  (Leeds),  Ltd.,  of  Leeds,  and 
Messrs.  Richard  Garrett  and  Sons,  of  Leiston,  Suffolk. 

The  Committee  has  received  a  notification,  dated 
December  29,  from  the  Board  of  Trade  Department  of 
Import  Restrictions  stating  that  on  and  after  the  29th 
ult.  it  will  not  be  possible  to  consider  the  granting  of 
licences  for  the  importation  of  motor  cars  or  chassis 
'  (1)  if  imported  fully  assembled;  or 
(2)  if    imported    in   parts,    unless    permission  to 
assemble    has   first   been   obtained   from  the 
Ministry  of  Munitions,  and  the  application  is 
accompanied  by  the  licence  so  granted. 
The  Board  of  Trade  requests  that  immediate  steps 
be  taken  to  prevent  the  shipment  of  any  further  con- 
signments   of   motor   cars,    chassis,    and    parts  and 
accessories  thereof. 


BftUlN  ENJOYS  ELECTRIC  HEAT. 


Bruin,  the  persimmon  bear  in  the  Bronx  Park  Zoo  in 
New  York,  is  snoozing  away  the  Avinter  months  in  an 
electrically  heated  flat.  A  mud  flat  it  is,  but  none  the 
less  a  modern  bear  home  fitted  with  electric  heaters  jufct 
like  the  most  up-to-date  homes  of  New  York's 
millionaires.  While  his  other  bear  cousins  imported 
from  colder  climes  are  hibernating  in  cold  and  cheerless 
bear  6aves  "  Bruin  "  is  asleep  in  his  electrically  heated 
lair  dreaming  of  pleasant  days  in  his  sunny  southern 
home. 

The  reason  why  Keeper  Snyder  has  thus  favoured  the 
persimmon  bear  alone  is  not  because  Bruin  lived  in  a 
steam  heated  home  before  he  arrived  at  the  Zoo,  but 
because  he  was  born  and  brought  up  in  the  persimmon 
belt,  where  the  sun  shines  with  an  intensity  and  warmth 
unknoAvn  to  New  Yorkers.    Bruin's  fur  was  not  stimu- 
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WOOLWICH. 


Manufacturers  of— 


JOINT  BOXES 


TAPES,     COMPOUNDS,     CABLE     ACCESSORIES,     TOOLS,  &c. 


EBONITE 


TELEGRAPHS 


TELEPHONES 


SIGNALLING  APPARATUS 


OVERHEAD      LINE  MATERIAL 


PRIMARY  BATTERIES 


SIEMENS  BROTHERS  &  CO.,  LTD.,  Woolwich,  London,  S.E. 


ESTABLISHED  1858. 

Telephone:    CITY  6400  (7  lines). 

Home  Branches : 
Birmingham— Central  House,  New  Street. 
•Bristol— 30.  Bridge  Street. 
Cardiff— 89,  St  Mary  Street. 
Glasgow. — 66,  Waterloo  Street. 
Manchester— 196,  Deansgate. 
Newcastle-on-Tyne— 64-68,  Colhngwood  Buildings. 
Sheffield— 22,  High  Street. 
Southampton — 16  High  Street. 


OVER  4,000  EMPLOYEES. 

Telegrams:  "  SIEMENS,  WOOLWICH." 

Indian  and  Colonial  Branches:  1 

Calcutta^live  Buildings,  CUve  Street.  S^Do^n  Chambers,  59-6..  William  Street. 

Bombay— Rampart  Row.  Wellington  (N.Z.). — A,  &  T.  Burt,  Ltd..  Courtenay  Place. 

Madras-Smith's  Corner,  Mount  Road  nunedfo  (N  Z  1 -A.  &  T.  Burt,  Ltd,  Stuart  Street. 

Smgapore-i,  2  6  &  9  Wmch«ter  House  a uddand  (N  Z.) .—k.  &  T.  Burt,  Ltd.,  Customs  St.  We«. 

Cape  Town-Norwich  Union  Buildings,  St.  ftuUL4     v  ' 
George's  Street. 
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ENDURANCE 


The  fact  that  the  filaments 
of  WOTAN  LAMPS  are  made 
of  Drawn  Wire  wound  on 
SIEMENS  PATENT  SPIDER 
accounts  for  their  lasting 
endurance  under  the  hardest 
tests    of  vibration. 

For 

FACTORY,  WORKSHOP 

and  all  Industrial  Installations, 


w&tm 


LAMPS 
ARE    SECOND    TO  NONE. 


Advt.  of  SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 
38  &  39,  Upper  Thames  Street,  E.C. 
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lated  in  its  growth  by  the  cold  winds  the  other  bears 
stand  with  comfort,  and  so  it  was  only  natural  that  he 
should  shiver  and  complain  to  the  keeper-landlord  of  the 
zoo. 

It  was  decided  that  electric  heaters  would  offer  the  f 
safest  method  of  heating  Bruin's  ease,  and  so  while  the 
other  bears  with  their  shaggy  overcoats  looked  on  in 
some  astonishment  electricians  figured  out  the  number 
of  heaters  needed  and  arranged  the  scheme  of  wiring 
so  that  his  bearship  would  not  suffer  an  electric  shock 
or  a  burned  overcoat.  Electric  wires  were  run  through 
a  waterproof  conduit  from  the  nearest  electric  light  pole, 
the  wires  were  buried  and  attached  to  the  heaters  in  the 
cave,  and  the  current  turned  on.  An  electric  thermostat 
automatically  regulates  the  heat. 


ELECTRIC  SPARKS. 


A  telephone  system  is  being  installed  by  the  Spanish 
Government  to  connect  up  cities  on  the  Canary  Islands. 

Wireless  messages  have  been  received  with  a  detector 
made  of  the  lead  of  a  broken  pencil  and  two  safety  razor 
blades. 

More  than  one  thousand  electric  ranges  were  sold  to 
the  housekeepers  in  staid  old  Boston,  Mass.,  during 
the  vear  ended  October  31st: 

An  electrically  operated  coffee  mill  so  small  and  light 
that  the  whole  outfit  could  be  tucked  in  an  overcoat 
pocket  is  used  to  grind  coffee  in  the  home. 

Gongs  will  not  awaken  deaf  mutes  in  case  of  fire  so 
one  institution  has  installed  a  fire  alarm  system  for 
flashing  electric  lights  in  the  sleeping  rooms  at  night. 

Electrical  igoods  to  the  value  of  7,000,000,  it  is 
estimated,  will  be  exported  from  the  U.S.  during  the 
year  1916,  the  most  prosperous  year  in  the  history  of 
American  electrical  manufacturing. 

The  electric  hand  mirror  is  the  newest  vanity  wrinkle 
of  the  boudoir.  The  mirror  contains  a  battery  and  a 
small  electric  bulb  to  throw  the  light  on  the  lace  of  the 
user. 

A  Western  trapper  has  arranged!  an  electric  signal 
system  which  lights  a  tiny  electric  bulb  when  a  trap  is 
sprung  enabling  him  to  locate  it  in  the  darkness  and 
kill  the  animal. 

An  electrically  ignited  pipe  which  lights  the  tobacco 
at  the  bottom  of  the  bow!  instead  of  the  top,  thus  avoid- 
ing the  collection  of  moisture  in  the  stem,  is  the  newest 
in  smokers'  inventions. 

A  miniature  Mazda  lamp  lighted  by  a  single  cell  of 
dry  batter\'  and  used  for  surveying  is  visible  for  fifty 
miles.  It  is  used  in  the  triangulation  surveys  of  the 
U.S.  Coast  and  Geodetic  Survey. 


Londonderry. — The  Corporation  has  decided  to 
apply  for  an  additional  loan  of  £4,700,  a  portion  of 
which  will  be  devoted  to  the  electric  lighting  extension 
scheme,  the  original  cost  of  which  has  been  exceeded 
owing  to  the  increased  cost  of  machinery. 

Meetings. — A  Meeting  of  the  Members  and  Associates 
of  the  London  Centre  of  the  Institution  of  Post  Office 
Electrical  Engineers  will  be  held  at  6  p.m.,  on  the 
8th  inst.,  at  the  Institution  of  Electrical  Engineers, 
when  a  paper  will  be  read  by  Mr.  H.  H.  Harrison, 
entitled  "  The  Story  of  the  Keyboard  Perforator." 


SERVING   AT   DIFFERENT   RATES  THROUGH 
ONE  METER.*  • 


The  Jim  Creek  Water,  Light  and  Power  Co.,  Arling- 
ton, Wash.,  is  serving  one  customer  who  makes  use  of 
electric  lighting,  has  an  electric  water-heater  with 
thermostatic  control,  and  operates  several  motors. 
'Among  other  things  the  latter  are  used  for  operating 
milking  machines  which  take  care  of  43  cows,  and  for 
driving  a  circulating  pump  which  is  used  in  connection 
with  a  pasteuriser  for  milk. 

As  different  rates  are  charged  for  the  three  classes  of 
service  concerned  in  this  installation,  the  problem  arose 
as  to  whether  it  would  be  necessary  to  install  three 
separate  meters.  Since  the  consumption  is  not  large,, 
this  would  involve  a  greater  expense  than  was  considered 
desirable.  An  arrangement  was  consequently  adopted 
by  which  one  meter  serves  the  entire  installation.  The 
connections  are  shown  in  the  illustration.    A  three-wire 
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'Wiring  Connections  Whereby  One  Meter  Serves  a  Miscel- 
laneous Connected  Load. 

meter  is  used,  as  the  service  in  this  case  is  a  three-wire 
service.  It  will  be  noticed  that  the  lamps  are  connected 
between  the  neutral  and  one  outside  wire  which  is  con- 
nected to  one  series  coil  of  the  meter.  The  motors  are 
connected  across  the  two  outside  wires.  Current  con- 
sumed by  either  lamps  or  motors  makes  equal  registra- 
tion upon  the  meter,  but  as* the  lamps  vise  only  half 
voltage  and  the  motors  full  voltage,  the  lamps  will  pay 
twice  as  Jiigh  a  rate  for  the  energy  used  as  do  the  motors. 

The  current  used  by  the  water-heater  does  not  pass 
through  the  same  series  coil  of  the  watt-hour  meter, 
but  a  portion  of  it  passes  through  the  other  series  coil 
of  the  meter.  This  coil  is,  however,  shunted  by  an 
outside  coil  having  an  equal  resistance,  so  that  only 
one-half  of  the  current  used  by  the  water-heater  is 
registered.  The  result  is  that  energy  consumed  by 
the  water-heater  is  charged  up  at  only  one-half  as  large 
a  rate  as  that  charged  for  energy  used  by  the  motors. 
This  ingenious  method  of  connecting  up  the  meter  was 
contrived  by  E.  G.  Robinson,  the  manager  of  the  power 
company. 


Belfast- — Since  Mr.  Moffett,  the  new  manager, 
assumed  charge  of  the  Corporation  tramways,  he  has 
instituted  some  beneficial  changes.  Amongst  these  is 
the  much-needed  electrically  lighted  numbers  on  the 
cars,  showing  the  direction  in  which  they  are  going. 
Although  every  car  has  been  fitted  with  coloured  lights 
for  the  past  eight  years,  no  attempt  was  made  to  utilise 
them  by  way  of  direction  lights.  Numbering  the  cars 
will  render  their  use  unnecessary. 
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TRADE  CALENDARS,  ETC. 


The  Sun  Electrical  Co.,  Ltd.,  118,  Charing  Cross 
Road,  London,  W.C.,  issue  an  extremely  useful  and 
serviceable  Desk  Calendar  with  separate  sheets  for 
every  week-day.  Each  sheet  bears  an  appropriate 
sentence  or  advertisement  printed  in  light  type  at  the 
top,  with  ample  space  for  notes  in  the  main  body  of  the 
sheet.  The  turn  up  portion  bears  the  date,  and,  to 
change  from  day  to  day  it  is  only  necessary  to  slip  the 
old  sheet  over  the  two  wires  of  the  frame,  thus  pre- 
serving any  notes  for  future  reference.  The  base  is  a 
neat  metal  stamping,  finished  in  oxydised  copper  and 
the  Calendar  will  prove  an  ornament  to  any  desk.  The 
Company  advise  us  that  owing  to  difficulties  in  obtaining 
supplies  of  material  the  number  of  bases  is  not  so  great 
as  last  year.  They  have  nevertheless  a  certain  stock 
and  will  be  pleased  to  supply  one  of  the  complete  calen- 
dars to  any  of  their  friends  who  have  been  overlooked, 
provided  the  application  is  made,  by  a  responsible 
official  on  the  firm's  usual  letter  heading.  In  view  of 
the  limited  number  available,  the  Company  requests 
that  those  who  already  possess  bases  from  the  1916 
Calendar  will  apply  only  for  refills  for  1917.  The 
latter  can  be  supplied  without  difficulty  and  will  fit 
the  original  bases. 

W.  H.  Willcox  and  Co.,  Ltd.,  of  Southwark  Street, 
London,  S.E.,  are  sending  out  their  usual  calendar 
as  a  reminder  to  all  engineers  that  they  are  anxious  to 
maintain  and  extend  their  business  as  suppliers  of  the 
many  stores  and  sundries  which  are  required  by  men 
in  charge  of  plant  and  machinery.  The  daily  calendar 
from  the  Pope  Electric  Lamp  Co.  of  Willesden  is  mounted 
on  a  card  on  which  are  eleven  humorous  scenes  from 
the  life  of  the  "  Elasta  "  man  who  typifies  the  excellent 
qualities  of  the  well-known  Pope  Elasta  Lamps,  and 
as  such  is  sure  of  a  hearty  welcome  from  all  who  receive  it. 


Answers  to  Correspondents. 


'  0.— It  is  desired  to  use  a  400-volt  motor,  i-horsepower, 
.69  amperes,  on  a  pressure  of  460  volts.  How  many  50- 
c.p.  carbon  filament  lamps  at  3.5  watts  per  c.p.  are  necessary 
to  act  as  a  resistance  if  connected  in  series  parallel  ?  Is 
there  any  other  method  of  reducing  the  pressure  to  enable 
the  motor  to  run  satisfactorily  ? 

4 .  The  available  pressure  is  60  volts  above  the  pressure 

required  for  the  motor.      One  50-c.p.  lamp  at  3.5  watts 

per  c.p.  takes  a  current  of  5°  ^Q3'5  ==  2-9  amperes.  The 
resistance  of  this  lamp  is,  therefore,—  =20.7  ohms.  As 

the  motor  requires  only  .69  amperes,  it  will  be  seen  that 
the  insertion  of  one  lamp  is  not  sufficient  as  far  as  its 
resistance  is  concerned.  Using  the  same  rules,  the  resistance 
■of  a  16-c.p.  lamp  is  not  sufficient,  and  the  resistance  of  an 
8-c.p.  lamp  is  too  much.  From  the  above  it  will  be  seen 
that  it  is  very  much  more  difficult  to  insert  lamps  in  series 
or  series  parallel  to  obtain  the  exact  resistance  required, 

that  is,  6b  =^86.95  ohms.     A  better  method,  and  the 

.69 

cheapest  in  the  long  run,  is  to  make  a  resistance  of  "Eureka 
wire.     One  pound  ot  this  wire,  No.  21  S.W.G.,  has  a  re- 
sistance of  90  ohms,  and  it  will  carry  .69  amperes  without 
overheating.    The  wires  should  be  wound  non-inductively 
upon  asbestos-covered  iron  rods  or  upon  mica  tubing. 


The  resistance  can  be  made  in  a  few  hours.  Only  tw^o 
small  iron  brackets  are  necessary,  one  for  each  end.  Holes 
should  be  drilled  in  the  brackets  to  allow  the  rods  to  pass 
through  ;  these  rods  may  be  secured  with  nuts.  It  is  not 
necessary  to  enclose  the  resistance  in  a  cover,  providing, 
of  course,  that  it  is  placed  in  a  position  on  the  wall  where 
it  cannot  be  easily  touched. 


Reviews  of  Books*  j&C. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 


Alterating  Currents  in  Theory  and  Practice.  By  W. 
H.  N.  James.  353  pp. ;  236  figs.  (Cambridge  University 
Press,  10s.  6d.  net.)— This  book  appealed  to  us  directly  we 
opened  its  pages,  and  on  closer  examination  we  find  nothing 
to  disappoint  us.  The  book  accomplishes  something 
which  we  do  not  remember  hitherto  to  have  seen  achieved, 
viz.,  "  To  provide  an  adequate  consideration  of  the  funda- 
mental principles  of  the  alternating  current  circuit  and,  in 
addition,  sufficient  matter  concerning  machines  and 
appliances  to  enable  readers  who  have  worked  through  the 
book  to  proceed  at  once  to  specialised  study  ,of  the  machine 
or  appliance  in  which  they  are  more  immediately 
interested."  Whilst  avoiding  all  but  simple  mathematics  (in 
concession  to  the  state  of  mathematical-ignorance  in  which 
most  students  take  up  the  study  of  alternating  current  work) 
the  author  emphasises  the  advantage  of  mathematical  know  - 
ledge. He  also  emphasises  the  importance  of  grasping 
thoroughly  the  laws  of  simple  circuits,  and  does  everything 
to  assist  the  reader  in  this  respect.  The  w-hole  treatise  is 
an  excellent  blend  of  theory,  practice  and  selected  problems 
(with  answers) ;  and  its  scope  covers  alternating  current  flow 
in  simple  circuits,  the  measurement  of  power  in  a.c.  circuits, 
multiphase  currents,  instruments  for  use  in  a.c.  circuits, 
alternators,  static  transformers,  induction  motors,  converting 
plant,  switchgear  and  protective  appliances,  and  high  tension 
transmission.  Ofoviouslv  this  is  not  a  work  for  the  specialist 
but  for  the  student.  It"  is  precisely  a  book  which  has  long 
been  needed — one  which  we  have  ourselves  read  with  advan- 
tage and  one  which  we  shall  recommend  at  every  opportunity. 

Telegraphy.  T.  E.  Herbert,  A.M.Inst.E.E.  Third 
Edition.  (Whittaker,  9s.  net.)— The  sub-title,  "  A  detailed 
exposition  of  the  Telegraph  System  of  the  British  Post 
Office,"  scarcely  does  justice  to  the  multifarious  contents 
of  this  volume,  which  has  grown  considerably  since  its  first 
appearance  in  1906.  The  first  170  pages— there  are  985 
altogether— cover  matter  that  belongs  more  properly  to  a 
book  on  Magnetism  and  Electricity.  The  reason  for  its 
inclusion  is  ho  doubt  due  to  the  fact  that  the  writer  is 
speaking  to  two  audiences  ;  one,  the  electrician  and  engineer 
who  is  interested  in  the  telegraph  system  of  the  British 
Post  Office;  the  other,  the  student  who  is  preparing  for 
the  examinations  of  the  City  and  Guilds.  To  meet  the 
demands  of  the  latter  the  author  details  all  the  parapher- 
nalia about  cells  in  multiple  arc,  measurements  of  e.m.f. 
of  cells,  the  Tangent  Galvanometer  with  its  shunts  and 
skew  scale,  etc.,  which  are  not  of  much  practical  value  to 
the  engineer,  workman  or  telegraphist  of  to-day,  but  are 
still  exploited  by  the  examiners  in  the  subject.  Apart 
from  this,  there  can  be  but  little  said  in  criticism. 

The  chapters  on  the  machine  printing  telegraphs  are 
very  useful,  including  as  they  do  detailed  descriptions  of 
the  Hughes,  the  Baudot,  the  Creed,  the  Siemens  and  the 
Murray  Multiplex.  We  should  have  preferred,  however, 
a  little  more  about  the  Western  Electric  Multiplex— or 
is  it  the  Western  Union  (?)  even  at  the  expense  of  the 
space  given  to  the  Steljes  and  the  Rebesi  systems.  Key- 
board perforators  are  dealt  with  in  an  able  fashion. 

The  Universal  Battery  system  and  also  the  Central 
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Battery  and  Concentrator  arrangements  are  up  to  date 
and  cover  most  of  the  ground  thoroughly.  Repeaters, 
the  Quadruplex,  testing  arrangements,  protection  from 
power  circuits,  and  the  line  construction  chapters  leave 
little  to  be  desired. 

There  are  one  or  two  slips  which  could  scarcely  be  avoided, 
and  a  few  pieces  of  information  which  are  questionable; 
for  example,  the  combined  lamp  jack  and  relay  used  in 
the  new  form  of  concentrator  is  said  to  be  of  the  Peel-Conner 
type"  but  these  are  only  slight  blemishes  in  a  work  which 
must  be  recognised  as  the  best  in  the  field.  The  illustra- 
tions are  clear  and  the  printing  and  binding  of  high  quality. 
The  ' book  is  well  worth  the  money  to  all  interested  in 
electrical  signalling. 


Various  Items. 


Dividend.— The  Directors  of  the  Marconi  Company 
have  decided  to  pay  an  Interim  Dividend  of  5  per 
cent.,  less  tax,  upon  the  capital  now  issued  and  paid  up. 

Blackburn.— Lieut.  Douglas  Coe,  Royal  Garrison 
Artillery,  son  of  the  Rev.  Gordon  Coe,  of  Blackburn, 
has  left  England  for  active  service.  In  civil  life  he 
is  on  the  staff  of  the  Corporation  Electricity  Works. 

Blackpool-— Private    Harold   Whitehead,    of  the, 
King's  Own  Royal  Lancasters,  a  former  conductor 
on  the  Blackpool,  Lytham  arid  St.  Annes  Tramways, 
has  written  home  stating,  that  he  is  a  prisoner  of  war 
in  Germany. 

Swansea— The  Harbour  Trust  are  asking  for  tenders 
for  electrical  motors,  etc.,  the  tenders  having  to  be  in 
the  hands  of  the  Clerk  by  the  17th  inst.  The  trustees, 
as  already  stated  in  Electricity,  have  resolved  to  get  a 
supply  of  energy  from  the  Corporation. 

Burnley— Gunner  H.  Ratcliffe,  of  the  R.G.A., 
formerly  a  tram  driver  in  the  employ  of  the  Corporation, 
has  been  recommended  for  a  commission.  He  enlisted 
about  eighteen  months  ago,  and  was  later  transferred 
to  the  Lancashire  Fusiliers.  He  is  at  present  in  a 
Cadet  School,  and  is  shortly  to  be  gazetted.  He  was 
very  popular  with  the  Burnley  Tramway  employees, 
and  his  promotion  has  given  them  great  satisfaction. 

Crystal  Palace  School  of  Engineering  —On  the 
20th  ult,  Mr.  A.  T.  Walmisley,  Engineer  to  the  Dover. 
Harbour  Board,  presented  the  certificates  to  the  success- 
ful students  at  this  well-known  Institution,  and  in  the 
course  of  a  most  stirring  address  he  referred  to  the 
value  of  the  training  imparted  by  Mr.  J.  W."  Wilson, 
M.I.C.E.,  the  principal,  aided  by  his  brother  Maurice, 
and  other  teachers,  and  also  to  the  honours  which  had 
been  gained  by  former  pupils  in  the  engineering  fields 
of  both  'peace  and  war*  An  example  for  the  rising 
generation  to  emulate  and,  if  possible,  surpass. 

Personal.— Mr.  D.  W.  M'Lachlan,  superintendent 
of  the  Walton  and  Kirkdale  Technical  Institute,  has 
obtained  the  degree  of  D.Sc.  in  the  Faculty  of  Engi- 
neering in  the  University  of  London.  For  the  past 
two  years,  Dr.  M'Lachlan  has  been  carrying  out  re- 
search work  during  his  spare  time  in  the  applied  elec5- 
tricity  laboratories  of  the  Liverpool  University.  He 
has  published  papers  dealing  with  the  magnetic  beha- 
viour of  iron  and  wireless  telegraphy  in  the  Journal 
of  the  Institution  of  Electrical  Engineers,  and  in  various 
scientific  periodicals.  At  the  last  two  meetings  of  the 
British  Association  he  read  papers  before  the  engineering 
section  dealing  with  these  subjects. 


Blackpool.— In  connection  with  the  Corporation 
Electricity  and  Tramways  Employees'  Institute,  the 
families  of  the  men  serving  at  the  front  were  given  a 
treat  on  December  29th.  The  event  was  held  at  the 
Winter  Gardens.  Mr.  Chas.  Furness  (Tramways  Mana- 
ger) was  present. 

Damaging  Electric  Battery  Wires —The  Little- 
dean  magistrates  have  imposed  a  fine  of  £$  upon  William 
Woodward,  Cinderford  signal-porter,  for  damaging 
eleven  electric  battery  wires  in  a  Cinderford  signal-box 
with  intent  to  obstruct  their  lawful  use.  Defendant 
thought  he  had  an  alleged  grievance  against  his  em- 
ployers, and  did  the  damage  out  of  revenge. 

Destructive  Fire  at  Lydbrook.— Practically  the 
whole  generating  power-station  belonging  to  the  Cable 
Works,  at  Lydbrook,  has  been  destroyed  by  fire.  The 
damage  incurred  is  over  £i,ooo. 

Fatal  Accident. — At  the  inquest  last  week  on  the 
body  of  Patrick  Davis,  aged  27,  a  Dublin  electrician, 
it  transpired  that  he  was  killed  whilst  repairing  the 
electric  light  of  the  Howth  train  at  the  Amiens  Street 
terminus,  Dublin.  It  appeared  that  the  job  was  hurried, 
as  the  train  had  only  fifteen  minutes  to  wait  before 
pulling  out  again.  Davis  got  underneath  the  train  to 
effect  the  repair,  and  in  doing  so  neglected  to  hang 
out  the  usual  "  danger  flag  "  to  warn  the  engine  driver 
not  to  move  the  train.  Before  he  finished  the  repair 
the  train  moved  out,  and  he  was  killed  instantaneously. 
The  railway  foreman  of  that  department  said  that  all 
the  employees  of  that  branch  were  warned  not  to  neglect 
the  hanging  out  of  the  flag.  It  was  impossible  for  the 
foreman  to  be  everywhere.  A  verdict  in  accordance 
with  the  evidence  was  returned. 

Meetings.— The  Inst.  E.E.  will  meet  at  Victoria  Em- 
bankment, London,  on  Thursday,  nth  inst.,  at  8  p.m. 
Paper  :     "  The  principles  involved  in  computing  the 
depreciation  of  plant."    By  Mr.  F.  Gill,  Member,  and 

Mr.   W.  W.  Cook,   Member.  On    Monday,  15th 

inst,  the  Junior  Inst.  Engineers  will  meet  at  7.30  p.m., 
at  the  Institution  Offices,  39,  Victoria  Street,  West- 
minster, S.W.,  when  Mr.  A.  P.  M.  Fleming  (Member) 
will  read  a  paper,  illustrated  by  lantern  slides,  upon 
"  Research  Establishments  in  the  United  States  of 
.A.  iti  c  r  1  c  ci 

The  Oldest  Dynamo  in  Service  ?— Can  any  reader 
tell  us  of  a  dynamo  (still  in  service)  which  is  older  than 
the  1,900  watt  machine  supplying  current  to  an  Irish 
saw-mill.  This  veteran  was  built  in  1885  (31  years  ago) 
by  J.  H.  Holmes  &  Co.,  of  Newcastle,  and  has  been  in 
its  present  place  for  the  last  28  years  !  It  is  a  two-pole 
machine,  the  yoke  and  the  armature  spindle  forming 
the  shape  of  an  E.  The  shaft  is  naturally  the  centre 
horizontal  of  the  E  and  the  pole-cores  run  towards  it 
from  the  top  and  bottom  horizontals.  One  bearing 
is  in  the  yoke  casting  (i.e.,  in  the  back  of  the  E),  and 
the  other  is  carried  by  a  frame  bolted  to  the  two-pole 
shoes.  The  commutator  is  a:  this  end.  The  dyn^m* 
is  shunt  wound  and  rated  for  38  amps.,  50  volts  at 
1,550  r.p.m.  The  armature  is  slot  wound;  each  of  the 
20  slots  containing  240  conductors.  The  commutator 
has  40  sections  and  is  3f  ins.  in  diameter  and  3  ins. 
long.  The  brushes  consist  of  five  layers  of  No.  18 
S.W.G.  phosphor  bronze  wire  bearing  tangentially  on 
the  commutator.  From  a  photograph  in  our  contem- 
porary, the  Electrical  Contractor,  this  machine  is  still 
in  good  order,  but  the  time  must  surely  come  soon  when 
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it  will  take  its  well-earned  rest — which  will,  we  hope, 
be  in  the  museum  of  the  I.  E.  E.        ,  1  jjgg 

Neath  War  Hospital.— A  pleasing  effect? in  the 
decoration  of  a  huge  Christmas  tree,  placed  in  the  Neath 
Military  Hospital,  was  produced  by  the  aid  of  .electric 
glow  lamps.  The  tree  was  some  20  feet  high,  and  the 
multi-coloured  electric  globes  so  artistically  arranged 
had  a  most  charming  appearance,  being  so  ingeniously 
interwoven  from  the  base  to  the  pinnacle.  The  heroes 
as  well  as  the  visitors  weie  delighted,  and  the  electrician 
who  conceived  the  arrangements  is  to  be  congratulated 
upon  his  work. 

I  New  Book. — This  is  a  time  of  the  year  when  the 
little  ones  look  forward  to  seasonable  gifts.  .  It  is  not 
always  easy  to  choose  suitable  presents  for  children, 
but  in  books  one  cannot  go  far  wrong  once  the  recipient 
has  passed  the  reading  stage,  and'  is  able  to  assimilate 
suitable  literature.  One  of  the  best  and  most  charming 
and  original  gift  books  for  children  is  the  "  World's 
Wonder  Stories,"  by  Adam  Gowans  Whyte,  published 
by  Watts  and  Co.,  at  6s.  net.  It  has  many  illustrations 
and  32  plates.  The  cover  design  is  by  H.  S.  Tuke, 
R.A.,  and  the  frontispiece  by  T.  A.  Brock.  The  book 
deals  in  turn  with  all  sorts  of  subjects,  such  as  usually 
constitute  problems  to  the  little  ones.  "  How  was  the 
World  Made  ?  ";  "  Where  did  the  Plants  and  Animals 
Come  From  ?  ";  "  How  Do  Things  Happen  ?  "  are 
among  the  questions  asked  and  answered  in  a  particularly 
interesting  manner  in  the  "  World's  Wonder  Stories." 
It  is  a  book  Which  should  strongly  appeal  to  every 
member  of  the  rising  generation. 

The  Slide  Rule  is  an  extremely  useful  and  labour- 
saving  device,  but  nevertheless  requires  considerable 
practice  in  its  use  before  proficiency  can  be  attained. 
The  methods  of  using  the  Slide  Rule  are  somewhat 
complicated  and  puzzling  to  the  novice,  and  any 
assistance  in  mastering  'the  rules  governing  its  use 
are  welcome.  One  of  the  most  convenient  and  in- 
structive booklets  on  the  subject  yet  issued  has  been 
compiled  by  Mr.  A.  L.  Higgins,  Demonstrator  of  En- 
gineering at  the  Queen's  University,  Belfast,  and  who 
is  at  present  serving  as  an  officer  in  the  Royal  Engineers. 
The  booklet,  published  by  Messrs.  Whittaker  and  Co., 
at  the  nominal  price  of  4d.  (or  5d.  post  free  from 
*  Electricity  Office),  is  of  handy  vest  pocket  dimensions 
and  embodies  the  necessarry  instructions  for  using 
the  Slide  Rule,  in  concise  but  complete  form.  Given 
a  careful  study  of  this  booklet  and  occasional  reference 
thereto  until  one  attains  proficiency,  the  veriest  tyro 
should  experience  no  difficulty  in  rendering  himself 
expert  in  the  use  of  the  Rule. 

Prize  Distribution.— -An  ever-welcome  function 
was  satisfactorily  carried  out  on  Saturday,  December 
16,  at  the  Northampton  Polytechnic  Institute,  Clerken- 
weh\  when  the  well-known  and  popular  Principal, 
Dr.  R.  Mullineux  Walmsley,  presided  over  a  numerous 
gathering  of  students,  and  friends  It  was  the  nine- 
teenth occasion  on  which  the  students  and  members 
had  come  together  in  order  that  the  former  might 
receive  some  of  the  rewards  of  their  labours.  In  his 
address  the  President  divided  his  remarks  under  two 
main  heads,  viz.  :    (1)  Educational  work  ;    (2)  Social 


and  Recreative  work.    As  regards  the  former,  the^  effects 
of  the  war  and  voluntary  enlistments  upon  the  classes 
were  stated  to  have  reduced  the  number  of  hours 
worked  by  each  individual  student  during  the  session, 
to  47  as  against  70.6  hours  in  pre-war  days.  Another 
result  of  the  exceptional  conditions  created  by  the 
war  is  a  decision  on  the  part  of  the  Governing  Body 
to  close  the  Clerkenwell  Crafts  School  at  the  end  of 
the  session.    As  an  off-set,  important  educational  work 
under  the  direction  of  the  Ministry  of  Munitions  was 
commenced  in  the  spring  of  1916,  and  consisted  in  the 
training  of  women  students  in  lens  and  prism-grinding 
with  a  view  to  their  entering  optical  factories  and  helping 
the  country  in  this  most  important  branch  of  munitions 
work.      Another  important  task  undertaken  by  the 
Institute  at  the  instance  of  the  Institution  of  Electrical 
Engineers  was  the  training  of  disabled  soldiers  and 
sailors    as    Electric    Power    Sub-Staion  '  Attendants. 
On  the  social  and  recreative  side  sports,  pastimes  and 
entertainments  have  given  place  to  war  work  of  various 
kinds,  including  experimental  and  research  work  and 
the"  manufacture  of  munitions.     The  Prizes  and  Certi- 
ficates were  presented  by  Mrs.  Mullineux  Walmsley, 
a  vote  of  thanks  being  subsequently  moved  by  Mr. 
Samuel  Field,  a  member  of  the  staff  of  the  Polytechnic, 
and  seconded  by  the  Lady  Superintendent,  Miss  A.  M. 
Tuck.       Previously  the  Organist  and  Choirmaster, 
Mr.  Seymour  Dicker,  had  contributed  an  enlivening 
organ  recital  which  did  much  to  dispel  the  gloom 
occasioned  by  the  wretched  weather  which  prevailed 
at  the  time. 


Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt,  E.  J.  Stejens.  R.A. 
»  nrjM-ttcal  book  for  all  who  aro  interested  in  the  use  of  Field  lele- 
ptof  X  70  illustrates.         9d.  post  free  from  Electrioitv 
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1st  London  Engineer  Volunteers. — Orders  for  the  week, 
by  Lt  -Col.  C.  B.  Clay,  V.D.,  commanding.  Officer  for  the 
week :  Platoon  Commander  J.  C.  Cheadle.  Appointment : 
Platoon  Commander  A.  Gerard  tovbe  Assistant-Adjutant.  Mon- 
day Jan.  1  :  Technical  for  Platoon  No.  9  at  Regency  Street. 
Squad  and  Platoon  Drill,  Platoon  No.  10.  Signalling  Class 
Recruits  Drill  6.25  to  8.  Lecture  on  Telephones,  7.30.  Tuesday. 
2  :  School  of  Arms,  6  to  7.  Lecture  7.15,  "  Street  Fighting, 
Company  Commander  Hynam.  Wednesday,  3  :  Instructional 
Class,  6.15.  Platoon  Drill,  Platoon  No.  1.  Thursday,  4  :  Pla- 
Platoon  Drill,  Platoon  No.  7.  Ambulance  Class  by  M.O..  6.30. 
Friday  5  :  Technical  for  Platoon  No.  10,  Regency  Street. 
Squad  and  Platoon  Drill,  No.  9.  Signalling  Class.  Recruits 
Drill  6  25  to  8.25.  Lectures  on  Telephones,  7.30.  Saturday, 
6  :  Commanding  Officers'  Parade  2.45,  uniform,  for  Drill  111 
Battersea  Park.  Sunday,  7th  :  Entrenching  at  Otford.  Other 
orders  as  uusual. 


WHEN  VISITING  LIVE 
CIRCUITS  WEAR  GLOVES 

Write  H.B.  Dept.  for  particulars— 

I    DAVID  MOSELEY  &  SONS,  Ltd., 

Ardwick,  Manchester 


Pure  Para.    Soft  Finish. 

Don't  get  hard. 
Mainsmen  prefer  them. 


Sample  Pair  sent  on  receipt  ot  P.O  lor  7/6» 

which  will  be  returned  if  gloves  are  not  ap- 
proved of  and    sent  back   within  3  da>s 
after  receipt. 


ELECTRICITY.   J9 


January  12,  1917. 


Friday,  January  12,  1917. 


CONTENTS. 

•  PAGE 

Notes  on  the  Installation  and  Care  of  Works  Motors  . .  19 

Electric-Light  Switching        . .        . .        . .  •  •  . .  20 

Acoustics  as  Applied  to  the  Telephone  Instrument.  .  .  .  21 

The  Nursery  Electrified        . .        . .        •  •  •  •  . .  22 

Current  Topics  . .        . .        . .        . .        •  •  •  •  . .  25 

Rotary  Converters       .  .        .  .        . .        -  •  •  •  .  .  26 

Trade  Calendars . .        . .        .  .        •  •        •  •  •  •  . .  29 

Some  Aspects  of  Lord  Kelvin's  Life  and  Work  .  .  .  .  30 

Correspondence  . .        . .        .  .        •  •        •  •  •  •  . .  31 

Another  Recipe  for  ;;  Cold  Light "  .  .        .  .  .  .  .  .  31 

Various  Items    . .        . .        . .        . .        . .  •  •  . .  32 


NOTES  ON  THE  INSTALLATION  AND  CARE  OF 
WORKS  MOTORS. 


By  H.  Hanks. 

Although  the  trouble  involved  is  so  small  and  the 
principle  so  simple,  the  electric  motors  in  many  works 
appear  to  be  the  most  ill-treated  machines  from  the 
time  of  their  installation  until  they  are  finally  scrapped. 
This  is  especially  so  where  the  machines  concerned 
are  not  above  50  h.p.  Machines  above  this  size  seem 
to  be  more  carefully  fitted  and  maintained. 

Much  of  this  trouble  starts  at  the  time  the  machine 
is  first  put  down,  and  arises  from  a  badly-chosen  site 
for  the  machine.    Very  often  the  site  is  not  "  chosen  " 
at  all,  the  motor  being  fixed  where  it  is  because  that 
is  the  only  space  left  after  having  fixed  everything 
else.     Where  the  size  of  the  factory  warrants  it,  it  is 
advisable  to  have  a  works  engineer,  who  should  be 
a  mechanical  and  an  electrical  man.     He  is  then  able 
to  override  any  bad  blood  which  may  exist  between 
the  millwright  and'  the  electrician,  which  is  often  the 
cause  of  obstructions  being  placed  in  the  vicinity  of 
motors.      In  smaller  works  it  is  advisable  to  employ 
a  firm  of  consulting  engineers,  as  the  added  efficiency 
of  the  works  soon  pays  ttie  engineer's  bill.      I  know 
of  two  motors  in  the  works  of  a  large  company  which 
the  motor  attendant  says  he  never  oils  until  they  run 
dry,  because  it  takes  ten  minutes  to  climb  into  them, 
ripping  his  clothes  in  the  process,  and  when  he  finally 
gets  there  he  finds  them  covered  in  slate  dust  and  oil. 
When  the  electrician  fixed  these  motors  they  were  in 
a  good,  clean  and  accessible  position,  but  the  mill- 
wright came  along  and  fixed  some  slate-cutting  machinery 
all  round  them,  so  that  to  get  into  the  corner  where  the 
motors  were  fixed  became  a  work  of  art.     This  would 
not  have  happened  had  there  been  a  works  engineer 
responsible  for  the  mechanical  and  electrical  work. 

Now  because  an  electric  motor  requires  very  little 
attention  it  should  not  be  placed  in  a  position  where 
it  is  almost  certain  to  get  no  attention  ;    and  because 


the  motor  attendant  has  little  to  do  in  the  running 
hours  he  should  not  be  given  so  many  motors  to  look 
after  that  he  cannot  properly  attend  to  brush  trimming 
and  cleaning  during  the  hours  the  works  are  shut  down. 
Great  care  should  be  exercised  in  selecting  a  site  for 
the  motor  where  it  will  not  be  splashed  with  oil  from 
neighbouring  machines,  as  this  is  bad  for  the  commutator 
and  the  insulation  of  the  windings.  Again,  when  the 
machine  is  oily  it  is  impossible  to  blow  it  out,  so  that 
finally  the  ventilation  spaces  in  the  armature  become 
choked  with  a  kind  of  mud,  and  over-heating  may  ensue. 
If  a  good,  clean  position  cannot  be  found  for  the  motor 
it  should  be  put  in  a  well-ventilated  motor-house.  Some- 
times there  is  not  enough  room  for  this,  and  a  collapsible 
box  is  built  round  the  motor,  but  this  should  be 'avoided 
as  far  as  possible  on  account  of  the  poor  ventilation 
which  a  box  affords. 

Generally  speaking,  a  motor  is  much  better  fixed 
on  a  floor  than  on  a  wall  or  ceiling,  as  it  makes  a  cheaper 
and  more  rigid  fixing,  and  is  more  easily  and  cheaply 
handled  for  repairs.  It  also  gets  more  attention.  If, 
however,  it  is  absolutely  necessary  that  it  should  be 
fixed  on' wall  or  ceiling  brackets,  care  should  be  taken 
to  see  that  there  is  plenty  of  head  room  for  pulley 
blocks,  so  that  it  can  be  easily  hoisted  and  handled 
for  any  subsequent  repairs.  It  should  be  well  clear  of 
belts,  line  shafts  and  counter-shafts,  so  that  it  can 
safely  be  inspected  whilst  running.  Due  consideration 
should  be  given  to  the  size  of  motor  required  for  the 
work  it  has  to  do,  and  it  is  inadvisable  to  cut  it  too  fine 
when  the  motor  is  to  drive  line  shafting.  The  number 
and  size  of  machine  tools  in  modern  machine  shops  - 
are  constantly  changing,  and  it  is  therefore  impossible 
to  estimate  the  probable  load  for  many  months  ahead. 
The  motor  should  therefore  be  of  a  size  to  meet  likely 
future  requirements.  Some  people  object  to  providing 
a  little  reserve  power  in  this  way  on  account  of  the 
lower  efficiency  of  the  motor  at  less  than  full  load, 
but  there  is  very  little  difference  between  the  efficiency 
of  a  motor  at  75  per  cent,  and  100  per  cent,  full  load. 
On  the  other  hand,  the  motor  may  become  over-loaded, 
the  over-heating  from  which  tends  to  shorten  the  life 
]  of  the  windings,  and  most  motors  lose  in  efficiency 
when  over-loaded  owing  to  the  "  copper  losses  "  in  the 
armature. 

Having  selected  and  fixed  our  motor,  it  becomes 
necessary  to  see  that  it  is  properly  maintained  ;  and 
it  is  as  well  to  remark  here  that  cleanliness  is  of  the 
highest  importance.  It  will  be  found  that  dust  is 
constantly  settling  on  all  parts  of  the  machine,  and  it 
is  accumulations  of  dust  that  give  rise  to  quite  50  per 
cent,  of  the  armature,  commutator  and  brush-gear 
breakdowns  that  are  met  with  in  the  average  works. 
Many  a  burnt-out  armature  coil  can  be  traced  to  the 
1  dust  which  has  been  allowed  to  accumulate  on  the 
end  of  the  commutator  until  it  has  formed  a  sufficiently 
good  conductor  ,to  short-circuit  some  of  the  bars. 
Then  again,  a  conducting  path  of  dust  will  sometimes 
be  formed  between  the  ends  of  the  commutator  bars 
and  the  end  ring,  which  generally  results  in  the  burning 
of  the  mica  insulating  cone  to  such  a  degree  that  it 
has  to  be  replaced  by  a  new  one.  Very  often  an  accu- 
mulation of  dust  causes  a  "  flash  over  "  from  the  live 
metal  work  of  the  brush-gear  to  the  brush  rocker,  the 
result  being  the  destruction  of  the  insulation  at  this 
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point,  so  that  a  renewal  is  necessary  before  the  machine 
can  be  started  up  again.  Thus  it  will  be  seen  that  it  is 
most  important  to  keep  the  machine  free  from  dust. 
The  usual  method  has  been  to  blow  it  out  with  a  good 
pair  of  bellows,  but  a  much  better  way  is  to  use  a  small 
portable  electric  blower.  These  machines  are  obtainable 
at  a  low  price,  are  light  and  convenient  to  handle,  and 
give  a  blast  of  air  strong  enough  to  successfully  clear 
the  dust  from  the  windings  of  any  size  of  machine. 
Their  value  for  this  class  of  work  is  proved  by  the  number 
of  large  manufacturing  companies,  railway  companies 
and  supply  authorities  who  have  them  in  use.  They 
work  equally  well  with  A.C.  or  D.C.,  take  only  about 
180  watts,  and  may  be  fed  from  a  plug  connection 
placed  near  each  motor,  so  that  one  blower  will  serve 
for  a  large  number  of  motors.  «■ 

For  lubricating  purposes  a  fairly  heavy  bearing 
oil  should  be  used,  and  great  care  should  be  exer- 
cised in  filling  the  well  to  see  that  no  oil  over- 
flows. If  the  oil  is  allowed  to  overflow  it  will 
gradually  "  creep "  over  the  commutator  and  ar- 
mature and  make  it  impossible  to  blow  out  the 
dust,  which  will  form  into  a  kind  of  paste,  and 
eventually  ruin  the  insulation  of  the  armature  wind- 
ings ;  it  will  also  hasten  on  the  troubles  caused 
by  dust  alone.  The  bearings  should  be  emptied  of  oil 
at  intervals  of  three  or  four  months  (more  often  in 
dirty  situations)  and  washed  out  with  paraffin  before 
being  filled  up  again  with  fresh,  clean  oil.  In  the  case 
of  belt  drives,  care  must  be  taken  to  see  that  the  belt 
is  not  so  tight  as  to  cause  a  hot  bearing.  But  if  a  bearing 
should  get  hot,  it  can  generally  be  kept  running  until 
convenient  to  shut  down  by  drawing  off  the  hot  oil, 
and  refilling  with  castor  oil  or  cylinder  oil. 
Then,  as  soon  as  the  motor  can  be  stopped,  the  brass 
bush  should  be  taken  out,  and  if  not  badly  scored  it 
may  be  scraped  and  fitted  again.  If  the  brass  shows 
signs  of  wear,  or  an  appreciable  amount  of  scoring 
has  taken  place,  it  must  be  replaced  by  a  new  one. 
It  is,  therefore,  good  policy  to  have  in  stock  at  least 
one  brass  bush  for  each  size  and  type  of  motor  in 
the  works.  This  often  prevents  costly  delays,  and  is  really 
important  where  A.C.  motors  are  in  use  owing  to  the 
small  air  gap,  which  renders  'the  brasses  useless  when 
they  begin  to  get  worn. 

The  commutator  should  receive  frequent  and  careful 
attention.  It  must  be  kept  scrupulously  clean,  and 
free  from  grit  and  grease.  Whilst  the  motor  is  running 
the  commutator  may  be  cleaned  with  a  piece  of  medium 
grade  carborundum  cloth  fastened  to  a  stick  of  wood, 
after  which  it  should  be  wiped  with  a  piece  of  clean  soft 
rag.  On  no  account  must  cotton  waste  be  used  for  this 
purpose  instead  of  rag.  When  the  commutator  becomes 
worn  into  grooves,  or  runs  untrue,  causing  the  brushes 
to  vibrate,  the  armature  must  be  taken  out  so  that  the 
commutator  may  be  turned  up  again. 

The  brushes  must  be  well  "  bedded  "  to  the  surface 
of  the  commutator.  This  may  be  done  by  inserting 
a  strip  of  carborundum  cloth,  face  uppermost,  between 
the  commutator  and  the  brushes,  and  drawing  it 
backwards  and  forwards  several  times  until  the  face 
of  each  brush  shows  that  it  accurately  fits  the  com- 
mutator.    Each  brush  should  be  free  to  move  easily 
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in  its  box,  but  not  loose  enough  to  rattle  or  shake, 
and  must  be  kept  quite  free  of  grease.  The  tension 
of  the  springs  should  be  just  sufficient  to  maintain 
good  contact  between  brush  and  communtator,  and 
no  more.  Always  use  the  kind  of  brush  specified  by 
the  makers  of  the  machine. 

ELECTE IC-LIGHT  SWITCHING. 


In  our  last  issue  fresh  sets  of  Preliminary  and 
Intermediate  Grade  Examination  Questions  were  pub- 
lished, with  full  instructions  to  would-be  candidates 
for  certificates.  Those  who  are  not  in  possession  of  a 
copy  of  this  issue  should  send  ijd.  for  same  to  Elec- 
tricity Office,  36,  Maiden  Lane,  Strand,  London. 

The  results  of  the  above  will  probably  be  included 
in  the  Third  or  Fourth  Batch  Examination  in  about 
two  and  four  months'  time  respectively. 

Readers  are  reminded  that  these  Switching  Examina- 
tions form  a  most  excellent  stepping-stone  to  the  City 
Guilds  Examinations  in  Electrical-Installation  Work, 
for  which  many  will,  no  doubt,  be  sitting  next  May. 

Below  we  give  the  results  of  the 

SECOND  BATCH  EXAM. 
Advanced  Grade. 
(In  Order  of- Merit.) 
W.  A.  McCall  (Blackburn),  H.  Grimshaw  (Golborne, 
Lanes.),  J.  J.  Rogers  (Dundalk,  Ireland) 
Note. — -The  first  and  last  previously  passed  in  the  two 
lower  grades,  and  the  second  in  the  Intermediate  Grade. 

Intermediate  Grade. 
(In  Order  of  Merit.) 
John  Moran  (Bury,  Lanes.),  R.  H.  Lawrenson  (Romsey, 
Hants.),  *T.  A.  Holt  (Birmingham),  N.  A.  Jassa- 
walla  (Karachi,  India),  S.  Booth  (Warrington), 
J.  Prime  (Stafford),  E.  Emery  (Old  Hill,  Staffs.), 
Sapper  N.  A.  Robinson  (Beaumaris),  *J.  Wright 
(Grimsby),  W.  M.  Fowler  (Grimsby),  W.  R. 
Clements  (St.  Margaret's-on-Thames). 
(Worked  another  paper).     *J.  Bibb  (London,  S.W.), 
*D.  H.  Keeling  (H.M.S.  Ajax). 
Note. — With  the  exception  of  those  marked  *,  the 
above  previously  passed  in  the  Prehminary  Grade. 

Preliminary  Grade. 
(In  order  of  Merit.) 

H.  M.  Osborne  (Birmingham),  R.  F.  Galea  (Malta), 
P.  F.  Hood  (Leith),  J.  Pendleton  (Sheffield), 
"  Parwin  "  (Hinckley,  Leicestershire),  H.  Prit- 
chard  (Rhymney,  Mon:),  W.  F.  D.  Morgan 
(Tredegar,  Mon.),  M.  C.  Stoker  (Manchester), 
S.  Addyman  (Leeds),  R.  P.  Gilbert  (London,  N.), 
D.  L.  Little  (Rugby),  G.  Doudney  (London,  S.E.). 

(Worked  another  paper).  A.  J.  Tourle  (Dunstable), 
R.  C.  Stripp  (London,  N.W.),  J.  Hamer  (Dews- 
bury),  Sapper  R.  Rees  (B.E.F.). 

Candidates  whose  papers  were  in  time  for  this  batch, 
and  who  do  not  find  their  names  above,  have  failed  to 
qualify. 

Full  information  regarding  this  subject,  and  the 
Free  Home  Examinations  therein,  may  be  obtained 
from  Messrs.  A.  P.  Lundberg  and  Sons,  477-489,  Liver- 
pool Road,  Holloway,  London,  N. 
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ACOUSTICS  AS  APPLIED  TO  THE  TELEPHONE 
INSTRUMENT.* 


By  Ray  H.  Man  son. 


(Continued  from  page  II.) 
**  The  tone  of  middle  C  on  a  piano  has  a  period  of  about 
256  vibrations  per  second.  It  is  interesting  to  note 
that  the  sound  of  the  cricket  is  about  the  upper  limit  of 
audibility.  The  human  voice  ranges  well  within  the 
limits  of  65  to  1,044  vibrations  per  second,  as  subse- 
quently explained.  This  degree  of  tone,  or  number  of 
vibrations  per  second,  is  called  the  pitch  and  should  be 
distinguished  from  the  volume  or  loudness  as  the  latter 
depends  upon  the  amplitude  or  extent  of  the  vibrations. 

A  good  example  of  loudness  is  found  in  the  case  of  a 
telephone  bell  or  gong.  If  it  is  struck  lightly  with  the 
end  of  a  pencil,  it  gives  off  a  sound  of  a  certain  loudness 
which  we  can  just  distinguish  across  the  room.  Now 
if  the  gong  is  struck  harder  with  the  handle  of  a  pocket 
knife,  the  edges  of  the  bell  will  vibrate  to  a  greater 
amplitude  and  give  off  .a  louder  note,  although  the 
pitch  or  rate  of  vibrations  per  second  will  remain  as 
before.  It  is  much  easier  to  give  a  large-  amplitude  of 
movement  to  slowly  vibrating  bodies  than  to  the  fast 
vibrating  ones.  Thus  the  Tower  tones  are  often  heard 
for  greater  distances  than  higher  tones. 

There  is  another  property  to  a  musical  note,  or  arti- 
culate speech,  which  enables  us  to  distinguish  between 
different  kinds  of  musical  instruments  or  between  the 
voices  of  different  individuals.  This  is  known  as  the 
timbre  or  quality.  This  peculiarity  of  sound  is  due  to 
the  presence  of  other  vibrations  than  the  one  which 
we  distinguish  as  the  main  vibration. 

The  Human  Voice. 

This  brings  us  to  the  consideration  of  the  human 
voice,  which  is  nothing  more  than  the  sound  produced 
by  the  vibrations  of  the  vocal  cords  in  the  throat.  Voice 
is  not  speech,  as  the  latter  is  the  production  of  articulate 
sounds  intended  to  express  ideas.  Lower  animals  have 
voice  without  speech  in  the  sense  that  man  has  these 
faculties.  Then  there  is  speech  without  voice,  as  in 
whispering,  and  voice  without  speech,  as  in  singing  the 
scale  of  musical  tones. 

Voice  is  produced  when  air  is  driven  by  the  lungs 
through  the  tubes  leading  to  the  throat  so  as  to  strike 
against  the  vocal  cords.  The  scheme  can  be  likened 
to  the  stretching  of  two  elastic  bands  of  sheet  rubber 
over  the  end  of  a  wide  tube,  so  that  the  inside  edges  of 
the  bands  just  touch  each  other.  The  bands  will 
represent  the  vocal  cords  and  the  tube  the  windpipe. 
Now  if  we  attach  a  pair  of  good  bellows  to  the  lower 
end  of  the  tube,  so  as  to  send  a  powerful  blast  of  air 
against  the  rubber  bands  from  the  inside,  the  pressure 
will  force  out  the  inside  edge  of  the  rubber,  open  tin 
aperture,  and  allow  air  to  escape.  This  will  cause  a 
fall  in  the  pressure  of  air  and  the  bands  will  close  to- 
gether. Again,  the  pressure  will  increase  and  the  edges 
of  the  bands  be  forced  out,  the  action  being  repeated 
rapidly  so  long  as  the  pressure  of  air  is  maintained, 
resulting  in  a  musical  tone. 

The  pitch  of  this  tone  would  be  represented  by  the 
number  of  vibrations  per  second.  It  could  be  varied 
by  increasing  or  decreasing  the  tension  on  the  edges  oi 
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^he  rubber  bands  by  stretching  tighter  over  the  end  of 
the  tube  or  reducing  this  tension.  The  intensity  or 
loudness  of  tone  would  vary  with  the  amplitude  or 
extent  of  vibration  of  the  edges  of  the  rubber  bands, 
just  the  same  as  in  the  vocal  cords. 

The  vibrations  producing  sound  vary  in  different 
animals  according  to  the  structure  of  the  organs  and 
the  power  the  animal  has  over  them.  In  man  the  move- 
ment of  the  tongue  and  lips  enables  the  modifying  of 
the  vocal  sounds  to  an  almost  indefinite  extent.  Ordi- 
narily speaking,  the  tones  of  the  voice  have  nearly  all 
the  same  pitch,  and  the  variety  of  sounds  is  due  rather 
to  the  action  of  the  mouth  organs  than  the  definite 
movements  of  the  vocal  cords. 

In  men,  the  vocal  cords  become  more  elongated  than 
in  women  in  the  ratio  of  3  to  2,  giving  the  male  voice  a 
lower  pitch  which  is  usually  stronger.  In  advanced 
life  the  upper  notes  of  the  register  are  gradually 
weakened  and  disappear,  owing  to  the  loss  of  elasticity 
in  the  vocal  organs. 

Historical  records  show  voices  as  low  as  42  vibrations 
per  second  and  as  high  as  2,088  per  second.  This  low 
note  is  not  much  above  the  pitch  at  which  it  is  possible 
to  perceive  musical  tones,  32  per  second.  The  highest 
note  which  is  within  the  range  of  the  human  ear  is  73- 
768  vibrations  per  second.  This  is  a  total  of  II  octaves 
in  the  musical  scale  which  are  within  the  hearing  of  a 
healthy  ear. 

The  quality  of  the  human  voice  depends  on  the 
same  principles  that  govern  the  timbre  or  tone  quality 
produced  by  any  musical  instrument.  The  funda- 
mental or  musical  tones  produced  by  the  vocal  cords 
are  either  strengthened  by  the  resonance  of  the  air 
passages  or  mixed  by  being  compounded  by  a  number 
of  partial  tones  which  sometimes  strengthen  the  funda- 
mental or  obscure  it. 

With  this  brief  description  of  the  production  of  various 
sounds  which  must  be  handled  in  telephonic  trans- 
mission, it  is  well  to  know  how  sound  is  transmitted 
through  space. 

We  put  energy  into  a  body  to  cause  it  to  vibrate  and 
produce  sound.  But  in  order  to  cause  the  sensation  of 
hearing,  we  must  have  an  intervening  medium  to  trans- 
mit this  energy.  All  gases,  liquids  and  even  solids 
convey  sound  in  the  form  of  vibrations.  Some  of  these 
mediums  are  better  transmitters  than  others  in  that 
they  do  not  absorb  as  much  energy  while  en  route  ;  also 
some  mediums  transmit  the  energy  faster  than  others, 
as  for  example  most  metals  transmit  faster  than  the 
air  or  any  of  the  gases.  Air  will  transmit  sound  about 
1,100  feet  per  second  at  ordinary  temperatures,  while 
iron  transmits  it  17,400  feet  in  the  same  time. 

Every  transmitting  medium  through  which  sound 
travels  has  a  weakening  effect  upon  the  sound  trans- 
mitted. Also  a  sounding  body  sends  out  its  vibrations 
in  all  directions,  the  vibrating  waves  having  a  tendency 
to  become,  spherical  in  shape,  so  that  the  sound  can  be 
heard  in  every  direction  from  the  point  of  production. 

Having  considered  the  production  of  sound  and 
articulate  speech  and  the  propagation  of  these  vibrations, 
it  is  not  out  of  place  to  know  a  little  about  the  con- 
struction of  the  ear.  The  sensitiveness  of  the  ear,  as 
well  as  its  capability  of  detecting  a  wide  range  of  sound 
vibrations,  has  much  to  do  with  the  carrying  on  of  a 
successful  telephonic  conversation. 
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The  Construction  of  the  Human  Ear. 

The  two  projections  on  the  sides  of  the  head,  commonly 
known  as  the  ears,  have  but  little  to  do  with  hearing. 
In  the  case  of  the  telephone,  this  flexible  cartilage 
covered  with  skin  serves  to  make  a  more  or  less  close 
fit  to  the  telephone  receiver  cap,  so  as  to  concentrate  and 
direct  the  sound  from  the  receiver  diaphragm  to  the 
inner  or  true  ear.  The  latter  is  embedded  in  the  hardest 
bones  of  the  body,  called  the  "  stony  bones,"  so  as  to 
serve  as  a  secure  protection  for  a  most  complicated  and 
sensitive  organ. 

The  passage  from  the  outside  to  the  inner  ear  is 
about  one  inch  long  and  terminates  in  a  membrane 
stretched  across  the  end.  This  membrane  is  tough  and 
elastic  and  perfectly  responsive  to  all  sounds  unless  it  is 
penetrated  or  broken  by  disease  or  concussion,  caused 
by  loud  noises  like  explosions.  When  thus  impaired, 
hearing  is  interfered  with  or  totally  destroyed. 

Behind  this  first  membrane  is  a  cavity  called  the 
"  middle  ear  "  or  ear  drum,  due  to  its  similarity  to  an 
ordinary  drum.  The  inside  of  this  drum  is  filled  with 
air  which  is  maintained  at  the  same  pressure  as  the 
outside  air  by  a  passage  connecting  with  the  throat. 
Thus,  if  the  mouth  is  opened  when  loud  explosions 
occur,  the  pressure  will  tend  to  equalise  on  both  sides 
of  the  diaphragm  or  membrane  and  the  tissue  be  less 
liable  to  rupture. 

(To  be  continued.) 


THE    NURSERY  ELECTRIFIED. 


The  Toy  Electric  Range  and  Miniature  Electric 
Railway  Delight  Young  America. 

While  the  steady  march  of  electrical  progress  has 
electrified  steam  railroads,  connected  continents  by 
wireless,  and  harnessed  rivers,  there  is  hardly  an  accom- 
plishment of  the  electrical  engineer  in  actual  practice 
which  has  not  been  duplicated  in  miniature  for  young 
America  with  electrical  toys.  The  modern  nursery, 
like  the  modern  home,  has  been  electrified.  And 
among  the  numerous  creations  of  our  American  toy- 
smiths  are  electrical  playthings  which  appeal  to  both 
the  girl  and  boy  of  all  ages. 

Mothers  may  leave  the  children  at  home  at  play 
with  electric  toys  without  a  feeling  of  apprehension, 
for  no  matches,  alcohol  or  boiling  water,  such  as  accom- 
pany the  operation  of  the  toy  steam  engine, are  necessarj'. 

Electric  toys  are  not  constructed  in  the  haphazard 
fashion  which  has  marked  the  foreign  importations  in 
the  past.  Even  the  use  of  storage  batteries  or  the 
regular  purchase  of  new  dry  batteries  has  been  done 
away  with,  for  the  modern  nursery  like  the  electrified 
home  receives  its  electric  energy  from  a  toy  transformer 
at  trivial  expense  and  the  pressure  of  the  current  thus 
supplied  is  so  low  that  it  cannot  give  a  shock  or  set 
fire  to  anything.  Even  the  toy  electric  range  may  be 
left  with  a  party  of  young  children  to  cook  in  their 
toy  dishes  with  the  assurance  that  there  is  nothing  to 
set  fire  to  clothing  or  spill  on  the  floor.  And  all  the 
while  that  the  children  are.  playing  in  the  electric 
nursery  they  are  learning  the  basic  principles  on  which 
the  electric  home  operates. 

The  toy  electric  locomotive  has  gone  through  a  period 
of  engineering  development  quite  as  marked  as  the 
changes  which  have  been  incorporated  in  the  most 
highly-perfected  electric  "  King  of  the  Rails  "  now  in 


daily  operation  on  the  Chicago,  Milwaukee  and  St. 
Paul.  Instead  of  the  single  top  motor  with  which  the 
electric  locomotives  of  the  nursery  were  equipped  a 
few  years  ago,  toymakers  have  put  in  two  and  sometimes 
four  motors  with  accurately  cut  gears  to  transmit  power 
to  the  wheels.  The  electric  energy  in  the  newer  models 
is  collected  from  an  overhead  wire  by  a  trolley  or  panto- 
graph, and  the  power  for  the  miniature  railway  is 
supplied  nowadays  from  a  transformer  instead  of  from 
troublesome  batteries.  A  perfected  model  of  these 
transformers  recently  designed  by  electrical  engineers 
of  the  American  General  Electric  Co.  operates  on 
exactly  the  same  principle  as  the  largest  transformers 
in  the  world.  It  may  be  plugged  into  any  electric  light 
socket  and  the  current  regulated  to  operate  the  electric 
train  fast  or  slow.  _  Electric  switches,  switch  targets 
and  block  signals  illuminated  with  tiny  Mazda  lamps 
have  completely  modernized  the  toy  electric  railway 
so  that  its  safety  devices  duplicate  those  of  the  be^t 
railways. 

The  miniature  electric  range,  "  Just  like  the  big  one 
that  mother  has,"  proved  most  popular  with  children 
everywhere  last  year,  and  it  has  appeared  again  this 
year  with  a  few  improvements  which  adapt  it  to  cook 
as  well  as  the  largest  heating  devices.  The  toy' electric 
range  measures  about  8  ins.  long,  5  ins.  wide,  and  8  ins. 
in  height.  The  oven  is  large  enough  to  hold  cooking 
vessels  of  tin  or  agate  ware  in  the  smallest  sizes.  The 
heating  element  usually  consumes  around  300  watts, 
and  its  operating  cost  is  therefore  very  low,  less  than 
3  cents  an  hour.  The  range  is  furnished  complete 
with  cooking  utensils  and  weighs  about  3  lbs. 

Electric  motors  with  carefully  cut  steel  gears  made 
for  operating  the  toy  structural  steel  construction  out- 
fits are  unusually  popular  this  year.  The  amount  of 
work  that  these  tiny  motors  do  with  the  current  supplied 
from  a  single  dry  battery  is  remarkable.  When  fitted 
with  gears  one  of  these  motors,  which  weighs  but  a  few 
ounces,  will  lift  a  200  lb.  weight.  They  are  applied  to 
operating  miniature  cranes,  elevators,  and  electric 
shovels.. 

A  toy  telephone  set  for  dispatching  toy  electric  trains 
is  one  of  the  newest  electric  toys.  The  instruments  are 
patterned  after  the  life-size  wall  and  desk  types  and 
will  carry  distinct  conversation  for  a  distance  of  several 
hundred  feet. 

Electric  flying  machines,  electric  boats,  Christmas 
tree  fighting  outfits,  wireless  telegraph  sets,  and  many 
other  forms  of  electric  toys  appeared  on  the  electrical 
market  in  America  this  year  in  even  greater  profusion 
than  last  year. 


Accrington  — The  salary  of  Mr.A.W.  Clegg  (Acting 
Engineer  at  Accrington)  is  to  be  increased  from  £350  to 
£400  per  annum.  He  is  also  to  be  granted  a  special  fee 
of  £50  for  loss  of  holidays,  prolonged  hours  of  duty,  and 
special  work  in  connection  with  the  installation  of  the 
new  plant.  He  receives  a  further  grant  of  £140  from 
the  Chief  Electrical  Engineer  (Mr.  Gray)  during  his 
absence  in  the  Army. — The  Acting  Engineer  has  reported 
to  the  Electricity  Committee  that  the  new  boiler  feed 
pump  has  been  fixed  and  is  working  very  satisfactorily. 
On  his  suggestion  it  has  been  decided  that  the  old* 
pumps  shall  be  overhauled  and  a  quotation  from  ^ 
Peterborough  firm  for  carrying  out  the  work  has  been 
accepted. 
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SIEMENS  MOTORS 


—  for  — 
All  Outputs, 
Speeds  and 
Voltages. 


Fop  Direct  Current.  For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.G. 

TELEGRAMS :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5350. 


JOHNSON  &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.  A.C.  CONTROL— ALSO  A.C.   &  D.C.  L.T. 

AND 

TRANSFORMERS 

STANDARDISED  UP  TO  1,500  K.V.A.  25,000  VOLTS. 

IGH-CLASS    DESIGN  and  CONSTRUCTION. 

>    SUPPLIERS    TO  THE 

ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 

Johnson  and  Phiiups  I™ 

Charlton.  London.SE. 

Telegrams:  ESTABLISHED    1875.  Telephone: 

Juno,  Charlton  Kent:  Greenwich  400  (6  lines). 
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coi-e  /9//4  S.VV.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Arnoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


^/rOU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

^T^HERE  is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "  Trust  one  who  has 
had  experience.''  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD., 

Blomfield  Street,  LONDON,  E.C. 


IttJl 

M 
M 


CATALOGUE  No.  137  gives  a  full  account  of  the  construction 
and  methods  of  use  of  the 

DUCTER 

Potential 
Ohmmeter 

and  it  will  pay  you  to  send  for  a  copy. 

The  measurement  of  low  resistances 
is  just  as  important'  as  that  of  insulation, 
and  leads  to  as  great  improvements  in 
technical  practice. 

Sole  Makers:       EVERSHED  &  VIGNOLES,  Ltd., 


Telephone:  1370   Chiswick  (Z  lines). 
Telegrams:  "Dorothea,  Chisk,  London." 


Acton  Lane  Works,  Chiswick,  LONDON,  W. 
(MEGGER  ■s-s  DUCTER  63 
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TO     OUR  RMDMI. 

Muomcitr  li  p  ibluhed  *T€rj  Trtd»y,  *»«  li  oa  late  »t  the  principal 
ftailway  Btatioa  I  jokstalli  »nd  Mewiafeat*  oa  tk»t  d»j.  It  has  •  »an 
•area  throughout  tha  United  Klngd-m,  ai  wall  aa  la  tha  Brltlab 
■  oloalia  ana  Abroad.  .  . 

The  Uitor  doei  not  hold  himself  reiponiible  for  opinion!  expreieed  by 
tadl-rltaa!  eontribntort,  nor  doet  he  ne«en»rily  identify  himielf  with  their 
Tiew*. 

Qmeiticxnj  to  whioh.  an  aniwer  ii  required  mnit  be  aooompanied  by  a  Id. 
•tamp  for  reply.  When  considered  of  sufloient  interest,  the  answer  will 
probably  appear  in  the  paper. 

Mew  adrertiMmenti  for  displayed  eolnmn*  aad  alteration*  to  exutinf 
«aea  Must  raaoh  tha  publishing  o«oe  aot  later  than  tha 
■rat  poat  Tuesday  morning,  in  order  to  be  ia  time  far  the  issue  of  the 
following  Friday.   Tail  if  important.   Kate  qaoted  en  application. 

•abieription— aa.  a  year,  8s.  Sd.  half-year.  It.  td.  a  quarter,  in  sdranee, 
postage  prepaid  ia  the  United  Kingdom;  81.  a  year  to  Foreign  Ooantries, 
pottage  prepaid. 

Ill  remittance!  payable  to  the  Fublishert,  B.  Eiitill  akd  Oo.,  Lt»., 
M  M,  Maiden  Lane,  London,  W  O.    Telephone,  Mo.  MM  Gerrard. 


Current  Topics. 


The  flying  of  Hun  peace  kites  has  caused  a  good  deal 
of  speculation  as  to  the  probable  trend  of  trade  and 
industry     immediately     following  a 
Trade         declaration  of  peace.    Our  manufac- 
after  the       turers  no  doubt  agree  that  it  is  no 
War.  good   considering    post-war  trading 

relationships  until  the  enemy  has 
been  thoroughly  thrashed,  as  he  undoubtedly  will  be  in 
good  time.  Nevertheless  it  behoves  all  of  us  to  keep 
the  matter  well  in  the  forefront  especially  in  view  of 
the  fact  that  the  duration  of  the  war  is  such  an  unknown 
quantity.  It  would  be  disastrous  for  the  enemy  to 
find  us  unprepared  for  the  industrial  struggle  which 
will  indubitably  follow  hostilities. 


In  view  of  the  vital  importance  of  the  subject,  it  is 
interesting  to  note  and  consider  the  forecast  of  an 
American  contemporary  as  representing  the  viewpoint 
of  American  manufacturers  in  the  electrical  field. 
According  to  the  writer  of  the  editorial  the  amount  of 
factory  space  now  devoted  to  the  manufacture  of 
munitions  in  the  States  which  ordinarily  is  occupied 
in  the  manufacture  of  electrical  goods,,  is  to  all  prac- 
tical intents  and  purposes  negligible.  There  has  been 
no  such  necessity  over  there  to  commandeer  electrical 
manufacturing  plant  for  this  purpose.  On  the  other 
hand,  the  space  devoted  to  the  manufacture  of  elec- 
trical equipment  for  use  either  directly  or  indirectly  in 
the  manufacture  of  munitions,  is  by  no  means 
negligible. 


Numerous  munition  factories  sprang  up  like  mush- 
rooms during  191 5,  and  were  generally  electrically 
equipped.  In  the  event  of  peace,  it  is  quite  probable 
that  these  factories  will  cease  to  manufacture  munitions 
for  European  countries.  The  United  States  might 
contract  for  their  output  for  a  limited  period,  in  order 
to  replenish  its  own  Government  stocks,  but  there  is 
little  doubt  that  eventually  they  will  either  be  aban- 
doned or  devoted  instead  to  the  manufacture  of  such 
articles  as  are  in  demand  in  the  days  of  peace.  It  is 
doubtful,  if  the  market  for  the  latter  products  will  long 
continue  large  enough  to  absorb  the  entire  output  of 
so  many  factories. 


There  will  then  be  thrown  on  the  market  large  quan- 
tities of  motors,  transformers,  protective  gear,  switch- 
gear,  etc.,  that  have  been  in  service  for  a  year  or  more 
and  which  are  practically  equivalent  to  new  so  far  as 
further  service  is  concerned.      Prices  for  such  goods 


will  naturally  reach  a  very  low  ebb  and  w  ill  rule  con- 
siderably lower  than  the  market  figures  for  equivalent 
new  apparatus. 

On  the  other  hand,  should  the  market  for  peaceful 
goods  continue,  it  is  highly  probable  that  it  will  in 
large  measure  be  the  result  again  of  European 
demands,  this  time  for  •  rehabilitation.  Renewals  ol 
plant  and  apparatus  will  be  necessary  to  a  lesser  degree 
in  the  States,  but  the  natural  tendency  will  be  for 
buyers  to  wait  for  lower  prices.  Europe,  on  the  other 
hand,  cannot  wait ;  the  degree  of  destruction  has  been 
far  more  intense,  and  rehabilitation  w>ll  follow  imme- 
diately on  the  declaration  of  peace. 


Electricity  is  going  to  play  a  very  important  part  in 
the  reconstruction  of  domestic  and  industrial  Europe. 
The  loss  to  industry  of  25,000,000  able-bodied  men  will 
undoubtedly  have  its  effect  upon  manufacture.  Where 
labour  was  once  cheap,  it  will  ultimately  prove  suffi- 
ciently expensive  to  warrant  the  expenditure  of  large 
sums  on  labour-saving  machinery  of  the  most  up-to- 
date  and  efficient  type.  The  motive  power  in  practic- 
ally every  instance  will  be  electricity,  for  two  reasons 
— its  efficiency  and  the  price  of  coal. 


Furthermore,  European  electricity  supply  systems 
have  suffered  considerably  as  a  result  of  the  war. 
Zinc  and  iron  have  taken  the  place  of  copper  for  elec- 
trical conductors,  whilst  generating  plants  have  been 
worked  to  the  utmost  limits  of  their  capacity,  thus 
enormously  increasing  wear  and  tear.  In  the  opinion 
of  the  American  writer,  it  is  doubtful  if  the  indus- 
trial plants  of  the  belligerent  nations  will  be  in  a 
position  to  start  on  peaceful  manufactures  immediately 
peace  is  declared.  It  will  naturally  take  some  time  to 
disband  the  huge  armies  now  in  being,  and  afterwards 
for  the  men  to  accustom  themselves  to  industrial  life 
again.  During  this  transition  period  it  is  felt  very 
strongly  that  the  products  of  American  factories  will 
find  a  readv  market. 


This  reasoning  will  apply  more  particularly  to  elec- 
trical goods,  in  which  America  already  possesses  a 
strong  lead.  -  In  the  United  States  the  domestic  demand 
for  electrical  goods  after  the  war  it  is  felt  will  be  largely 
regulated  by  price.  So  long  as  the  factories  have  a 
volume  of  orders  in  excess  of  production  facilities,  and 
the  price  of  raw  materials  is  maintained,  no  drop  in 
prices  can  be  expected.  The  metal  market,  it  is  antici- 
pated, will  continue  high  until  after  the  middle  of  the 
present  year,  should  peace  be  declared  previously,  after 
which  prices  would  slowly  decline,  keeping  pace  with 
the  demand. 


When  prices  fall,  the  principal  demand  in  the  United 
States  will  come  from  the  central  stations  and  from 
domestic  customers.  Many  elaborate  plans  for 
improvement  and  enlargement  are  being  held  up  at  the 
present  time  pending  an  anticipated  fall  in  prices. 
Furthermore,  the  average  domestic  customer  will  look 
upon  appliances  and  house-wiring  prices  as  bargains 
when  the  price  does  begin  to  fall,  and  will  therefore- 
become  an  important  factor  in  the  domestic  market.  I 
have  quoted  this  editorial  at  some  considerable  length, 
as  I  want  readers  to  realise  that  the  States  which  have- 
so  far  managed  to  avoid  being  drawn  into  the  world 
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•conflict  will  be  a  serious  factor  to  reckon  with  when 
the  industries  of  peace  are  once  more  resumed. 


In  a  war  which  has  been  mishandled   in    so  many 
important  directions  it  is  perhaps  not  surprising  that 
the    authorities   have   made   such  a 
The  Street     hopeless  muddle  of  the  public  lighting- 
Lighting       restrictions.      When     it    was  first 
Farce.  realised  that  absence  of  light  was  an 

effective  defence  against  Zeppelin 
attack,  they  did  not  do  the  obvious  thing,  viz.,  reduce 
the  individual  c.p.  of  street  lighting  units.  Instead, 
they  sent  round  the  man  with  the  paint-pot  and  brush, 
with  instructions  to  daub  over  practically  the  whole  of 
the  outer  globes  or  lanterns,  leaving  the  actual  light 
unit  still  burning  at  full  consumption  of  gas  or  elec- 
tricity, as  the  case  might  be,  what  time  they  preached 
economy  to  the  general  public  and  requested  them  by 
posters"  and  otherwise  to  burn  less  gas,  coal  and 
electric  light. 


As  time  went  on  and  an  efficient  warning  system 
was  evolved,  the  need  for  such  absolute  darkening 
became  less  and  less  insistent.  Both  gas  and  electricity 
can  now  be  controlled  from  central  points,  and  it  is  a 
matter  of  minutes,  or  even  seconds,  to  extinguish  every 
public  lamp  in  a  given  district.  Nevertheless  our 
bungling  rulers  still  prefer  to  run  up  a  huge  casualty 
list  week  by  week  rather  than  adopt  the  commonsense 
policy  of  fully  lighting-  the  streets  of  cities  and  towns 
and  turning  off  such  lights  immediately  on  receipt  of  an 
air-raid  warning. 

Perhaps  the  most  telling  evidence  against  the  authori- 
ties responsible  for  this  street  lighting  farce  is  that  of 
Mr.  Leon  Gaster,  in  his  recent  paper  before  the 
Illuminating  Engineering  Society.  Dealing  with  the 
present  anomalies  in  street  lighting-,  Mr.  Gaster,  who 
is  probablv  one  of  the  highest  authorities  in  the 
kingdom  on  the  science  of  illumination,  public  or 
private,  stated  that  when  the  diminution  of  lighting 
was  first  undertaken  the  society  offered  their  services 
to  the  Government  with  a  view  to  assisting  by  expert 
advice. 


The  otter  was  refused,  and,  after  two  years,  we  are 
in  a  position  to  judge  the  Department  responsible  by 
results.  Could  anything  be  more  Gilbertian  than  the 
present  gloom  which  passes  for  war-time  street  lighting 
in  most  of  our  populous  centres,  and  is  already  respon- 
sible for  a  far  larger  number  of  casualties  than  any 
Zeppelin  raid? 


Prof.  H.  E.  Armstrong's  recent  address  at  Notting- 
ham on  the  subject  of  the  economical  use  of  our  coal 
supplies  by  means  of  a  Central  Fuel 
Electrical      and  Power  Board  opens  up  a  most 
Engineers      important     subject     to  engineers 
and  Coal      generally,    and  electrical  engineers 
Supply.  particularly. 


Win  ,  asks  Prof.  Armstrong,  is  there  no  organised 
connection  between  coal,  commerce,  gas  and  electricity? 
\\  hy  was  not  smokeless  fuel  used  in  our  great  cities? 

Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  interested  iu  using  coal  with  economy  and  efficiency.  B™' 
two.  Ulurtratcd.  1».  Id.  net  post,  free  from  ELEOTfWiTT  Office. 


These  are  questions  the  public  should  ask  their 
prospective  Parliamentary  candidates  at  election  times. 
Well,. if  the  public  were  all  engineers,  no  doubt  it  would 
be  a  natural  sort  of  question  to  put ;  nevertheless,  it  is 
the  duty,  and  no  less  the  privilege,  of  our  engineering 
institutions,  as  representing  the  engineering  indus- 
tries, to  keep  the  possibilities  of  the  situation  before 
our  legislators,  in  season  and  out  of  season  if,  need  be. 

Meanwhile,  each  of  us  in  a  small  way  can  "do  our 
bit  "  by  ourselves  realising  and  visualising  what  a  vast 
difference  it  would  make  to  rid  our  manufacturing 
centres  of  so  much  misplaced  matter  as  the  grime  and 
soot  of  countless  chimneys,  both  domestic  and  factory, 
represents. 


The  vast  saving  of  coal  traffic  on  our  railways,  to  say 
nothing-  of  the  subsequent  cartage  from  railway  depot 
to  consumer,  -would'  alone  represent  a  vast  saving  of 
loco,  coal  and  cartage  costs. 


In  olden  days  it  was  the  export  of  our  wool  clips 
which  largely  paid  the  costs  of  our  wars  ;  to-day  our 
coal  export  is  the  staple  article  by  which  we!,  as  a 
nation,  can  pay  for  our  imports  of  war  material  and 
maintain  our  credit  abroad.  To  waste  our  coal  is 
therefore  a  national  affair  in  every  sense  of  the  word. 


A  coal  cart  lumbering  along  the  road,  or  a  train  of 
coal  trucks  jogging  along  at  15  or  20  miles  per  hour, 
is  one  way  of  transmitting  potential  energy,  and  the 
high-tension  cable  transmitting  potential  energy  at  the 
speed  of  light  itself  is  the  other  Way  of  doing  it 

Elektron. 


ROTARY  CONVERTERS. 

Coincident  with  the  growth  of  large  central  power 
stations  and  the  development  of  A.C.  power  generation 
and  distribution  at  high  voltage,  there  is,  and  will 
continue  to  be,  a  demand  for  D.C.  supply,  especially 
in  connection  with  electric  traction,  lifts,  elevators, 
cranes,  machine  tools,  printing  presses,  battery  charging, 
electro-chemical  work,  etc.,  as  well  as  for  extensions 
to  existing  D.C.  supply  systems.  In  all  such  cases  it 
is  necessary  to  employ  converting  machinery  of  the 
highest  efficiency  and  reliability.  The  British  Thomson- 
Houston  Co.,  Ltd.,  have  made  a  special  study  of  the 
subject  of  modern  Rotary  Converters,  and,  as  a  result, 
are  now  in  a  position  to  supply  machines  of  this  type 
for  every  conceivable  purpose,  embodying  all  the 
latest  and  most  approved  characteristics  and  enabling 
the  utmost  overall  efficiency  to  be  obtained.  In  this 
connection  the  Company  have  just  issued  a  new  de- 
scriptive pamphlet  on  the  subject,  well  illustrated, 
and  replete  with  technical  details  of  vital  interest  to 
all  users  of  Rotaries.  There  are  some  34  pages  of 
matter,  every  one  of  which  counts,  and,  although 
the  pamphlet  is  not  intended  for  general  circulation, 
we  understand  that  the  B.T.-H.  Co.  will  be  pleased 
to  issue  copies  to  bona-fide  engineers  to  whom  the 
subject  is  of  special  interest.  As  an  example  of  the 
original  nature  of  the  Company's  work  in  this  particular 
field,  we  would  refer  readers  to  the  section  dealing 
,  with  Variation  in  Voltage  Ratio,  which  embodies  the 
?  results  of  considerable  research  work  and  a  number 
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THE 

MOTOR 

Patents  applied  for. 

A  practical  totally 
enclosed  motor 
which  can  be  run 
at  high  speeds  and 
which  is  moderate 
.  in  size  and  price. 


IT  is  no  longer  necessary  to 
employ  makeshifts  such  as 
pipe-ventilated  motors,  and  comes 
as  a  boon  to  Engineers  in  Ammu- 
nition Factories,  Chemical  Works, 
'  "0  Collieries,  Foundries,  Flour  Mills, 
Bleach  Works,  Steel  Works, 
Woodworking,  Breweries,  for  Out- 
door Use,  in  fact  anywhere 
where  it  is  necessary  for  motors 
to  be  placed  in  an  explosive, 
dust-laden,    or    wet  atmosphere. 
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All  the  good 
qualities  of  the 
metal  filament 
lamp— simplic- 
ity—reliability 
—  economy  — 
adaptability. 
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BRITISH 
MADE  IN 
RUGBY, 
ENGLAND. 


Mazda  Half  Watt  Type  Lamps 
ensure  arc  light  effect  without 
arc  lamp  troubles  and  with  in- 
creased economy. 

We  not  only  make  the  Lamps,  but  the  best 
fittings  for  use  with  them.  Lighting 
advice  free. 

The  British    Thomson- Houston  Co.,  Ltd., 

Mazda  Home,  77,  Upper  Thames  Street,  London,  E.C. 

Branches :— Manchester,  Birmingham,  Leeds,  Sheffield,  Newcastle 
Middlesbrough,  Glasgow,  Swansea,  CardiS  &  Dnblin. 


HALF-WATT 
TYPE 

ELECTRIC  LAMPS. 

ENSURE  THE  MASTER  LIGHT. 
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of  representative  curves.  Four  principal  methods  of 
obtaining  a  variable  D.C.  voltage  with  constant  A.C. 
voltage  and  vice  versa,  are  described  in  this  section. 
These  four  methods  are  :  (1)  Reactance  Control,  effected 
by  the  introduction  of  reactance  in  the  transformer 
supplying  the  rotary  converter,  or  by  means  of  a  separate 
external  reactance.  (2)  Booster  Control ;  by  inserting 
an  A.C.  Booster  between  the  slip  iings  and  armature 
of  the  converter.  (3)  Induction  Regulator  Control, 
by  inserting  an  induction  regulator  between  the  trans- 
former and  the  rotary  slip  rings.  (4)  Split  Pole  Con- 
trol, two  methods,  employing,  respectively,  a  three-part 
pole  and  a  two-part  pole.  The  former  has  not  been 
used  to  any  extent  on  account  oft  certain  disadvantages 
inherent  in  the  design.  The  latter  method  was  patented 
by  the  B.T.-H.  Co.  to  overcome  the  difficulties  of  the 
three-part  pole.  The  main  poles  of  the  rotary  are 
divided  into  two  portions,  the  regulating  pole  and 
the  main  pole  proper,  as  shown  in  Fig.  1.    The  main 


Fig.  3. 


poles  .ire  excited  similarly  to  those  of  the  ordinary 
converter,  whereas  the  regulating  poles  ai"e  arranged 
so  that  they  can  be  excited  either  in  the  same  direction 
as  the  main  poles  or  in  the  opposite  direction.  The 
D.C.  voltage  between  the  positive  and  negative  brushes 
is  proportional  to  the  algebraic  sum  of  the  flux  pro- 
duced by  the  regulating  pole  and  that  of  the  main  pole. 
The  A.C.  voltage  between  the  slip  rings  is  not  pro- 
portional to  the  algebraic  sum  of  the  fluxes,  because 
they  are  placed  at  nearly  90  electrical  degrees,  but  it 
is  equal  to  the  vector  sum  of  the  A.C.  /E.M.F.'s  produced 
by  the  two  fluxes.  As  regards  the  constructional 
features  of  B.T.-H.  Rotary  Converters,  space  does 
not  permit  of  a  detailed  description.    We  will  therefore 


confine  our  remarks  to  one  or  two  of  the  special  details 
incorporated  in  the  design.  Fig.  2  illustrates  the  method 
of  connecting  the  leads  to  the  main  field  coils,  and  is 
self-explanatory.  Fig.  3  shows  a  commutating  pole 
and  spool,  which  is  of  special  and  liberal  design  to 
ensure  the  greatest  stability  of  commutating  conditions. 
This  is  an  important  feature  of  B.  T.-H.  Rotafies, 
inasmuch  as  the  addition  of  incorrectly  designed  com- 
mutating poles  may  have  an  adverse  effect  upon  the 
general  operation.  The  speed  of  a  rotary  converter 
running  in  parallel  with  A.C.  generators  is  fixed  by 
the  frequency  of  the  latter.  If,  however,  a  converter 
becomes  disconnected  from  the  A.C.  side  and  still 
remains  connected  to  machines  generating  cn  the  D.C. 
bus  bars,  its  speed  will  depend  upon  the  field 
excitation  (if  the  rotary  be  running  A.C.  to  D.C.) 
or  on  the  field  excitation  and  power  factor  of 
the  A.C.  load  left  on  the  rotary  (if  running  inver- 
ted) .  In  order  to  render  undue  increase  of  speed  im- 
possible all  B.T.-H.  machines  are  equipped  with 
the  speed  limit   device  illustrated  in  Fig.  4.  These 


Fig.  4. 


operate  by  centrifugal  force  and.  close  the  contacts 
of  the  shunt  trip  coil  on  the  D.C.  circuit*  breaker  in 
the  event  of  the  speed  inci'ease  of  15  per  cent,  of  normal 
being  exceeded.  In  these  notes  we  have  only  touched 
lightly  upon  the  many  striking  and  original  points 
discussed  in  the  pamphlet,  and  we  strongly  commend 
it  to  the.  notice  of  all  engineers  in  charge'of  plant  where 
rotary  converters  form  part  of  the  equipment. 


TRADE  CALENDARS,  ETC. 


The  notebook  issued  by  the  Langdon-Davies  Motor 
Co.,  of  no,  Cannon  Street,  London,  E.C.isnot  a  diary 
but  just  a  neat  pocket  book  for  making  mems,  notes, 
etc.,  and  in  addition  it  contains  quite  a  lot  of  useful 
technical  tables  and  data  on  the  subject  of  motors, 
belting,  pulleys,  horse-power,  etc. 

The  Victa  Electrical  Co.,  of  60,  Queen's  Road,  Batter- 
sea,  S.W.,  who  are  specialists  in  Electricity  Meters,  are 
sending  out  a  neat  monthly  calendar  of  their  standard 
type,  accompanied  by  a  pamphlet  concerning  Revenue, 
which  will  appeal  to  all  Central  Station  Engineers. 
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SOME    ASPECTS    OF   LORD    KELVIN'S  LIFE 
AND  WORK.* 


By  Dr.  Alexander  Russell,  Vice-President. 

{Continued  from  page  737.) 
10.  Vortices. 
The  motion  of  a  whirlpool  or  a  whirlwind  is  an  example 
of  a  simple  vortical  column  with  two  ends.  A  smoke 
ring  is  an  example  of  a  circular  vortex  closed  on  itself. 
The  analogy  between  the  motion  of  vortex  rings  in  a 
liquid  or  gas  and  the  magnetic  forces  due  to  an  electric 
current  flowing  in  a  ring  or  to  the  magnetic  forces 
due  to  a  small  magnet  was  perceived  by  Thomson  as 
early  as  1850.  But  it  was  hot  until  Helmholtz  published 
in  1858  his  classical  paper  on  the  dynamical  laws  of 
vortex  motion  that  Thomson  fully  appreciated  this 
analogy.  Mathematically  speaking,  the  problem 
of  finding  the  velocity  at  any  point  of  an  incompressible 
fluid  near  a  vortex  filament  is  the  same  as  that  of  finding 
the  magnetic  force  near  a  filament  carrying  an  electric 
current.  The  strength  m  of  the  vortex  corresponds 
to  the  strength  i  of  the  current,  and  the  fluid  velocity- 
corresponds  to  the  magnetic  force.  If  r  be  the  radius 
of  the  cross-section  of  a  vortex  ring  and  to  be  the  angular 
velocity  of  points  on  the  ring  round  the  circular  axis, 
the  strength  m  of  the  vortex  is  it  r2  w.  In  the  electrical 
problem  the  magnetic  force  tangential  to  the  ring 
is  21 /r,  and  in  the  hydrodynamical  problem  the  corre- 
sponding velocity  is  w  r.  Hence  to  convert  the  formulas 
for  the  magnetic  force  at  a  point  with  the  corresponding 
formula;  for  the  'fluid  velocity  at  that  point  we  must 
multiply  by  w  rl  1(2  i),  that  is,  by  m/(2  tt  i). 

The  ultimate  nature  of  matter  was  a  problem  which 
strongly  attracted  Thomson,  and  he  made  many  specula- 
tions concerning  it.  In  his  class  he  taught  the  atomic 
theory  of  gases,  but  he  regarded  the  infinitely  rigid 
atom  of  Lucretius  as  a  monstrous  and  totally  untenable 
assumption.  Stokes's  theory  explaining  the  phenomena 
of  spectrum  analysis  requires  that  the  ultimate  mole- 
cules which  form  a  body  must  have  one  or  more  periods 
of  vibration.  To  assume  such  a  property  in  the  Lucretian 
atom  is  to  give  it  that  very  flexibility  and  elasticity 
which  it  is  -supposed  to  explain.  Now  vortices  once 
started  in  a  perfect  fluid  will  exist  for  ever.  They  have 
perfectly  definite  periods  of  vibration,  and  their  period 
is  the  same  now  as  when  they  were  created.  May  not 
the  constitution  of  matter  be  explained  by  a  vortex 
atom  theory  ?  One  of  his  suggestions  -was  that 
the  sodium  atom  might  consist  of  two  vortex  atoms 
looped  together  like  links  in  a  chain.  Ultimately, 
however,  the  theory  became  so  complex  that  he  was 
reluctantly  compelled  to  abandon  it. 

11.  The  Diffusion  of  Heat. 
In  the  session  1881-82,  Sir  William  Thomson  lectured 
to  his  senior  mathematical  class  on  the  theory  of  the 
conduction  of  heat.     He  discussed  Fourier's  theorem, 
the  equations  to  the  flow  of  heat,  the  method  of  images , 
the  propagation  of  summer  heat  downwards  into  the 
earth,  and  the  diffusion  of  heat. 
12.  The  Cooling  Effect  Produced  by  a  Covering. 
In  March,  1884,  Thomson  read  a  paper  to  the  Royaj 
Society  of  Edinburgh  entitled  "  On  the  Efficiency  of 

*  An  abstract  of  the  Eighth  Kelvin  Lecture,  delivered 
November  9th,  1916.  before  the  Inst.  E.E. 


Clothing  for  Maintaining  Temperature."  Only  the 
title  was  published,  but  a  letter  from  J.  T.  Bottomley 
printed  in  the  Electrician  for  April  19,  1884,  tells  us 
the  main  points  of  the  paper.  Thomson  showed  that 
if  a  body  be  below  a  certain  size  the  effect  of  clothing 
may  be  to  cool  it.  In  particular  he  stated  that  for  a 
globular  body  if  the  radius  be  less  than  2  k  Ic,  where  k 
is  the  conductivitv  of  the  covering  medium  and  e  the 
emissivity,  the  temperature  will  be  diminished  by 
increasing  the  thicknesss  of  the  covering  until  it  equals 
2  kfe.  It  will  then  be  increased  for  greater  thicknesses 
of  the  covering.  Thomson  knew  the  experimental 
result.  He  also  knew  that  Fourier's  assumption  that 
e  is  constant  is  not  legitimate.  He  therefore  doubtless 
intended  to  rewrite  the  paper.  A  more  accurate  solution 
giving  the  same  general  result  has  been  published  by 
the  author  in  the  Journal  I.E.E.,  1911,  vol.  47,  p.  744. 

13.  Age  of  the  Earth  and  Sun. 
The  age  of  the  earth  and  the  age  of  the  sun  were 
two  problems  to  which  Thomson  devoted  his  best 
energies.  It  was  undoubtedly  a  labour  of  love  on  his 
part.  The  "  age  of  the  earth  "  problem  he  had  studied 
when  a  boy.  He  saw  that  the  solutions  given  by  Fourier 
would  enable  him  to  make  an  estimate  provided  that 
the  average  thermal  diffusivity  of  the  earth's  crust 
were  known.  He  and  P.  G.  Tait  carried  out  researches 
at  Craigleith  quarries  near  Edinburgh.  From  these 
data  he  made  a  rough  estimate  -that  it  was  about  a 
hundred  million  years  since 'the  surface  of  the  earth 
was  molten.  The  discovery,  however,  that  a  small 
mass  of  radium  can  emit  spontaneously  an  enormous 
quantity  of  heat  has  made  it  probable  that  his  con- 
clusion will  have  to  be  modified.  It  is  possible  also 
that  a  more  accurate  knowledge  of  the  value  of  the 
diffusivity  of  the  materials  forming  the  earth,  and 
especially  of  how  the  value  of  this  diffusivity  varies 
with  the"  temperature,  may  appreciably  alter  the  figure 
found  by  his  method.  The  author  remembers  how 
in  the  session  of  1881-82  Thomson  discussed  this  point 
at  length  and  quoted  results  obtained  by  several  ex- 
perimenters. 

(To  be  continued.) 


Sheffield-— Interesting  particulars   are  published 
with  regard  to  the  new  electricity  generating  station 
which  has  been  decided  upon  by  the  Sheffield  City  Coun- 
cil. Aid.  Styring,  who  has  charge  of  the  Parliamentary 
Bill,  states  that  the  total  cost  of  the  whole  scheme  will 
be  over  £1,500,000,  but  at  present  only  one  section  will 
be  proceeded  with,  which  will  cost  about  £500,000. 
The  need  for  a  new  station  is  shown  by  the  fact  that 
while  the  customers  now  connected  and  applying  for 
power  represent  a  total  of  I35>699  kilowatts,  the  maxi- 
mum load  at  present  is  64,728  kilowatts.    The  demand 
for  power  is  very  great,  and  partly  because  of  the 
increasing  adoption  of  electricity  for  steel-meking  it  is 
probable  that  the  demand  will  increase.    There  are 
now  20  furnaces  connected,  and  there  are  in  addition 
16   waiting   to   be   connected.    The  steel-producing 
capacity  of  the  total  number  when  connected  will  be 
100,000  tons  per  annum.    Electric  smelting  is  now  an 
established  process  in  Sheffield,  and  if  the  city  is  to 
maintain  its  position  as  a  steel-producing  centre  it  is 
necessary  to  have  an  abundant  supply  of  current. 
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Correspondence. 

City  &  Guilds  Examinations. 
To  the  Editors  of  Electricity. 

Dear  Sirs, — We  noticed  that  you  commented  on  the 
above  at  some  length  in  your  issue  of  December  2and,  and 
we  read  your  remarks  with  interest. 

We  had  already  formed  our  own  impressions  with  regard 
to  certain  matters  in  the  Report,  and  they  are  as  follows  : — 

It  should  be  the  duty  of  every  principal,  head  of  depart- 
ment, and  teacher  at  our  technical  institutions  to  "  read, 
mark,  learn,  etc.,""  the  Annual  Report  relating  to  the 
above,  and  recently  published  ;  but  we  wonder  how  many 
will  do  so. 

On  more  than  one  occasion  you  have  allowed  us  to 
comment  on  the  bad  treatment  which  "  Electric-Wire  - 
men's  Work  "  (now  re-named  "  Electrical-Installation 
Work  ")  receives  at  the  hands  of  those  in  authority  at 
technical  institutes.  Now  this  is  the  fundamental  electri- 
cal-engineering subject — it  appeals  to  all  sorts  of  people 
besides  wiremen,  and  should  therefore  be.  taught  at  more 
centres  than  the  other  electrical  subjects,  and  have  a 
preponderance  of  students. 

From  the  Report  we  gather  the  following  facts  : — 

(a)  That  in  session  1 915-16  "  Electric- Wiremen's  Work  " 
was  taught  at  only  48  centres,  as  against  108  centres  for 
"  Electrical  Engineering,"  a  ratio  of  44 1  per  cent.  In 
t  914-15  the  ratio  was  48  J  per  cent. 

These  figures  clearly  show  that  the  fundamental  subject 
("  Electrical-Installation  Work  " — to  give  it  its  new  name) 
is  grossly  neglected.  In  a  word,  our  technical  institutes 
give  twice  as  much  attention  to  the  training  of  officers  as 
to  the  training  of  men  for  the  Electrical  Army  ;  even 
though  the  cost  of  equipment  in  the  latter  case  is  far  less. 
We  might  also  infer  that,  when  there  is  any  cutting-down 
to  be  done,  it  is  the  fundamental  subject  which  suffers. 

(b)  The  percentages  Of  those  "  in  attendance  "  at  the 
classes  who  got  as  far  as  sitting  for  examination  were  as 
follows  : — 

1 91 6.  1915. 

Electric-Wiremen's  Work  ..     15%  23% 

Electrical  Engineering     .  .        .  .     28%      31 1% 

Thus,  on  the  average,  we  have  70  per  cent,  of  the  electrical 
engineering  students  failing  to  come  up  to  the  examination 
scratch,  and  no  less  than  80  per  cent,  of  the  "  wiring  " 
students  failing  likewise.  The  construction  we  put  on  the 
70  per  cent,  is  that,  in  spite  of  the  attraction  of  well- 
equipped  laboratories,  the  subject  is  too  far  over  the 
heads  of  the  majority.  In  the  case  of  the  80  per  cent., 
we  should  say  the  result  was  due  to  inadequate  equipment 
and  tuition  simply. 

(c)  The  percentages  of  those  who  passed  to  those  who 
sat  at  the  two  sets  of  examinations  are  as  follows  : — • 

1916.  1915. 

Electric-Wiremen's  Work  ..    51%  50% 

Electrical  Engineering     .  .        .  .    37%  46^% 
These  figures  show  that,  in  spite  of  the  miserable"  equip- 
ient  and  poorly  paid  teaching  vouchsafed  to  the  so- 
called  "  Wiring  Classes,"  the  examinational  results  therein 
are  decidedly  better  than  those  of  the  other  classes.  It 
is,  then,  surely  worth  while  giving  more  attention  to  these 
lasses.    May  we  not  infer  also  from  the  above  figures 
hat  many  students  who  are  at  present  pitchforked  direct 
'nto  the  electrical  engineering  course  would  do  better 
'f  they  had  a  preliminary  grounding  in  "  Electrical-Installa- 
ion  Work  "  ? 

Very  few  people,  we  suppose,  are  aware  that  students 
n  a  Grade  II.  or  Final  Class,  who  find  the  examination 
aper  beyond  them,  can  take  the  Grade  I.  paper,  and 
btain  the  same  certificate  that  they  got  when  in  the 
ower  class  ! 


This  sort  of  thing  reflects  strongly  on  the  quality  of  tin; 
tuition,  and  depreciates  the  value  of  the  tabulated  results 
in  the  Official  Report. 

The  excellent  work  being  done  by  Mr.  G.  Bowron  in  the 
Electrical  Workshops  at  Queen  Mary's  Convalescent 
Auxiliary  Hospital,  at  Roehampton,  London,  has  attracted 
much  favourable  attention,  and  has  been  regarded  as 
a  novelty ;  yet  it  is  exactly  the  sort  of  work  that  should 
have  been  the  regular  thing  in  "  Wiring  Classes  "  for  years 
past. — Yours  faithfully, 

A.  P.  Lundberg  &  Sons. 


Reviews  of  Books*  Sc.  . 

[Books  noticed  in  this  column  vjill  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

The  Meaning  of  War  and  the  Basis  for  Permanent 
Peace.  By  J.  W.  Johnson.  35  pp.  (Kantner  Press, 
New  York). — The  author  of  this  pamphlet  outlines  the 
fundamental  moral  causes  of  war  and  lays  down  the  broad 
essentials  which  every  thinking  man  must  agree  are  the 
only  possible  foundation  to  permanent  international 
peace.  How  long  it  will  be  ere  the  nations  of  the  world 
learn  their  lesson,  and  having  learned  it,  establish  a  sort 
of  international  police  system  to  replace  war  by  the  just 
decisions  of  international  tribunals — how  long  it  will  be 
ere  this  obvious  end  will  be  attained,  we  cannot  say.  The 
time  can  never  come  too  soon,  and  we  trust  this  little 
work  may  do  its  share  in  the  great  cause. 


The  New  Hazell  Annual  and  Almanack  (Henry 
Frowde  :  Hodder  and  Stoughton,  3s.  6d.  net). — Our  old 
and  valued  friend,  "  Hazell's  Annual,"  is  now  appearing 
under  the  joint  proprietorship  of  the  Oxford  University 
Press  and  Messrs.  Hodder  and  Stoughton,  and  has  been 
given  an  entirely  new  setting,  as  well  as  almost  doubled 
in  size.  The  new  features  are  almost  too  numerous  to 
mention,  but  the  calendar  and  almanack  matter,  occupying 
the  first  52  pages,  embody  the  results  of  the  most  recent 
astronomical  research  of  the  day.  The  space  devoted  to~ 
the  Army  and  Navy — the  history  of  the  war,  illustrated  by 
eight  pages  of  excellent  maps — the  subsidiary  articles  on 
matters  arising  out  of  the  war- — would  in  themselves  form 
a  valuable  book.  The  Recommendations  of  the  Allies' 
Economic  Conference  at  Paris  are  given  in  full,  and  much 
other  information  pertaining  to  trade  after  the  war.  The 
Aviation  article,  of  over  16  pages,  contains  a  full  record. 
The  sections  on  the  British  Dominions  and  Colonies  and 
on  Foreign  Countries  have  been  entirely  re-written,  and 
embody  full  statistical  information.  From  our  own 
standpoint  the  chapter  on  Electrical  Progress  in  191 6  gives 
us  a  slight  idea  of  the  enormous  part  taken  by  electricity 
in  the  world-war,  and  how  much  the  nation  is  indebted  to 
the  electrical  profession  for  services  most  enthustiastically 
rendered. 


ANOTHER  RECIPE  FOR  "  COLD  LIGHT.  '' 


It  is  now  several  years  since  we  first  showed  that  Ml 
Dussaud's  "  cold  "  light  was  nothing  of  the  sort.  The  cold- 
light  machine  which  we  inspected  at  that  date  consisted  of 
a  series  of  small  metal  filament  lamps  mounted  on  a  disc 
capable  of  rotation.  As  the  disc  revolved,  a  contact- 
maker  made  connection  to  each  lamp  in  turn,  so  that  each 
filament  was  momentarily  raised  to  extreme  incandescence 
(the  lamps  being  considerably  "  over-run  ").  Naturally 
each  lamp  was  lighted  when  it  reached  the  same  pre- 
determined position  from  which  one  obtained  the  semblance 
and,  indeed,  the  effect  of  a  brilliant  cold  light.  Yet  the 
light  was  really  produced  with  more  than  usual  heat,  the 
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lamps  being  "  over-run."  What  M.  Dussaud  did  was  to 
separate  the  light  and  heat  and  dissipate  the  latter  effectively 
During  the  short  time  each  filament  was  in  service,  its 
heat  could  not  penetrate  appreciably  through  the  lamp 
bulb,  but  it  did  so  whilst  the  lamp  was  "  resting."  During 
this  time,  and  aided  by  its  rapid  passage  through  the  air, 
the  lamp  cooled  down  before  again  reaching  the  working 
position.  ;         .  , 

So  long  as  one  realises  that  one  is  not  dealing  with 
truly  cold  light,  but  only  with  mechanically  separated 
light  and  heat,  the  latter  has  distinctly  useful  applications, 
and  it  is  therefore  worth  calling  attention  to  the  latest 
method  of  separation,  which  consists  in  dividing  the  optical 
system  (used  to  project  the  light)  into  two  parts,  between 
which  an  air  circulation  is  established— either  automatically 
or  by  artificial  means.  The  lamp  used  may  be  run  at 
normal  voltage  or  over-run,  according  to  circumstances: 
in  either  case  the  second  half  of  the  optical  system  receives 
practically  cold  light,  and  can  be  brought  as  close  as  desired 
to  even  the  most  delicate  objects  without  fear  of  injuring 
them  by  heat.  Objects  thus  illuminated  can  be  shown  on 
a  screen  in  their  natural  colours,  relief,  and  movements. 


Various  Items. 


Meetings— The  12th  annual  meeting  of  the  Bir- 
mingham and  District  Electric  Club  will  be  held  at 
the  Swan  Hotel,  New  Street,  on  Saturday,  Jan.  13th, 

at  7  p.m.  The  half-yearly  meeting  and  informal 

discussion  of  the  Association  of  Supervising  Electricians 
will  be  held  at  the  St.  Bride's  Institute,  Bride's  Lane, 

Eudgate  Circus,  E.C,  on  January  16th,  at  7.15  p.m.  

The  Illuminating  Engineering  Society  will  meet  at  the 
Royal  Society  of  Arts,  John  Street,  Adelphi,  London, 
at  5  p.m.  on  Tuesday,  the  16th  inst.,  when  a  discussion 
on  "  The  Lumen  as  a  Measure  of  Illuminating  Power  " 
will  be  opened  by  Professor  J.  T.  Morris. 

Wedding-— Jan.  9th,  at  Cootehill,  County  Cavan, 
]  J.  Woods  (Resident  Engineer  and  Manager  of  the 
Clones  Electric  Light  and  Power  Co.,  Ltd.)  Liseggerton 
Terrace,  Clones,  Co.  Monaghan,  to  Kathleen  M'Cutcheon, 
Market' Street,  Cootehill. 

Oban-— Mr,  D.  McLennan  who  for  the  past  six 
years  has  occupied  the  position  of  Burgh  Electrical 
Engineer  at  Oban  to  the  complete  satisfaction  of  the 
Council  has  left  to  take  up  an  important  appointment 
in  London.  Prior  to  his  departure  he  was  the  recipient 
of  a  handsome  presentation  from  Provost  Black  as 
well  as  the  members  and  officials  of  the  Council  as  a 
mark  of  their  esteem  and  goodwill. 

Electricity  V.  Coal.— Mr.  J.  H.  Clothier,  St.  Annes' 
Electrical  Engineer,  states  there  was  a  particularly  large 
demand  for  electric  radiators  last  month.  Householders 
are  turning  to  electric  fires  in  preference  to  coal  fires. 
"  In  spite  of  reduced  consumption  on  lighting  supplies," 
Mr.  Clothier  states,  "  the  load  upon  the  station  during 
the  past  fortnight  has  been  exceptionally  heavy,  prin- 
cipally due  to  radiators  ;  the  load  has  constituted  a 
record  in  the  way  of  maximum,  practically  the  whole 
•of  the  plant  has  been  in  operation,  and  the  spare  plant 
reduced  to  a  minimum." 


Personal— Mr.  W.  Rat  cliff  e  Small,  formerly  of 
the  Armorduct  Manufacturing  Company,  Ltd.,  6, 
Farringdon  Avenue,  London,  EX.,  announces  that,  for 
the  present,  his  address  is  159,  Westminster  Bridge 
Road,  London,  S.E.    Telephone  No.  :  Hop  4703. 

Burnley-— The  Tramways  Committee  have  agreed 
upon  the  following  new  scale  :  Drivers,  extra,  per 
hour  6|d.  ;  regular,  per  hour  7d.  (1st  year),  y^d.  (2nd 
year),  jjd.  (3rd  year),  8d.  (4th  year),  maximum  8d.  ; 
Conductors,  extra,-  per  hour  5fd.,  regular,  per  hour  6d. 
(1st  year),  6Jd.  (2nd  -year),  6|d.  (3rd  year),  7d.  (4th 
year),  maximum  yd.  ;  fitters'  labourers,  7d.  per  hour  ; 
commutator  and  controller  cleaners,  6§d.  per  hour. 
For  work  on  Christmas  Day,  Good  Friday  and  Sundays, 
time-and-a-half  to  be  reckoned. 

The  Woodhouse  Clutch-— Further  to  our  descrip- 
tion of  this  clutch  in  the  issue  for  November  19th,  it 
will  doubtless  interest  readers  to  learn  that  the  clutch 
can  also  be  used  on  tramcars  as  an  automatic  brake 
becoming  operative  in  case  of  excess  speed.  The  modus 
operandi  in  this  application  will  be  obvious  from  our 
previous  notes  on  the  construction  and  working  of  the 
clutch.  It  may  be  urged  that  it  is  dangerous  policy 
to  limit  definitely  the  highest  speed  of  a  tramcar— m 
other  words,  the  vehicle  should  be  permitted  to  develop 
the  maximum  speed  of  which  its  motors  are  capable, 
in  case  of  emergency.  This  important  practical  point 
has  received  consideration,  and  in  the  Woodhouse  clutch 
adapted  for  use  as  an  automatic,  speed-limiting  brake, 
provision  is  made  to  incorporate  a  time  element  which 
allows  speeds  above  the  normal  limit  to  be  developed 
temporarily  in  order  to  avoid  collision  or  other  accident. 


1st  London  Engineer  Volunteers.— Orders  for  the  week, 
by  Lieut.-Col.  C.  B.  Clay,  V.D.,  Commanding.— Officer  for  the 

week  :  Platoon  Commander  W.  J.  A.  Watkins  Appointments: 

Sergts.  Ullman  and  Gantzen  to  be  Platoon  Sergeants  ;  Sergt. 
P  F  Allan  and  Corpl.  Fyfe  to  be  Section  Commanders  ;  Sappers 
G.  J.  D.  Scote,  Gillespv  to  be  Corporals  (all  in  No.  3  Co.).  Dated 
January  6,  1917.— Monday,  January  15  :  Technical  for  Platoon 
No.  9  at  Regency  Street ;  Squad  and  Platoon  Drill  Platoon 
No.  10  :  Signalling  class  ;  Recruits  drill,  6.25—8.  Tuesday  ; 
School  of  Arms,  6—7;  Lecture,  7.15,  "  Company  drill,  by 
Co  Cdr.  Fleming.  Wednesday  :  Instructional  class,  b.lo  ; 
Platoon  drill,  Platoon  No.  1.  Thursday:  Platoon  drill.  Platoon 
No.  7;  Ambulance  class  by  M.O.,  6.30.  Friday  :  Technical 
for  platoon  No.  10,  Regency  Street;  Squad  and  platoon  drill 
No.  9  ;  Signalling  class  ;  Recruits'  drill,  6-25—8.25.  Saturday  ; 
Commanding  Officer's  parade,  2.45.  Uniforms  for  drill  in 
Battersea  Park.  Sunday:  Entrenching  at  Otford.  Other 
orders  as  usual. 


Field  Telephones  for  Armt  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
\  practical  book  for  all  who  are  interested  in  the  use  of  FieM  Tele- 
phones. 153  pp.,  70  illustrations.  2s.  9d.  post  free  from  Electricit  i 
umee. 


THE 

WESTOOL  ELECTRIC 
BLOWER 

Invaluable  for  cleaning 
electrical  and  other 
machinery  in  Electric 
Generating  and  Sub- 
stations, Textile,  Flour, 
Paper  and  Saw  Mills, 
Collieries  and  General 
Engineering  Shops. 

Westminster  Gool  an©  Electric  Co., 

Suffolk  House,  Laurence  Pountney  Hill.  Cannon  Street. 
London,  E.C.  Tel.  Address  :  Westolelco,  Cannon,  London. 


Weight  151b»  Gives  12in. 
water  pressureliin.  orifice 
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HYDRO-ELECTRIC  PLANT  AT  HEBDEN  BRIDGE. 

There  are  not  many  places  in  the  United  Kingdom 
where  a  high-fall  hydro-electric  power  transmission 
plant  is  possible,  and  it  will  come  as  a  surprise  to  many 
that  such  a  plant  has  lately  been  installed  m  the  very 
•centre  of  one  of  our  largest  English  manufacturing 
districts  namely,  at  Hebden  Bridge. 

The  Plan?  his  been  installed  by  Messrs.  Mitchell 
Rros  of  Old  Town  Mills,  where  the  natural  conditions 
fnabled  them  to  obtain  a  fall  of  about  5oo  feet  from 
a  reservoir  above  the  mill;  the  power-house  being 
situated  about  half  a  mile  from  the  mill,  and  the  total 
length  of  the  pipe-line  about  three-quarters  of  a  mile 

The  power  station  has  been  erected  on  the  banks  of 
Hibbot  Clough,  near  to  Kittling  Bridge. 

The  conditions  which  the  contractors  had  to  over- 
come were  that,  owing  to  the  inaccessible  position  of 
^power-house,  the  turbine  plant  was  to  be  entirely 
automatic  and  self-governing.  The  plant  must  be 
started  and  stopped  from  the  mill  half  a  mile  away 
The  speed  was  to  be  kept  practically  constant  under  all 
conditions,  to  insure  a  steady  drive  at  the  mill,  such  as 
fe  necessary  for  Messrs.  Mitchell  Bros.'  industry.  More- 
over it  was  stipulated  that  it  would  not  be  necessary 
for  an  attendant  to  pay  more  than  one  short  visit  per 
dav  to  the  power-house. 

That  all  these  conditions  have  been  amply  and 
entirely  fulfilled  does  great  credit  to  the  engi- 
neers Messrs.  Gilbert  Gilkes  and  Co.,  Ltd.,  Kendal, 
and  the  suppliers  of  the  electrical  equipment,  Messrs. 
The  General  Electric  Co.,  Ltd.,  of  Manchester. 

The  hydraulic  motor  driving  the  generator  consists 
of  a  tangential  wheel  of  the  well-known  Pelton  type 
running  at  6oo  revolutions  per  minute,  and  coupled 
direct  to  the  generator.  The  speed  control  of  tins 
turbine  is  obtained  by  an  entirely  new  type  of  governor, 
recently  patented  by  Messrs.  Gilbert  Gilkes  and  Co., 
nd  is  worthy  of  notice. 

Unlike  most  governors  the  pendulum  or  governor 
head  is  mounted  directly  on  the' shaft,  thus  avoiding 
the  use  of  chains  or  belts  for  driving,  and  eliminating 


any  possible  chance  of  run-away  due  to  the  breaking 
of  the  belts  or  chains.    Moreover,  there  are  no  rotating 
parts  on  the  governor  which  may  become  heated  and 
seize  in  which  event  disaster  generally  overtakes  the 
plant    This  arrangement  also  makes  a  very  simple 
type  of  governor,  as  there  are  no  oil  pumps,  no 
moving  pistons  or  cylinders,  and  in  addition,  whereas 
hitherto  the  best  of  governors  cannot  shut  oh  the 
water  in  case  of  accident  in  less  than  three  to  five  seconds, 
in  this  case  the  water  is  shut  off  from  the  wheel  in 
a  minute  fraction  of    a    second,  and    without  any 
shock  on  the  pipe-line.    The  governing  proper  is  ob- 
tained  by  means  of  deflectors,  but  as  the  simple  deflector 
uses  the  full  quantity  of  water  at  all  loads,  it  is  very 
uneconomical  to  use  this  in  conjunction  with  a  storage 
reservoir    In  order  to  avoid  this  waste  an  economiser 
is  fitted  to  the  Pelton  wheel,  which,  by  a  simple  me- 
chancial  action,  causes  the  spear  controlling  the  quan- 
tity of  water  flowing  to  the  Pelton,  to  adjust  itself  to 
any  position  of  load,  the  arrangement  being  so  designed 
that  the  spear  moves  very  slowly  into  the  nozzle,  thus 
avoiding  shock  on  the  fine,  and  comes  out  of  the  nozzle 
very  rapidly  when  the  load  is  thrown  on. 

The  speed  control  is  entirely  independent  of  the 
economiser,  and  should  anything  happen  to  the  econo- 
miser (a  very  unlikely  contingency)  the  governor  will 
still  keep  full  control  of  the  speed.  On  the  tests  of  this 
plant  it  was  found  that,  with  the  full  load  thrown  off 
the  momentary  speed  variation  was  only  i  per  cent, 
above  correct  speed  for  the  final  settled  load.  The 
permanent  speed  variation  between  full  load  and  no 
load  was  half  of  i  per  cent,  above  and  below  normal 
To  anyone  who  has  had  experience  of  the  governing  of 
hydro-electric  plants  these  results  will  appear  little 
short  of  marvellous. 

The  distance  control  consists  of  an  hydraulic  sluice 
raised  and  lowered  by  means  of  a  piston  working  m  an 
hydraulic  cylinder  ;  the  supply  of  water  to  which  is 
controlled  by  electro  magnets  operating  a  four-way 
valve  the  magnets  being  connected  through  overhead 
wires  to  a  suitable  switch  at  the  mill,  the  current  being 
from  accumulators,  so  that  energy  shall  be  always 
available,  even  when  the  plant  is  standing  In  order 
to  avoid  shocks  on  the  pipe-line,  the  speed  of  travel  on 
the  sluice  can  be  accurately  adjusted  so  that  the  valve 
can  move  over  its  full  range  in  anything  from  a  few 
seconds  to  a  few  minutes. 

The  electrical  portion  of  the  plant  consists  of  a  genera- 
tor giving  its  output  at  500  to  550  volts,  and  coupled  to 
the  Pelton  wheel  by  means  of  a  flexible  coupling.  The 
conductors  from  the  generator  pass  through  the  switch 
control  gear  and  lightning  arresters  to  overhead  con- 
ductors, carried  on  wooden  poles  to  the  mill  about 
half  a  mile  distant.  The  poles  also  carry  the  starting 
and  stopping  gear  wires  referred  to  above,  and  also  the 
lighting  and  telephone  wires.  Suitable  cradles  are 
provided  at  points  where  the  overhead  line  passes  over 
public  footpaths. 

At  the  mill  the  conductors  pass  direct  to  the  motor 
control  switchgear,  and  thence  to  the  motor.  The 
motor  is  designed  to  work  at  a  pressure  of  500  volts, 
runs  at  a  speed  of  630  revolutions  per  minute,  and  is 
capable  of  absorbing  the  full  power  of  the  hydro-electric 
plant  The  connection  between  the  motor  and  the  mill 
shafting  is  through  a  "  Hans  Renolds  "  silent  chain 
drive  running  in  an  oil  bath,  the  ratio  of  transmission 
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being  five  to  one,  and  the  drive  is  a  most  satisfactory 
one  for  its  purpose. 

By  means  of  a  suitable  arrangement  of  compound 
winding  of  the  generator  the  voltage  at  the  mill  is 
practically  constant  for  all  loads. 

The  whole  erection  of  the  installation  was  in  the 
hands  of  Messrs.  Gilbert  Gilkes  and  Co.,  Ltd.,  engineers, 
of  Kendal. 

The  electrical  plant  was  supphed  by  Messrs.  The 
General  Electric  Co.,  Ltd.,  of  Manchester.  The  gearing 
arrangements  were  carried  out  by  Messrs.  Polht  and 
Wigzell,  Ltd.,  of  Sowerby  Bridge,  and  the  chain  drive, 
as  mentioned  above,  was  supplied  by  Messrs.  Hans 
Renolds. 

THE  CONVERSION  OF  ELECTRICAL  MACHINERY 
No.  HI.  1 


By  C.  Sylvester. 


The  re-winding  of  electrical  machinery  for  various 
voltages  is  a  very  intricate  item,  and  should  not  be 
attempted  unless  the  conversion  from  one  voltage 
to  another  can  be  carried  out  with  certainty. 

For  instance,  it  may  be  necessary  to  re-wind  a  shunt 
wound  motor  from  480  volts  to  240  volts.  In  this  case 
it  is  only  necessary  for  the  armature  to  be  re-wound, 
because  the  field  may  be  paralleled  up  according  to 
the  number  of  poles  of  the  motor.  That  is,  if  the  motor 
has  two  poles,  these  poles  may  be,  connected  in  parallel. 
If  the  motor  has  four  poles,  then  the  windings  may  be 
connected  two  in  series,  and  each  pair  connected  in 
parallel,  and  so  on.  Thus  the  field  strength  and  the 
amount  of  current  traversing  this  winding  is  the  same 
on  the  lower  voltage  as  it  was  on  the  higher  voltage. 


We  have  in  mind  a  small  motor  generator,  220  volts 
to  80  volts,  which  was  used  for  an  X-ray  apparatus 
in  a  large  hospital.  The  80-volt  induction  coil  became 
defective,  and  a  100-volt  induction  coil  was  supphed 
in  its  stead  :  the  problem  was,  however,  to  provide  the 
100  volts  for  the  coil. 

One  of  the  most  essential  points  about  an  X-ray 
apparatus,  is,  that  the  induction  coil  must  have  the 
correct  voltage  once  this  voltage  has  been  determined. 
To  make  this  more  clear  it  must  not  be  taken  for  granted 
that  a  100-volt  induction  coil  will  give  the  best  results 
at  100  volts.  The  coil  in  question  behaved  better  at 
94  volts  than  it  did  at  100  volts. 

In  this  case  the  motor  was  "  speeded  up  "  to  give 
100  volts  at  the  generator  end,  but  the  excessive  voltage 
was  too  much  for  the  field  windings,  and  they  very  soon 
commenced  to  get  hot.  It  was  therefore  decided  to 
rewind  the  generator  for  100  volts.  Now  we  will  con- 
sider what  had  to  be  taken  into  consideration  to  rewind 
this  generator. 

In  the  first  place,  the  field  winding  must  be  rewound, 
with  a  larger  gauge  wire  to  the  same  resistance.  This 
is  necessary,  because,  as  we  do  not  propose  to  alter 
speed  of  the  motor,  the  generator  field  strength  must 
be  increased.    Therefore  the  amount  of  current  through 
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As  far  as  the  armature  is  concerned,  however,  the 
following  items  should  be  remembered  : — 

1.  That  to  develop  the  same  horse-power  on  the 
lower  voltage,  there  will  be  twice  the  amount  of  current 
flowing  in  the  armature. 

2.  The  area  of  wire  with  which  the  armature  is  wound 
should,  therefore,  be  doubled. 

3.  That  the  number  of  turns  in  each  armature  coil 
must  be  the  same. 


this  winding  will  be  increased.  As  far  as  the  armature 
is  concerned,  more  current  will  be  taken  from  it ;  the 
area  of  the  wire  of  the  coils  must  therefore  be  increased, 
and,  if  possible,  two  additional  turns  added  to  each 
coil.  The  rewinding  of  the  field  coils  was  a  simple 
matter,  but  it  was  not  found  possible  to  fit  coils  of  a 
larger  gauge  wire  and  two  additional  coils,  in  the  slots 
of  the  armature,  so  it  was  given  up  as  a  bad  job,  and 
the  motor  generator  was  placed  in  a  store  out  of  the  way. 
In  this  same  store,  a  460-volt  four-pole  series  wound 


( 


January  19,  1917. 


5  h.p.  motor  had  been  stored  for  some  time.  As  a 
matter  of  fact,  the  motor  had  been  removed  from  a 
crane  for  repair,  a  spare  motor  had  been  fitted  in  its 
place,  and  the  repair  of  the  defective  motor  had  been 
drlaved.  It  was  thought  possible  to  use  this  motor  in 
the  place  of  the  motor  generator  for  "the  X-ray  plant, 
so  the  motor  was,  therefore,  repaired,  and  experiments 
'were  carried  out,  with  the  result  that  the  motor  was 
'eventually  fitted  upon  the  motor  generator  bed-plate 
in  the  X-ray  room. 

1  From  the  above,  it  will  be  rightly  presumed  that 
isome  alteration  was  made  to  the  motor,  since  it  was  to 
supply  current  to  a  100-volt  induction  coil  at  a  pressure 
of  94  volts.  Although  there  was  no  actual  alteration 
to  the  windings  of  either  the  armature  or  field  coils,  an 
additional  brush  was  fitted  as  shown  in  Fig.  1.  The 
motor  was  placed  across  the  lighting  circuit  of  the 
hospital — that  is',  220  volts,  and  the  low  pressure  was 
taken  from  one  of  the  motor  brush  bars  and  the  addi- 
tional brush. 

A  very  simple  method  was  adopted  to  fit  this  addi- 
tional brush.  A  piece  of  ebonite,  about  2  ins.  wide  and 
J  in.  thick,  was  drilled  and  fitted  over  the  ends  of  two 
adjacent  brush  bars  of  the  motor.  After  the  position  of 
the  additional  brush  had  been  ascertained  on  the  com- 
mutator, a  hole  was  drilled  in  the  piece  of  ebonite,  the 
new  brush  was  inserted  and  was  tightened  up.  Fig.  2 
shows  a  diagrammatic  sketch  of  the  circuits  of  the 
"  motor  generator  "  after  it  had  been  placed  in  use. 
The  starter  from  the  old  motor  generator  was  used  and 
a  16  c.p.  lamp  was  placed  in  series  with  the  existing  no- 
load  coil.  Under  these  altered  conditions,  it  was  only 
necessary  to  break  the  no-load  coil  circuit  by  means 
of  a  push  button  to  stop  the  motor.  The  starting  arm 
would  then  drop  back  to  the  "off"  position,  thus 
breaking  the  armature  and  field  circuit.  The  amount 
of  current  taken  from  this  motor  generator  at  94  volts 
was  nine  amperes.  One  ampere  of  this,  however,  was 
used  to  drive  the  small  shunt  wound  motor  which 
actuated  the  mercury  interrupter.  A  regulating  re- 
sistance is  in  series  with  this  motor  to  allow  the  speed 
to  be  regulated.  This  is  a  very  important  item  in  a 
modern  X-ray  apparatus.  A  good  photograph  is  often 
obtained  through  the  judicious  regulation  of  the  speed 
of  the  motor  working  the  "  make  and  break  "  device, 
after  alteration  to  the  points  of  the  secondary  coil  of 
the  induction  coil  has  failed. 

Now  that  we  are  dealing  with  the  subject  of  X-ray 
apparatus  we  will  explain  how  an  interesting  conversion 
was  carried  out  to  supply  pressure  to  three  induction 
coils  of  different  voltages.  This  was  done  in  the  same 
hospital  where  the  motor  generator  was  converted  as 
I  described  above. 

These  three  induction  coils  had  bee^  discarded  be- 
cause there  was  no  voltage  available  for  them.  The 
pressure  required  for  these  coils  was  20,  50,  and  80 
volts  respectively.  They  had  formerly  been  used  on 
, pressure  supplied  from  a  battery  of  accumulators  ;  this 
battery  had  been  removed  and  the  coils  had  been  laid 
?On  one  side. 

I  As  previously  explained,  the  lighting  pressure  of  this 
hospital  was  220  volts.  A  resistance  was  wound  and 
placed  across  the  lighting  mains,  and  tappings  were 
taken  from  this  resistance  to  a  terminal  board  marked 
Hb,  50,  and  80  volts  respectively.  Fig.  3  shows  a 
diagram  of  this  resistance  and  tappings.    The  wire 
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between  the  80-volt  terminal  and  the  negative  sidt  oi 
the  circuit  was  wound  with  a  larger  gauge  wire  than 
the  remainder  of  the  resistance.  This  was  because  the 
whole  of  the  current,  no  matter  which  coil  was  being 
used,  was  passing  through  this  wire. 

This  method,  although  it  is  practical  in  case  of 
emergency,  cannot  be  said  to  be  efficient.  The  con- 
tinuous amount  of  current  flowing  through  the  resist- 
ance is  a  very  costly  item  where  the  payment  of  units 
is  concerned.  It  will  be  seen  at  a  glance  at  the 
diagram,  that  the  total  amount  of  current  passing 
through  the  resistance  is  not  being  put  to  good  use. 
That  is,  only  a  portion  of  the  current  is  passing  through 
the  primary  coil  of  the  induction  coil  in  use.  Another 
point  against  the  efficiency  of  a  method  like  this  is, 
that  the  resistance  wire  is  likely  to  often  break  down, 
due  to  continual  overheating. 


SOME    ASPECTS    OF   LORD    KELVIN'S  LIFE 
AND  WORK.* 


By  Dr.  Alexander  Russell,  Vice-President. 


(Continued  from  page  30.) 

It  has  to  be  remembered,  however,  that  Thomson  did 
not  base  his  conclusions  on  one  method  alone.  The 
present  shape  of  the  earth,  flattened  at  the  poles,  and 
protuberant  at  the  equator,  enables  us  to  deduce  its 
velocity  of  rotation  just  before  it  solidified.  It  is  known 
that  the  tides  act  as  a  brake  on  the  earth,  making  it 
rotate  round  its  axis  more  slowly  and  thus  lengthening 
the  day.  From  a  close  study  of  the  best  astronomical 
data  Thomson  calculated  that  in  a  century  the  earth 
Avould  lose  about  20  seconds  as  compared  with  a  perfect 
chronometer.  A  hundred  million  years  ago  the  centri- 
fugal force  would  be  about  three  per  cent,  greater  than 
at  present,  and  it  can  be  shown  that  a  liquid  globe  of 
attracting  matter  rotating-  at  this  speed  would  assume  a 
shape  which  is  approximately  the  same  as  the  shape  of 
the  earth.  This  arfgument  is,  of  course,  quite  unaffected 
by  the  presence  of  radio-active  elements  of  the  earth. 
Unfortunately,  our  knowledge  of  the  processes  of  disin- 
tegration which  occur  in  these  elements  is  too  slight  and 
our  ignorance  of  their  distribution  throughout  the  sub- 
stance of  the  earth  too  profound  to  enable  us  to  try  and 
amend  Thomson's  estimate  based  on  geothermic 
surveys.  Thomson's  estimate  also  of  the  age  of  the  sun 
has  to  be  amended,  as  doubtless  the  sun,  is  a  great  field 
of  radio-activity.  Rutherford  and  Soddy  have  pointed 
out  that  its  heat  could  be  maintained  •  constant  in  this 
way  over  vast  periods  of  time. 

In  his  later  years  Kelvin  w  as  strongly  attracted  by 
the  mystery  of  radium.  Curie's  astounding  discovery 
that  k  emitted  heat  at  the  rate  of  about  90  calories  per 
gramme  per  hour  seemed  to  him  explainable  only  on  the 
theory  that  the  energy  of  the  radium  was  supplied  by 
ethereal  waves  from  outside.  He  gave  as  an  illustration 
the  case  of  a  piece  of  cloth  hermetically  sealed  in  a  glass 
vessel  surrounded  by  water  and  exposed  to.  the  sun's 
rays.  We  know  that  the  water  will  be  perceptiMy  hotter 
w  In  n  the  cloth  is  black  than  when  it  is  white.  The 
energy  travels  into  the  black  cloth  by  rays  of  sunlight 

*  An  abstract  of  the  Eighth  Kelvin  Lecture,  delivered 
November  9th,  1916,  before  the  Inst.  E.E. 
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an&  outwards  through  the  same  space  by  thermal  con- 
duction. The  idea  that  the  energy  could  arise  by  a 
change  in  the  atom  seemed  to  him  incredible. 

14.   H IC.H-FREO  L'ENC  V  RESISTANCE. 

In  his  presidential  address  to  the  Institution  in  1889  * 
Thomson  explained  the  variation  in  the  density  of  a 
high-frequency  current  in  a  cylindrical  conductor  over 
^cross-section.  He  supposed  that  the  conductor  was 
either  at  a  great  distance  aw  ay  from  the  conductor  for 
the  return  current,  or  that  it  was  the  inner  conductor  of  a 
concentric  main.  He  points  out  that  at  very  high  fre- 
quencies the  current  is  practically  confined  to  the  surface 
of  the  conductor.  This  result  might  have  been  deduced 
from  Willoughbv  Smith's  experiments  on  the  screening 
effect  of  metals.'  He.  gives  a  formula  for  the  effective 
resistance  of  the  conductor,  and  also  a  table  calculated 
by  Magnus  Maclean  of  the  numerical  values  of  the  func- 
tions in  terms  of  which  the  solution  is  expressed. 
15.  Electrical  Engineer. 

About  1870  telegraphists  discussed  the  desirability  of 
founding  a  society  of  telegraph  engineers,  and  many 
of  them  naturally  desired  to  have  Sir  William  Thomson 
as  the  first  president.  As  a  matter  of  fact,  the 
initiative  seems  to  have  been  taken  by  Colonel 
Sir  Francis  Bolton,  General  Webber,  Sir  William 
Siemens,  and  Colonel  Malcolm  of  Poltalloch.  In  1872 
Sir  William  Siemens  was  our  first  president,  and  it  was 
not  until  1874  that  Sir  William  Thomson  became  presi- 
dent, Lord  Lindsay,  who  was  afterwards  the  Earl  of 
Crawford  and  Balcarres,  being  one  of  the  vice- 
presidents. 

In   1877,  when  a  juror  at  the  Exhibition  of  Phila- 
delphia, Thomson  wrote  a  report  on  the   exhibit  of 
( iramme  dynamos.  He  fully  appreciated  the  enormous 
advance  made  by  the  abolition  of  permanent  magnets. 
In  1878  he  advocated  the  generation  of  electricity  "in 
bulk.''    In  1879  he  pointed  out  the  suitability  of  the 
electric    arc   for    street    lighting,    and    estimated  its 
efficiency  as  t.8  candles  per  watt.    In  1881  he  was  most 
enthusiastic  over  the  Faure  accumulator,  and  his  en- 
couragement was  a  great  help  to  the  industry.  This 
year  he  enunciated  Thomson's  law,  :and  pointed  out  the 
load  at  which  the  electrical  efficiency  of  a  shunt  dynamo 
w  as  a  maximum.     He  also'  patented  a  special  winding 
for  a  shunt  dynamo.    Ferranti  independently  invented 
an  improvement  of  this  design.    They  therefore  entered 
into  a  working  agreement,   and  this  association  was 
influential  in  turning  Thomson's  attention  to  several 
of  the  problems  which  were  then  occupying  the  minds  of 
engineers.     In   1889,   when  the  Society  of  Telegraph 
Kngineers   and   Electricians  changed   its  title  to  the 
Institution  of  Electrical  Engineers,  Thomson  was  again 
president.    He  was  our  president  for  the  third  time  in 
1907,  the  year  of  his  death. 

The  wonderful  series  of  electric-measuring  instru- 
ments Avhich  Thomson  invented  will  always  bear  witness 
to  his  genius,  his  energy,  and  his  inventive  skill.  Three 
of  his  ampere  balances  have  been  in  use  practically  con- 
tinuously at  Faraday  House  for  the  last  27  years  under 
ordinary  commercial  conditions.  They  are  as  accurate 
and  useful  now  as  when  they  were  bought. 

In  1881,  Sir  William  Thomson  and  J.  T.  Bottomley 
communicated  to  the  British  Association  the  results  of 
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their  tests  on  glow  lamps.  They  measured  the  (  andle- 
power  by  a  Rumford's  photometer  and  a  "standard 
candle,"  and  the  current  and  pressure  by  graded  galva- 
nometers. In  addition  they  pointed  out  the  necessity  of 
determining  the  life  of  the  lamp  and  how  the  candle- 
power  diminishes  with  the  blackening  of  the  bulb.  So 
far  as  the  author  is  aware,  these  ,are  the  first  published 
tests  of  lamp  efficiencies.  The  results  are  given  in 
candles  per  horse-power.  Horse-power  was  possibly 
adopted  so.  that  the  efficiency  would  be  expressed  by  a 
whole  number,  the  greater  this  number  the  higher  the 
efficiency — or  it  may  have  been  adopted  because  the  term 
"watt  "  was  at  that  time  too  academic  for  the  general 
public.  The  efficiencies  of  glow  lamps  are  now  ex- 
pressed in  "candles  per  watt,"  but  for  years  they  were 
always  expressed  in  terms  of  the  inefficiency  of  the  lamp 
— that  is,  in  "  watts  per  candle." 

In  the  photometry  of  new  types  of  lamp  the  efficiency 
must  be  expressed  in  mean  spherical  candles  per  watt, 
as  the  total  light  sent  out  by  the  lamp  has  to  be  mea- 
sured. When  this  is  done  in  testing  the  new  gas-fi,lled 
series  lamps  interesting  phenomena  are  noticed.  For 
instance,  in  certain  lamps,  when  rotated,  the  candle- 
power  continually  increases  with  the  speed  of  rotation. 
At  180  revolutions  per  minute  the  light  may  be  about  15 
per  cent,  greater  than  when  the  lamp  is  stationary.  At 
this  speed  also  the  current  may  be  1  or  2  per  cent,  less 
than  when  the  lamp  is  stationary,  although  the  voltage 
is  maintained  constant.  The  rotation,  therefore, 
appreciably  increases  the  efficiency.  An  explanation  of 
this  phenomenon  may  be  given  by  considering  the 
effects  of  the  centrifugal  force  on  the  convection 
currents  of  gas  inside  the  bulb  and  remembering  that 
the  resistance  of  the  hot  tungsten  filament  increases 
its  temperature  increases. 

(To  be  continued.) 


Answers  to  Correspondents. 

E.  Wood. — Earth  or  Leakage  Indicators  on  systie 
having  some  point  permanently  earthed,   such  as  th 
indicated  in  your  diagrams,  usually  comprise  some  fo 
of  ammeter  inserted  in  circuit  with  the  earth  wire.  T 
indications  of  such  an  instrument  are  at  best  a  rough  gui 
only,  and  it  should  register  no  current  so  long  as  the  insula 
tion  is  satisfactory,  but  on  the  occurrence  of  an  earth  will 
at  once  show  a  deflection,  dire  to  the  leakage  current  through 
the   fault.    The  indications   are   often  misleading,  and 
serve' more  as  a  warning  that  all  is  not  in  order,  rath 
than  as  a  direct  measurement  of  the  extent  of  the  trouble 


ist  London  Engineer  Volunteers.— Orders  for  the  We 
by  Lt  -Col   C.  B.  Clay,  V.D.,  Commanding.     Officer  for 
Week -.—Platoon    Commander    H.    de    P.    Birkett.  More 
Tan  22  -  Technical  for  Platoon  No.  9,  at  Regency  St.  ;  Squad  ar 
Platoon  Drill,  Platoon  No.  10  ;  Signalling  Class;  Recruits  Dn 
6  -  s  to  8.    Tuesday,  23  :    School  of  Arms,  6  to  7  ;  Lectur 
„      "Musketry,"  by  the  Instructor  .of  Musketry.  Wednes- 
day   24  :     Instructional  Class,  6.15  ;     Platoon  Drill.  Platooit 
No  .'2     Thursday,  25  :  Platoon  Drill,  Platoon  No.  7  ;  Ambulance 
Class  by  M.O.,  6.30  ;    Friday,  26  :    Technical  for  Platoon  No 
10  Regency  Street  ;  Squad  and  Platoon  Drill,  ^o.  9  ■  Signalling 
Class;    Recruits'  Drill,  6.25  to  8.25.    Saturday.  27:    lv .CVS. 
Class  2  30,  by  Company  Commander  E.  G.  Fleming.    Sunday  - 
Entrenching   at  Otford.      These  orders  are  liable  to  shgM 
alteration.    Other  orders  as  usual. 


The  Electrification  of  Kaii.wats.  By  Gisuert  KiiPP-  If 
beautifully  illustrated  and  most  interesting.  Price  Is.  Doat  free  Irom 
TSlectricity  Office. 
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ELECTRIC   LIGHT  ACCESSORIES. 

We  hold   Large   Stocks   and   can   give   prompt   delivers'  or 

Lampholders,  Wall  Sockets,  Ceiling  Roses,  Cut-outs,  &c. 


Place  your  orders 
now,  and  make  sure 
of  your  supplies.  You 
will  find  both  price 
and  quality  right. 


Telephone : 
Gerrard  2291 
(i  lines). 


Telegrams : 
Seca'bilis,  Ox, 
'London." 


1  18  120,  Charing  Cross  Road,  London. W.C. 


'Mi! ! 
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ELECTRIC  HAND  LAMPS 

FOR  STAND-BY  LIGHTING. 

The  situations  in  which  electric  hand  lamps  may  be  said 
to  be  a  necessity  are  too  numerous  to  mention.  Being 
fitted  with  our  patented  wood  separators,  they  are  able 
to  retain  their  charge  almost  indefinitely  when  standing 
on  open  circuit,  and  are  therefore  always  ready  for  use. 
which  is  a  great  desideratum  when  the  hand  lamp  is  only 
required  intermittently,  as  in  the  majority  of  cases  it  is. 


Total  weight,  including  acid,  from  3  lbs. 


ELECTRICAL  cunm junction. 

LIMITED  *         »•  VICTORIA  STREET. 
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HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties,  Shipyards  and  Railways  ;  also  on  India  and  War  Off  i  ce  Li»ts. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 


THE  "  DUNTLEY  " 
HEAVY  DUTY  AIR 
COOLED  ELECTRIC 
DRILLS&GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAMING.  TUB 
EXPANDING  AND  GRINDING  TOOLS. 

Wound  for  all  Currents  and  Voltages. 

Designed  to  withstand  the  heavy 
overloads  incidental  to  hard  and 
continuous  work  without  damage. 


General  Offices — 

PALACE  CHAMBERS, 
9,  BRIDGE  ST.,  WESTMINSTER,  S.W. 


PORTABLE    ELECTRIC  DRILLS 

Made  in  various  sizes, 
Capacities  h  in.  to  2\ in.  metal. 


Machines  for 
Engineers, 
Shipbuilders, 
Aeroplane  Builders, 
Iron  Founders, 
Motor  Car  Builders, 
Motor  Garages. 


PORTABLE  ELECTRIC  BLOWER, 

Direct  and  Alternating  Current, 

For  cleaning  the  windings  of 
Electrical  Machinery  &  Switchgear. 


Teleg.  Add. :  "Caulking,"  Pari.,  London. 
Telep.  No.':  Gerrard  9215  (3  lines), 


Made  in  five  sizes. 
Capacities, 
,3cin.  to  £in. 


Main  Factory —  FRASERBURGH,  SCOTLAND. 


Write  for  our  latest  Catalogue.    No.  7. 


London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  ST..  S.W..  near  St,  James's  Park 
Station,  District  Railway. 


CASINGS. 


Oar  Special  pattern 
(Seed  No.  408.815). 


MADE  TO  AN?  PATTCRN. 

tki  prices  qaoted  below  are  per  100  ft. 
cue  and  cover  toeether. 


tum  SO.  SnHihi         AppUtmtf*.  I 

tSTIMATES   FOR    OTHER    WOOD-*  Li  

AND  SIZES  PROMPTLY  SENT. 

twitch  Blocks  and  Cleats  Made  to  Order 


^mrjjNoiil  \  ig*  |  if  |  2'    | 'at*   |  3'   I  3*'  I  4' 

?5°°^EIIJ_tVI/3' I  i'  I  A'  IfV  I  r  in  V  I  i' 


Pkicb 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantifies  on  Application 

VIGERS  BROTHERS, 

ADDRESS  67.  KING  WILLIAM  ST..  LONDON,  E.C. 


Exporters  of  Speelalltisi. 
flooring  and  flooring  Block 


Trade 


STANLEY 


Mark. 


The    largest    manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in  the  world. 


Barnard's  Co-ordinate  Spiral  Slide  Rule. 
Drawing  Instruments.  Scales.  Set  Squares,  Slide  Rules.  Drawing 
and  Tracing  Paper,  etc.     All  of  the  highest  quality. 

Please   send    for  our   "  K.  7."  Catalogue. 

W.  F.  STANLEY  &  CO.,  LTD., 

286,  HIGH  HOLBORN,   LONDON,  W.C. 


\ 
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TO     OUR  MADIM. 

■lboibiori  U  pibllahed  eT«ry  Friday,  and  la  oa  sals  at  the  prinarpal 
•airway  Station  E  x>kat»ll»  and  Newsagent*  ob  that  day.  It  has  ■  »er» 
targa  aale  throughout  tha  United  KlngaVxn,  ■■  wall  ■■  la  tho  Brltlaa 
•eloalea  ami  Abroad.  .  .  _ 

The  Mitor  doei  not  hold  himself  responsible  for  opinion!  expressed  ay 
tndlTidnal  eontribntora,  nor  doea  he  neeesaarily  identify  himaelf  with  their 
Tlewa.  , 

qaeatlona  to  whioh  an  answer  ia  required  moat  he  aooompanied  by  a  1«. 
atemp  for  reply.  When  considered  of  sufficient  intereat,  the  answer  will 
•rahahly  appear  in  the  paper. 

KTew  adrertiaenienta  for  displayed  aolmmn*  and  alterations  to  exiltinf 
ones  must  reaoh  tha  publishing  ofloa  aot  later  than  tha 
■rat  post  Tuesday  morning,  in  ordar  to  be  in  time  far  the  issue  of  tha 
follewinf  Friday.   Thia  la  important.   aVate  qnoted  an  application. 

■mbaaription— «a.  a  year,  8a.  »d.  half-year,  la.  »d.  a  quarter,  in  adTanoa, 
••stage  prepaid  in  the  United  Kingdem;  8s.  a  year  to  foreign  Ooantriea, 
pastege  prepaid.  ' 

All  remittanoea  payable  to  the  Fubliahera,  B.  BnrraLi.  un>  Oo.,  L«»., 
M  M.  Maiden  Lane,  London,  W.O.   Telephone,  No.  84*0  Gerrard.  

PATRIOTISM. 

(1) — Invest  in  the  War  Loan! 

<2)— Work  your  hardest  and  get  every  penny 
out  of  your  machinery.  It  will  pay  the 
country  and  it  will  pay  you ! 

<3) — Buy  and  study  technical  books.  It's  like 
buying  brains,  and  helps  you  to  earn 
yet  more  money.  Also  it  improves 
your  value  as  an  asset  to  the  empire. 

Write  to  S.  RENTELL  &  CO.,  Ltd.,  36,  Maiden  Lane,  Strand, 
London  ,  and  ask  for  their  Book  Catalogues. 

Current  Topics. 

Commenting  on  the  progressive  increase  in  electricity 
•supply  voltage  since  the  early  days  when  no  volts  was 
standard     practice,      an  American 
High  journal    devoted    to    gas  interests 

Pressure        points  out  that  if  electricity  supply 
Gas.  undertakings    had    not    greatly  in- 

creased the  pressures  they  first  em- 
ployed they  could  never  have  built  up  the  profitable 
power  loads  they  enjoy  to-day.  Nearly  all  this  load  is 
supplied  at  pressures  greatly  in,  excess  of  the  original 
lighting  pressures.  In  fact,  most  of  it  is  supplied  at 
pressures  several  times  greater  than  the  voltage  at 
present  ruling  for  lighting  circuits. 

Similarly,  in  the  gas  supply  industry  the  most  eflicient 
gas  lamps  require  pressures  considerably  in  excess 
of  those  for  which  the  ordinary  batswing  or  even  the 
incandescent  burners  are  designed.  Many  industrial 
processes  involving  the  consumption  of  gas  require  tem- 
peratures that  can  onJy  be  attained  when  the  velocity  of 
the  gas  and  air  in  the  mixing  chambers  of  the  burners 
is  much  greater  than  can  be  obtained  by  relying  on  the 
ordinary  gas  supply  pressure  in  the  pipe-line.  This 
necessitates  boosting  up  the  gas  pressure  locally  at 
these  points.  — •  

Where  high  pressure  is  employed  for  gas  distribution, 
especially  where  it  is  not  reduced  until  it  reaches  the 
premises  of  the  consumer,  many  of  these  difficulties  are 
overcome.  High  pressure  gas  lamps  can  then  be  used 
without  installing  a  boosting  station.  Higher  pressures 
tan  then  be  applied  to  industrial  burners,  thus  giving  a 
higher  velocity  to  the  gases  in  the  mixing  chambers, 
and  a  higher  temperature  at  the  burner.  This  could 
eliminate  the  air  compressor  in  many  cases  where  at 
•present  it  is  required. 


for  lighting  at  220  volts,  and  for  power  at  440  or  even 
higher  pressures'  Gas  companies,  on  the  other  hand,  are 
still  supplying  gas  at  pressures  only  sufficiently  in  excess 
of  atmospheric  pressure  to<  overcome  the  friction  in  the 
pipes,  [f  they  had  increased  the  burner  pressure  to  the 
same  extent  as  electricity  supply  undertakings  have 
their  voltage,  gas  would  now  be  delivered  to  all  con- 
sumers at  about  double  the  present  pressure.  Gas  would 
also  be  supplied  for  industrial  purposes  at  pressures  of 
!,  lb. ,  j  lb.  and  5  lb.  Only  actual  experience  with  this 
kind  of  service  would  demonstrate  its  advantages. 
There  is,  however,  every  reason  to  believe  that  it  could 
be  made  to  result  in  as  great  and  as  profitable  a  revenue 
for  the  gas  companies  as  has  the  same  practice  for 
electricity  supply  undertakings. 


Two  instructive  "  life  "  tests  of  electrical   plant  or 
apparatus  are  recorded  in  an  American  contemporary, 
and  I  reproduce  them  here  as  likely- 
Interesting     to  prove  of  service  to  engineers  in 
Life  this  country.    The  first  records  the 

Tests.  behaviour  of  an  old  aluminium  trans- 

mission line  of  the  Montana  Power 
Company",  erected  sixteen  years  ago  between  Madison 
Canyon  and  Butte,  to  test  the  comparative  cost  and 
utility  of  copper  and  aluminium  for  this  purpose,  and  to 
determine  the  durability  of  aluminium  as  a  substitute 
for  copper  in  overhead  transmission  lines.  The  original 
line  is  now  being  replaced  by  one  of  copper,  the  alu- 
minium originallv  installed,  and  which  extends  for  a 
distance  of  sixty  miles,  having  become  too  soft  for 
efficient  service.  In  view  of  the  time  which  has  elapsed 
since  this  early  aluminium  line  was  first  erected  it  is 
highly  probable  that  the  subsequent  development  of 
more  stable  alloys  of  this  metal  will  have  considerably 
extended  its  useful  life  for  this  purpose,  so  that  the  test 
cannot  be  accepted  as  conclusive. 


Early  electricity  supply  voltages  were  as  low  as  50. 
ost  companies  and  municipalities  now  supply  current 


The  other  case  recorded  is  that  of  an  eleven-year-old 
Cooper-Hewitt  mercury  vapour  lamp,  one  of  the  earliest 
types  evolved.  Although  still  fit  for  service,  this  has  just 
been  returned  to  the  manufacturer  by  a  well-known 
American  traveller  and  lecturer,  who.  has  used  it  re- 
peatedly during  nearly  twelve  years  in  connection  with 
the  preparation  of  lantern  slides  from  photographic 
negatives,  enlarging  and  reducing  negatives,  making 
large  and  small  positives  on  glass  or  paper,  as  well  as 
for  special  illuminating  duties.  The  lamp  was  returned 
with  the  original  tubes>,  both  of  which  are  still  said  to 
be  in  good  working  order,  the  vacuum  being  intact, 
although  the  glass  was  slightly  discoloured  from  use. 

The  Electrical  Review  of  Chicago  has  an  editorial  on 
the  subject  of  noise  in  electrical  machinery.    Noise  may 
be  defined  as  sound  out  of  place — not 
Noise  m  the  sense  of  location,  for  it  may  be 

and  its  more  appropriate  to  its  actual  sur- 
Elimination,  roundings  than  to  other  environment 
— but  in  the  sense  of  undesirability 
and  unfitness  to  an  ideal  scheme  of  things.  Noise  is 
objectionable  on  three  grounds.  In  the  first  place  it  , 
represents  a  dissipation  of  energy  without  useful  result, 
and  hence  contributes  to  inefficiency.  Quantitatively 
this  is  of  small  importance.  In  the  second  place,  it  is 
unpleasant  and  produces  a  sense  of  discomfort,  with  an 
accompanying  distraction  of  attention.  In  the  third 
place,  and  arising  at  least  partly  from  the  last  con- 
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sideration,  it  reduces  the  time  during  which  human 
beings  can  appl\  themselves  continuously  at  a  task 
without  becoming  fatigued,  and  consequently  it  reduces 
human  efficiency.  This  is  a  consideration  which  merits 
the  close  attention  of  factory  managers. 


Noise  has  one  advantage  in  some  instances,  in  that  it 
serves  as  a  warning.  For  example,  it  may  indicate  that 
vibration  is  in  progress  which  may  ultimately  weaken 
some  members  of  a  machine,  or  that  lubrication  is 
needed.  To  turn  such  noise  to  account,  it  must  be 
stopped  in  the  first  instance.  In  all  cases,  therefore, 
noise  would  better  be  eliminated.  This  idea  is  gradually 
gaining  ground,  and'  measures  are  already  being  taken 
to  discover  the  sources  of  noise,  and  to  remove  them. 
The  American  Electric  Railway  Association  had  a  com- 
mittee report  a  few  years  ago  on  the  cause  of  squeal 
from  car  wheels.  The  public  Service  Commission  for 
the  First  District,  New  York,  has  a  committee  at  work, 
making  a  study  of  the  causes  of  noise  in  surface,  ele- 
vated, and  subway  oars,  so  that  changes  in  structure, 
equipment,  arid  methods  of  operation  may  be  adopted 
to  abate  the  nuisance. 

Engineers  are  giving  their  attention  to  the  reduction 
of  noise  in  machinery,  and  in  Berlin  a  corporation  is 
said  to  be  in  business  for  the  sole  purpose  of  eliminating 
noise  and  vibration.  As  regards  this  latter  body,  it 
could  probably  find  plenty  of  scope  for  its  activities  just 
at  present  on  the  Western  Front.  In  electrical  machi- 
nery, although  perhaps  the  least  of  the  many  offenders, 
many  sources  of  noise  are  avoidable,  and  if  construc- 
tional changes  are  possible  to  accomplish  this,  such 
modifications  should  be  made.  Noise  may  arise  through 
agitation  of  the  air,  through  magnetic  vibrations  of  the 
iron  cores  of  machines,  or  through  vibrations  of  other 
parts.  American  designs  of  induction  motor  are  some- 
times more  noisy  than  European  designs  o<n  account 
of  using  open  slots  rather  than  closed  slots.  Silent 
running  is  only  practicable  in  machines  of  small  output, 
but  frequently  it  is  absent  even  from  these. 


Magnetic  noises  are  the  most  frequently  objection- 
able, and  range  from  a  moderate  hum  to  notes  of  high 
pitch  due  to  a  high  frequency  pulsating  field.  They  are 
difficult  to  foresee  and  eliminate,  but  Hun  tests  have 
shown  the  desirability  of  maintaining  the  magnetic  flux 
uniform  for  all  positions  of  the  armature.  This  means 
that  one  slot  should  not  depart  from  one  pole  tip  at  the 
instant  when  another  slot  arrives  at  the  same  position 
under  another  pole  tip,  and  the  number  of  slots  should 
be  chosen  accordingly.  The  slot  pitch  should  not  exceed 
16  millimetres.  Magnetic  noises  can  sometimes  be 
eliminated  by  the  use  of  slot  wedges  of  magnetic  mate- 
rial. Spiralling  the  slots  is  another  effective  remedy, 
and  it  is  helpful  to  keep  the  flux  density  in  the  teeth 
relatively  low.  The  number  of  slots  should  not  be  less 
than  three  per  pole  per  phase.  For  equal  numbers  of 
poles  and  equal  flux  density  a  25-cycle  machine  is  less 
noisy  than  a  60-cycle,  the  speed  of  course  having  a  vast 
influence. 

As  regards  noises  due  to  air  disturbance,  smooth 
surfaces  and  the  avoidance  of  sharp  corners  will  help  to 
diminish  these  sounds.  Such  noises  are  often  augmented 
by  the  ventilating  ducts,  and  the  closing  of  these  is  of 
course  impracticable.    Perfect  electrical  and  mechanical 


symmetry  will  avoid  other  sources  of  vibration  and 
noise,  and  should,  of  course,  constitute  an  ideal  in 
design  and  construction.  Symmetrical  windings  assist 
in  achieving  this  end,  as  do<  also  the  equalising  connec- 
tions. A  change  in  number  of  phases  will  sometimes 
restore  disturbed  symmetry,  and  in  some  cases  an 
increase  in  air-gap  proves  beneficial. 


The  application  of  electro-magnetism  is  making  great 
strides  in  our  many  munition  factories.    This  is  more 
noticeable  in  the  tool  room  perhaps 
Electro-Mag-    than  elsewhere  about  a  modern  fac- 
netic  Chucks    tory.    The  magnetic  chuck  holds  any 
for  Machine    iron  or  steel  piece,  either  in  the  lathe 
Tools.         or  on  the  bed  of  a  milling  or  grind- 
ing  machine,    without   any  further 
effort  than  placing  the  piece  in  the  right  position  and 
turning-  on  the  current.      The  comparison  of  the  old 
method  of  holding  down  by    bolts   and   all  sorts  of 
mechanical  fixtures  and  the' electro-magnetic  way  has 
the  touch  of  genius  in  its  simplicity. 

Yet  it  is  but  another  example  of  the  way  opportuni- 
ties for  the  use  of  electric  energy  in  the  service  and 
convenience  of  man  are  for  ever  waiting  round  the 
corner  as  it  were. 


It  is  more  in  the  matter  of  the  perfection  of  details 
that  make  such  applications  possible  and  later  on  a 
matter  of  course,  than  any  noticeable  step  in  invention 
or  discovery.  Flexible  cords,  switches,  and  plugs  by 
their  suitability  or  otherwise  for  the  required  conditions, 
their  interchangeability  and  ease  of  replacement,  are 
usually  the  sort  of  limiting  conditions  that  determine 
whether  an  application  is  going  to  be  a  success  or  not. 

Another  very  striking  application  of  electricity  is  the 
way    the    smali   self-contained    motor-driven    tool  is 
coming  into  use  ;  again  mostly  as  a 
Motor-         tool  room  aid.      The  breast  type  of 
Driven         electric  drill  is  fairly  well  known  and 
Tools.  familiar,     but     the     little  electric 

grinders  for  fixing  on  the  slide  rest 
of  a  lathe,  for  example,  are  not  so  familiar  perhaps.  It 
is  our  old  friend  the  fan  motor  in  another  form,  and  it 
likewise  has  the  advantage  of  being  small  enough  to 
run  off  a  lamp  holder. 

I  feel  sure  the  motor  tool  has  come  to  stay  and  deve- 
lop; its  handiness,  economy  and  general  overall  effi- 
ciency will  make  for  its  retention,  but  its  development,  or 
rather  the  rate  of  its  development,  is  more  a  matter  of 
standardisation  and  the  perfection  of  the  accessory 
details  than  any  other  single  factor  perhaps. 

It  was  recently  my  privilege  to  see  a  new  factory  of 
a  most  up-to-date  type,  inasmuch;  among  many  other 
features  of  interest,  it  had  some  hundreds  of  bench  and 
floor  machines  driven  bv  individual  motors  of  from  one 
to  three  h.p.  each.  The  motors  I  noticed  were  American 
made,  which  perhaps  was  not  to  be  wondered  at  just  at 
present,  but  the  switches  which,  by  the  way,  were  sup- 
ported on  vertical  lengths  of  half-inch  iron  gas-pipe, 
were  also  of  American  make,  and  of  a  most  expensive 
type  at  that ;  and  I  did  rather  wonder  then  if  commer- 
cial travellers  were  as  much  a  luxury  as  some  of  our 
tribunals,  not  omitting  our  City  Tribunal,  have  tried 
to  make  out.  Elektron. 
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THE  GENERAL  ELECTRIC  COMPANY'S  MINE 
SIGNALLING  SYSTEM. 


It  is  unfortunate  that  the  opinion  of  colliery  experts 
in  regard  to  the  utility  of  electricity  for  signalling  in 
mines  is  unfavourably  biassed  by  the  prevailing  ten- 
dency to  ascribe  to  its  use  accidents  caused  by  fire  or 
explosion  even  where  there  is  no  shadow  of  proof. 
This  tendency,  however,  has  had  the  good  effect  of 
causing  greater  attention  to  be  paid  to  the  improve- 
ment of  electrical  signalling  apparatus  in  collieries, 
with  the  result  that  there  are  now  several  excellent 
systems  which  can  be  adopted  with  perfect  safety. 
Among  them  may  be  mentioned  the  specialities 
marketed  by  the  General  Electric  Company.  In  general 
there  are  three  classes  of  communication  in  colliery 
work  — 

(1)  Signalling  along  main  and  branch  haulage  roads 
to  the  driving  plant. 

(2)  Signalling  between  onsetters  pit  bank  and 
engine  room. 

(3)  General  telephonic  communication  about  pit. 


induction  which  is  responsible  for  break-sparking  is. 
damped  by  a  special  shielded  winding  round  the  relay 
coils,  the  net  result  being  that  there  is  no  spark 
whatever  at  the  contact  on  the  fine  wires.  The  relay 
closes  circuit  in  a  mercury  cup  and  the  whole 
mechanism  is  enclosed  within  an  explosion-proof  box. 
Fig.  1  shows  an  interior  view  of  the  relay  with  cover 
removed. 

Passing  on  to  the  subject  of  shaft  signals  the  General 
Electric  Company's  Signal  Indicator  is  illustrated  in 
Fig.  2.  As  will  be  seen  it  comprises  a  dial  and  index 
finger,  together  with  a  bell  for  registering  the  signals 
audibly.  The  complete  General  Electric  Company's 
system  comprises  indicators  for  the  engine  room,  a 
bell  for  the  banksman,  another  bell  for  the  onsetter, 
together  with  the  necessary  pushes,  batteries  and 
wires.  Two  wires  down  the  shaft  suffice  for  com- 
munication between  bank  and  bottom.  The  mechanism 
of  the  indicator  is  mounted  on  the  front  door,  and  is 
readily  accessible  for  inspection  or  adjustment.  It 
comprises  a  main  relay  which,  when  energised,  com- 
pletes circuits,  ringing  the  bell  and  moving  the  index 


Fig.  2. 


Dealing  in  the  first  place  with  haulage  signals,  the 
old  method  involved  a  simple  bell  or  relay  circuit  with 
bare  wires  extending  along  the  roads.  Apart  from  the. 
trembler  of  the  bell  or  contact  breaker  of  the  relay, 
both  of  which  could  be  effectively  shielded  from  contact 
with  a  gaseous  atmosphere,  there  is  the  danger  of  a 
spark  forming  between  the  line  wires  at  the  moment  of 
breaking  contact.  In  the  Davics-Railing  system, 
brought  out  by  the  General  Electric  Company,  a  relay 
circuit  is  introduced  and  the  bell  circuit  made  and 
broken  inside  an  explosion-proof  box,  this  bell  circuit 
being  purely  local  and  entirely  separate  from  the  line 
wires.  The  operation  of  the  bell  is  thus  effected 
through  the  relay,  which  is  so  sensitive  that  a  3-volt 
battery  only  is   required  to  operate  it.     The  self- 

Arithmetio  of  Electrical  Engineering.  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  30 
fjxercisen.     Price  3s.  3d-  net.  post  free  from  Electricity  Oifflce. 


finger.    The  completion  of  the  signal  is  determined 
by  a  suitable  lapse  of  time  between  strokes,  and  a  neat 
device  determines  this  interval  which  may  be  adjusted 
,  over  a  considerable  range. 

Fig.  3  shows  the  General  Electric  Company's  solution 
of  the  problem,  of  general  telephonic  communication 
about  the  pit.  The  instrument  has  a  strong  cast-iron 
case  with  flame  and  water-tight  joint  for  the  lid.  The 
spare  interior  space  has  been  reduced  to  a  minimum, 
thus  limiting  its  capacity  for  accumulating  gas.  The 
various  telephone  components  are  all  of  the  latest  and 
most  approved  type,  and  the  act  of  raising  the  receiver 
arm  automatically  closes  the  primary  circuit  of  the 
induction  coil  and  switches  on  current  to  energise  the 
transmitter. 

Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  interested  in  using  coal  with  economy  and  efficiency.  Royal 
two.  illustrated,  18.  Id.  net  post  free  from  Electricity  Office. 
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■MENTIONED    IN  DESPATCHES/ 


His  many  friends  among  our  readers  will  doubtless 
recognise  the  subject  of  our  photograph  as  Mr.  J. 
Conway  Price,  the  well-known  and  talented  publicity 
artist,  now  participating  in  the  great  adventure  on  the 
Western  front.  Now  a  full-blown  sergeant  in  the 
Welsh  Guards,  Mr.  Price  recently  enjoyed  the  distinc- 
tion of  being  mentioned  in  despatches  for  his  good 
work  in  France,  .and,  furthermore,  was  the  only  N.C.O. 
of  his  Brigade  thus  honoured.  Commencing  as 
assistant  to  Mr.  (now  Major)  H.  C.  Palmer,  publicity 
manager  of  the  General  Electric  Company,  with  whom 
he  remained  three  vears,  Mr.  Price  next  set  up  in  busi- 
ness on  his  own  account  in  Fleet  Street  in  1908.  These 
were  the  earlv  days  of  electrical  publicity,  and  he  found 
ample  scope  for  exercising  his  artistic  abilities.  His 
first  design  for  an  advertisement  was  accepted  by  the 
Union  Electric  Company,  and  was  reproduced  at  the 
time  in  these  pages.  Other  commissions  followed  m 
due  course,  and  the  Manchester  Exhibition  rendered 
him  exceptionally  busv,  as  did  also  the  Electrical  Ex- 
hibition at  Olympia  a  few  years  later.    It  was  here  -that 


teresting  letter  from  him  in  which  he  speaks  of  his 
work  as  very  fascinating.  Evidently  although  debarred 
from  following  his  natural  artistic  bent  he  is  by  no 
means  idle  ;  the  "  honourable  mention  "  is  sufficient  in- 
dication of  that,  and  we  wish  him  every  success  and  a 
speedy  return  safe  and  sound  to  the  field  of  his  early 
labours. 


Sergt.  J.  Conway  Price. 

Mr   Price  achieved  notoriety  as  the  Brimsdown  pave- 
ment artist.    In  1914  he  figured  as  Mr.  X.  of  the  Star. 
He  has  executed  designs  for  advertisements  for  every 
electrical  firm  of  repute  in  the  Kingdom  as  well  as  for 
many  in  our  Colonies.    When  war  broke  out  he  was  in 
process  of  floating  an  enterprise,  to  be  known  as  Elec- 
trical Sales  Promotion,  Limited,  but  discarded  all  his 
plans  at  the  fateful  moment  and  elected  to  take  up,  in- 
stead, the  job  of  helping  to  defend  his  country  and  the 
future  of  civilisation.       His  application  for   a  com- 
mission was  turned  down  on  account  of  physical  unfit- 
ness on  August  rath,  19M,  and  it  says  much  for  his 
perseverance  that  he  was  subsequently  rejected  by  the 
Medical  Board  no  less  than  five  times.    On  March  31st 
iqis    however,  he  succeeded  in  passing  the  medical 
officers,  and  enlisted  as  a  private  in  the  Welsh  Guards 
He  was  drafted  to  France  in  the  following  August,  and 
has  been  there  ever  since,  still,  as  he  says,  going 
strong:i  and  willing   to  undertake   any  battlefield 
ads."  for  his  old  clients    We  recently  had  a  most  in- 
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WORKING  MINES  WITH  COAL  DUST. 

Coal  dust  or  slack  and  refuse  coal  are  forms  of  fuel 
which  would  smother  an  ordinary  coal  fire.    They  are 
found  in  huge  piles  about  the  workings  of  coal  mines, 
and  not  infrequently  constitute  a  fire  hazard  as  well  as 
a  serious  loss  between  the  mining  and  marketing  of  coal. 
In  the  interests  of  conserving  the  country's  coal  supply 
and  averting-  waste  in  coalmining  the  Davis  Coal  and 
Coke  Company  of  West  Virginia  and  Maryland  has  per- 
formed a  valuable  public  service  in  putting  in  operation 
a  plant  which  uses  these  waste  products  and  converts 
them  into  electric  energy  available  for  furnishing  heat, 
light,  and  power  necessary  for  the  mining  of  more  coal 
in  a  dozen  mines  separated  in  some  instances  by  a  dis- 
tance of  ten  miles.    The  central  power  plant  where  all 
the  waste  coal  dust  and  refuse  coal  are  changed  into 
electricity  is  at  Thomas,  West  Virginia.    From  there 
it  is  sent  over  high  tension  transmission  wires  to  the 
various  other  mines.    Again  stepped  down  and  changed 
into  direct  current  the  heat  units  generated  beneath  the 
boilers  in  the  main  plant  operate  electric  mining  loco- 
motives, electric  mine   hoists,  and  motor  operated  coal 
breakers'  many  miles  away. 

The  central  generating  plant  where  the  remarkable 
transformation  of  coal  dust  from  a  popular  nuisance  to 
useful  energy  in  the  form  of  clean,  convenient  and 
efficient  electricity  takes  place  is  an  interesting  example 
of  manufacturing  efficiency  applied  to  the  utilisation  of 
a  waste  or  bv-product.  There  is  no  lost  motion  between 
the  power  house  and  the  mine.  The  slack  is  carried  on  a 
conveyor  belt  direct  from  the  breaker  and  pours  in  a 
steady  stream  into  the  storage  bunkers  above  the  boilers. 
The  refuse  coal,  most  of  which  contains  not  less  than 
•30  per  cent,  ash  or  non-combustible  substance,  is 
crushed  under  hammers  before  it  drops  on  the  conveyor 
belt  and  starts  on  its  journey  to  the  power  plant. 

Automatic  plant  operation  is  highly  efficient  in  the 
main  power  station  of  the  Davis  Coal  and  Coke -Com- 
pany That  is  the  reason  the  plant  .operates  efficiently 
and  successfully  day  in  and  day  out  As  fast  as  the 
slack  and  refuse  coal  is  poured  on  the  conveyor -belt, 
dumped  into  the  bins  and  forced  by  the  underfeed  stokers 
beneath  the  boilers  the  turbo-generators  convert  it  into 
electricity  and  send  it  out  again  through  a  wire  no  larger 
than  your  finger  to  heat  and  light  and  operate  coalmines 

^rom IS  it  leaves  the  breaker  until  it  is  dumped 
on  the  ash  heap  or  changed  into  gases  the  coal  dust  is 
not  touched  bya  human  hand.  The  entire  process  is 
taken  care  of  according  to  a  definite  pre-arranged  plan  of 
operation  The  furnaces  are  fired  in  definite  sequence, 
?he  forced  draught  is  maintained  at  just  the  proper  pres- 
sure Even  the  ashes  are  hauled  out  by  a  miniature 
dectric  locomotive  and  dumped  without  the  use  of  a 

ShThCe  power  plant  in  which  the  coal  dust-steam  is 
changed"  into  "coal  dust-electrically  contains  three 
generating  units  operated  by  Curtis  turbines.    Two  of 
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the  turbo-generators  are  of  1,000  kilowatt  capacity  each, 
and  one  develops  2,500  kilowatts.  From  the  generators 
the  current  is  changed  from  low  to  high  tension  when  it 
flows  through  transformers  at  the  power  station,  and  is 
turned-loose  on  the  lines 'at  pressures  of  6,6co  and  22,000 
volts.  Thirteen  different  mines  receive  current  over 
loops  from  the  main  generating  station.  In  addition  to 
these  mines  the  central  station  also  supplies  direct 
current  for  three  mines  near  the  station,  where  the  power 
operates  mining  locomotives,  smiall  portable  pumps,  and 
the  coal  breaker.  It  required  ten  months  to  pump  the 
water  out  of  one  flooded  mine,  and  at  the  end  of  that 
time  four  electric  pumping-  motors  were  recovered, 
■motors  which  had  been  submerged  all  that  time.  On 
drying-  them  out  with, steam  and  applying  electricity  to 
them  again,  however,  they  started  promptly,  apparently 
none  the  worse,  for  the  experience. 

A  Modern  Electrified  Mine. 
One  of  the  most  modern  electrically  equipped  mines 
is  shaft  42  at  Kempton,  Md.  Employees  are  provided 
with  single  family  houses,  a  club  house,  and  moving 
picture  theatre.  No  mules  are  used,  electric  locomotives 
being  used  entirely.  The  mine  hoist,  formerly  operated 
'by  steam,  is  now  worked  by  a  300  h.p.  electric  motor, 
which  drops  the  cage  into  the  shaft  a  total  distance  of 
450  feet.  All  the  current  used  comes  from  the  energy 
of  burning  coal  dust  and  refuse  coal  at  the  central 
station  at  Thomas  nine  miles  away. 

In  ventilating,  pumping  and  hauling  coal,  electricity 
is  u^ed  almost  exclusively  throughout  the  mining  pro- 
perty covered  by  the  company's  transmission  lines. 
Electric  mining  locomotives  have  displaced  200  mules 
on  the  company's  property,  and  have  also  supplanted  a 
number  of  small  independent  steam  and  electric  plants 
formerly  used  at  the  various  mines.  Electric  pumps  have 
proved  far  simpler  and  more  reliable  than  steam  pump 
equipment  in  pumping  water  out  of  flooded  workings. 
The  conditions  under  which  these  pumps  will  operate 
are  surprising.  In  mine  38,  a  100-h.p.  pumping  outfit 
was  submerged  six  times  in  six  months,  and  in  each 
case  pumped  itself  dry- 
Since  the  addition  and  installation  of  this  extensive 
electrical  equipment  by  the  American  General  Electric 
Company,  the  production  at  some  of  the  mines  has 
increased  greatly,  while  the  amount  of  coal  burnt  for 
producing  power  has  shown  a  proportionate  decrease 
since  electrification. 


OIL  SWITCH  DANGERS. 


The  risks  involved  by  oil-immersed  switch-gear  may 
he  appreciably  reduced  by  the  unsatisfactory  nature  of 
the  best  oil  substitute  yet  discovered.  This  statement 
appears  to  be  very  peculiar,  nevertheless  it  is  literally 
true,  Several  serious  disasters  have  shown  that  when 
the  oil  in  a  circuit  breaker  is  heated  by  a  bad  contact  or 
other  cause,  the  least  spark  is  sufficient  to  ignite  it, 
often  with  very  serious  results.  Apart  from  this  risk, 
however,  oil  has  properties  which  make  it  the  best 
material  for  the  purpose.  Compelled  by  the  shortage 
of  oil,  German  engineers  have'  tried  various  organic 
substitutes  as  a  filling  material  for  switches.  They 
have  obtained  fairly  successful  results  with  carbon  tetra- 
chloride, but  this  liquid  has  several  disadvantages,  one 
of  which  is  its  extreme  volatility.  This  characteristic 
has  been  turned  to  good  account  in  certain  American 


extinguishers  which  have  given  good  results  in  central 
station  service. 

A  violent  short  circuit  may  be  extinguished  instantly 
by  carbon  tetra-chloride,  and  that  without  danger  to  the 
operator,  since  this  liquid  is  one  of  the  best  insulators 
known.  It  is  suggested  by  V Industrie  Electrique  that 
by  placing  reservoirs  of  carbon  tetra-chloride  near  cir- 
cuit breakers  and  transformers,  etc.,  the  continuation 
and  speading  of  an  oil  fire  could  be  prevented.  The 
idea  is  a  good  one,  and  there  seems  to  be  no  special 
difficulty  in  arranging  suitable  containers. 


Various  Items. 


Change  of  Address.— The  London  Electric  Firm 
have  completed  their  removal  to  new  works  at  Brighton 
Road,  Croydon.  Telephone  No.  :  68  Purley.  Clients 
are  asked  to  note  this. 

Blackburn. — Sergt.  James  Smith,  of  the  Cameronians, 
formerly  employed  on  the  Corporation  Tramways,  has 
been  awarded  the  Military  Medal.  His  brother  has 
also  received  a  similar  award.- 

Bolton- — Sapper  John  Wharton,  Royal  Engineers, 
has  been  awarded  the  D.C.M.  for  gallantry  on  the  field. 
He  is  22  years  of  age  and  prior  to  enlisting  in  February, 
1915,  was  an  articled  apprentice  to  Mr.  James  Morris, 
electrician,  Knowsley  Street. 

Freedom  of  the  City-— Mr.  John  David,  of  Bryn- 
tirion,  Port  Talbot,  who  has  been  admitted  to  the 
freedom  and  livery  of  the  City  of  London  in  the  Felt 
makers'  Company,  started  his  career  in  the  service  of 
the  Electrical  and  International  Telegraph  Company. 
He  is  now  General  Manager  of  the  Rhondda  and  Swansea 
Bay  Railway  Co. 

Electrician's  Death.— As  a  man,  named  David 
Davies  (20),  of  Bryngolen,  Clwynypia,  was  repairing 
an  electric  trolley  at  the  Glamorgan  Colliery,  he  fell 
from  the  scaffolding  on  to  a  concrete  floor,  a  distance  of 
some  18  ft.  When  picked  up  life  was  extinct.  It  is 
thought  he  received  a  current  of  electricity,  but  an 
inquest  will  be  held  inquiring  as  to  the  cause  of  death. 

Blackpool- — Mr.  and  Mrs.  S.  Hulme  received  a 
letter  on  Jan.  nth,  announcing  promotion  for  their 
two  sons,  both  of  whom  are  in  the  Flying  Corps  in 
France.  One  is  Leslie  Hulme,  previously  employed 
by  Messrs.  Dick,  Kerr  and  Co.,  electrical  engineers,  of 
Preston.  He  has  been  promoted  to  first-class  air 
mechanic  in  the  wireless  section. 

Accrington  — At  a  meeting  of  the  General  Purposes 
Committee  last  week,  the  resignation  was  read  of  Major 
Harold  Gray,  the  Borough  Electrical  Engineer.  Major 
Gray  has  been  identified  with  Accrington's  electrical 
undertaking  since  its  inauguration,  and  in  much  of  its 
rapid  development  he  has  been  closely  concerned. 
Arrangements  have  been  made  by  which  Major  Gray 
is  to  continue  to  receive  £140  a  year  from  the  Corpora- 
tion until  the  end  of  the  war. 

Sheffield  -  At  the  next  monthly  meeting  the  City 
Council  will  consider  the  subject  of  salary  increases  to 
various  officials  in  the  Electricity  Department.  In 
some  instances  special  advances  are  to  be  proposed  on 
account  of  the  enormous  growth  of  work,  which  has 
resulted  in  a  considerable  alteration  in  the  duties  6f 
the  employees.  Many  members  of  the  Electricity 
Department  are  at  present  serving  with  the  colours, 
and  of  these  six  are  to  be  granted  scale  increases. 
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Tide  and  Speed  Tables-— We  have  to  acknowledge 
with  many  thanks  the  usual  handy  '.'  Tide  and  Speed 
Tables  for  1917,"  issued  by  Messrs.  Alfred  Graham 
&  Co  the  well-known  makers  of  marine  telephones. 
The  booklet,  which  is  a  handy  size  for  the  pocket,  gives 
full  particulars  of  the  tides  at  the  principal  seaports 
of  the  United  Kingdom,  and,  in  addition,  contains 
much  valuable  information  and  data  concerning  British 
and  metric  weights  and  measures,  postal  dues,  etc. 

Accrington  —As  a  result  of  the  arbitration  pro- 
ceedings conducted  by  Sir  George  Askwith,  a  war  bonus 
of  6s.  6d.  per  week  has  been  granted  to  the  male  tram- 
wav  employees  of  fourteen  Lancashire  towns,  that 
amount  to  "include  any  increases  granted  since  the 
outbreak  of  the  war.  'Youths  under  18  are  to  receive 
a  war  bonus  of  3s.  3d.  The  award  makes  no  change  in 
the  wages  or  war  bonus  paid  to  female  employees. 
Amongst  the  towns  affected  are  Accrington,  Preston, 
and  Bolton. 

Magnesite— The  Minister  of  Munitions  gives  notice 
that  in  exercise  of  the  powers  conferred  upon  him,  he 
hereby  prohibits  as  from  January  9th  the  use  of  Magne- 
site  and  Magnesite  Products  for  or  in  connection  with— 
(1)  The  construction  or  repair  of  any  building  (other 
than  a  furnace)  or  any  flooring  or  deck,  or  (2)  the 
manufacture  of  any  insulating  or  non-conducting  ma- 
terial except  under  and  in  accordance  with  the  terms 
of  a  permit  granted  by  the  Minister  of  Munitions.  All 
applications  in  reference  to  this  Order  should  be  ad- 
dressed to— Director  of  Steel  Production  (W.  J.  J. 
342),  Armament  Buildings,  Whitehall  Place,  S.W. 

The  Maintenance  of  Accumulators  — Under  the 
heading  of  "Operators'  Notes,"  the  Wireless  World 
for  January  prints  a  number  of  useful  hints  on  the 
"  Maintenance  of  Accumulators."  The  writer  deals 
with  three  different  types  in  use  on  British  vessels,  and 
then  proceeds  to  illustrate  the  various  methods  of 
finding  the  charging  rate  and  the  process  employed  m 
putting  the  accumulators  in  charge.  Seeing  that, 
under  the  International  Rules  at  present  m  force,  accu- 
mulator batteries  are  onlv  to  be  used  in  cases  of  emer- 
gency it  is  important  that  operators  at  sea  should  be 
thoroughly  conversant  with  the  discharging  and  re- 
charging of  the  accumulators  supplied.  Such  notes  as 
are  to  be  found  in  this  paper  should  prove  most  useful 
in  furthering  the  proficiency  of  operators  with  regard 
to  this  matter.   '  

Trade  Notes. 

The  Bastian  Electric  Co.,  Ltd.,  185,  Wardour  Street,  London 
W  issue  a  neat  and  attractive  brochure,  giving  particulars 
of  "those  of  their  well-known  Bastian  Heaters,  of  which  they 
are  in  a  position  to  give  good  delivery  at  the  present  time.  These 
include  the  A  and  F.  types,  Lantern  Heaters,  Admiralty  pattern, 
and  various  Pyro  and  Pygmy  specialities  A  noteworthy  in- 
novation is  the  system  of  stamping. the  glowers  with  a  lepre- 
sentative  number,  which  should  considerably  simplify  ordering. 
Each  voltage  and  type  of  glower  is  given  a  code  number,  the 
voltage  is  stamped  on  the  terminals  of  the  glower,  and,  in  ordering 
replacements  the  customer  merely  has  to  compare  vath  the 
catalogue  number  the  voltage  stamped  on  the  terminate  of 
S  glowers  in  order  to  arrive  at  the  corresponding  lis :  number. 

Few  business  men  have  any  sort  of  an  idea  of  the  cost  of  draft- 
ing an  advertisement  suited  to  the  particular  requirements 
of  their  business.  The  matter  is  usually  placed  in  the  hands 
of  an  advertising  expert,  and  he  is  left  to  do  the  best  he  can 
for  a  certain  amount  to  which  he  is  limited  by  his  dient  As 
a  guide  to  the  cost  of  various  forms  of  advertisement  Messrs. 
A   J   Greenly    and  Co.,' 37.  Strand,  London,  W.C.,  have  hit 


upon  the  happy  expedient  never  before  attempted,  of  issuing 
an  illustrated  folder  showing  reproductions  of  many  of  the 
best-known  types  of  advertisement,  together  with  the  approxi- 
mate cost  of  preparing  the  designs,  drawings,  etc.  A  careful 
study  of  this  circular  should  go  far  towards  educating  the 
advertiser  up  to  the  probable  cost  of  any  proposed  campaign, 
and  we  understand  that  a  copy  will  be  sent  to  any  interested 
reader  on  request. 

From  Messrs.  Cravens'  Patent,  Ltd.,  97,  Corporation  Street, 
Manchester,  comes  an  illustrated  price  list  of  their  many 
specialities  in  trucks,  trollies,  ladders,  barrows,  baskets,  hampers, 
furniture,  etc.  The  firm  make  a  special  feature  of  all  kinds 
of  trucks,  wickerwork,  ladders  and  associated  goods,  and  the 
list  includes  illustrations  of  a  considerable  variety  of  patterns.  . 

Reviews  of  Books, 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.]  ■ 

Principles  of  the  Telephone  :  Part  i,  Subscribers 
Apparatus.    By  C.  M.  Jansky  and  D.  C.  Faber.  (Hill 
Publishing  Co.,  6s.  3d.  net.)— Essentially  a  work  for  students 
of  telephony,  this  first  volume  of  a  projected  set  of  three 
covering  the  entire  field  should  find  a  good  market.  The- 
authors  are  professors  in  the  University  of  Wisconsin  and 
have  based  their  matter  largely  on  experience  gained  by 
contact  with  men  engaged  in  all  branches  of  the  telephone 
industry.   As  its  title  implies,  the  book  is  primarily  devoted 
to  the  principles  of  the  telephone  .and  is  in  no  sense  a  de- 
scriptive elaboration  of  makers'  catalogues.    The  intro- 
ductory chapter  dissects  an  average  telephone  instrument 
and  gives  definitions  of  the  various  component  parts 
together  with  a  brief  description.    Chapters  2  and  3  embody 
sound  information  on  elementary  electrical  and  magnetic 
principles  respectively,  whilst  in  Chapter  4  we  are  treated 
to  a  dissertation  on  the  allied  science  of  Sound  or  Acoustics. 
The  remainder  of  the  book  goes  on  to  treat  of  the  various 
components  in  turn,  and  subsequently  of  the  combinations- 
of  apparatus  which  go  to  the  composition  of  a  complete 
subscriber's    telephone.    Faults,     and     their  location; 
Lightning  Protection  ;  Installation  ;  Party  Lines  and  In- 
tercommunication Telephones  are  among  the  subjects  to 
which  whole  chapters  are  allocated.    The  drawings  and 
diagrams  throughout  are  particularly  clear,  whilst  a  set 
of  questions  at  the  end  of  each  chapter  enables  the  student 
to  test  his  progress  in  the  acquisition  and  retention  of  the 
knowledge  set  out  for  his  benefit.  .  We  commend  this  work 
to  the  notice  of  students  who  contemplate  taking  up  a 
course  of  Telephony. 
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protected  with 
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Our  Gloves  are 
manufactured  by  a. 
special  process 
which  keeps 
them  perfectly 
soft. 
They  will  stand 
any  climate. 


Sample  Pair  sent  on  receipt  ol  P.O.  lor  7/6,  which  will  be  returned  U  gloves  are 
Sample  *^  »ppf()Ted  0,  and  Bent  back  within  8  day»  alter  receipt.  | 

write  oept ,  h.b.  DAVID  MOSELEY  St  SONS,  LD., 

for  details    ARDW,CK  MANCHESTER- 


January  26,  1917. 


Fbiday,  January  26,  1917. 


CONTENTS. 

PAGE 


Useful  Hints  for  Cutting  and  Sawing  Slate  Panels.  .  47 

Fire  Protection  . .        . .        . .        . .        . .  ■. .  48 

Some  Aspects  of  Lord.  Kelvin's  Life  and  Work  . .  49 

Telephony         . .       . .       . .       . .        . .  . .  . .  50 

Edison's  Time  Card     ....        . .        . .  . .  . .  50 

Current  Topics  ..        ..        ..        .         ..  ..  53 

Electric  Cooking  and  Heating.  .        .  .        . .  .  .  57 

Educational  Questions  and  Solutions .  .        .  .  .  .  57 

Practical  Wiring  Calculations .  .        .  .        .  .  .  .  58 

Trade  Notes      ....        . .        . .        . .  . .  59 

Various  Items    .  .  •       .  .        .  .        . .        .  .  .  .  60 


USEFUL  HINTS  FOR  CUTTING  AND  SAWING 
SLATE  PANELS.* 

By  Harry  B.  Stillman. 


Slate  should  be  thoroughly  examined  for  cracks  when 
it  is  unpacked.  While  it  may  have  been  subject  to  a 
close  inspection  before  leaving  the  quarry  or  the  shop, 
owing  to  the  unnecessary  but  frequent  rough  handling 
during  transit,  one  is  very  apt  to  find  a  cracked  or 
broken  slate.    While  a  few  small  cracks  in  the  larger 


i7_ 

In  sawing  slate  one  inch  or  over  in  thickness,  use 
an  ordinary  carpenter's  saw,  operating  the  saw  from 
underneath  the  panel  and  sawing  one-sixteenth  of  an 
inch  or  so  from  the  outside  of  the  line.  It  is  a  much 
better  plan  to  allow  a  little  leeway  when  sawing  or 
cutting  slate,  which  may  then  be  filed  back  to  themark, 
rather  than  attempt  to  saw  directly  on  the  line,  which, 
unless  you  are  an  expert,  will  result  in  a  saw-tooth  edge 
as  full  of  ridges  and  hollows  as  a  boarding-house 
mattress. . 

Lighter  slate,  one-quarter  or  one-half  inch  thick,  as 
used  for  door  or  side  linings,  may  be  cut  several  pieces 
at  a  time  in  the  following  manner:  (1)  Mark  one  slate 
on  the  front  side  where  you  wish  to  cut  with  the  pointed 
end  of  a  file  or  nail  (see  Fig.  1)  Make  the  scratch  good 
and  deep.  This  prevents  the  slate  from  chipping.  Mark 
the  line  straight  with  the  aid  of  a  try  square. 

Place  three  or  four  pieces  together  in  the  vice  with 
ends  and  sides  even,  the  marked  slate  on  the  outside. 
Mark  another  line  on  the  top  edges  in  line  with  the  first 
mark,  then  cut  with  a  hack  saw,  with  the  blade  turned 
so  that  the  frame  of  the  saw  will  slip  down  past  the 
ends  of  the  slate  while  saw  ing  (see  Fig.  2).  By  sa wing- 
carefully  and  watching  the  saw  and  not  the  clock  one 
ought  to  turn  out  a  very  satisfactory  job. 

The  sawing  should  be  done  from  the  front  of  the 
slate.  Do  not  attempt  to  force  the  saw,  as  this  is  apt  to 
result  in  a  zigzag  cut  or  a  broken  saw  blade.  After 
sawing,  keep  the  sides  and  ends  even,  stand  them  in  the 
vice  and  file'them  back  to  the  line  with  a  bastard  file  or 
a  wood  rasp,  as  shown  in  Fig.  3. 

If  there  is  no  vice  convenient,  and  you  have  a  number 
of  pieces  to  cut,  it  may  pay  you  to  knock  together  a 
aome-made  vice,  which  could  be  Aery  easily  done  by 
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Fig.  ^."—Method  of  Marking  Slate  for 
Cutting. 


Fig.  2. — Sawing  Seve 
One 


ral  Pieces  of  Slate  at 
Time. 


Fig.  3.— File  Should  Be  Used  for  Smoothing 
Ends  After  Sawing. 


panels  are  considered  of  no  serious  importance,  in  no 
wav  affecting  the  stayipg  qualities  of  the  slate,  the 
larger  cracks  are  very  liable  to  open  up  if  exposed  to  a 
very  high  heat  after  being  installed,  or  to  w  iden  or  in- 
crease in  length  should  any  of  the  holes  when  drilling 
come  anywhere  near  the  cracks. 

The  cracks  may  be  very  easily  located  by  rubbing- 
over  the  entire  slate  w  ith  a  damp  cloth ;  the  moisture 
will  soon  dry  off,  with  the  exception  of  the  cracks, 
which  retain  the  moisture  longer,  and  show  up  plainly 
the  full  length.  A  slate  with  a  check  or  crack  should  be 
handled  very  carefully,  for  the  least  little  knock  in  the 
weakened  place  may  mean  a  crack  that  will  show  up 
like  a  crease  in  a  pair  of  white  duck  pants. 
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any  man  who  is  handy  with  tools.  A  few  bolts  and  nuts 
and  any  odd  pieces  of  lumber  lying  around  will  do  the 
trick.    Fig.  4  shows  the  arrangement. 

Use  a  thick  board  for  the  bottom  about  8  by  16  ins. 
Nail  a  cleat  on  each  end  that  will  serve  as  a  riser,  allow- 
ing the  board  to  rest  on  the  cleats  and  not  on  the  bolt 
heads.  Cut  two  small  boards  about  three  inches  wide 
and  to'  correspond  in  length  to  the  width  of  the  bottom 
board.  Bore  holes  in  the  two  top  pieces  and  the  bottom 
board  for  the  bolts,  which  should  be  about  six  inches 
apart,  and  .about  one  inch  in  from  the  edge  of  the  board,, 
-and  the  same  distance  from  the  ends  of  the  top  pieces. 
Have  the  bolts  long  enough  to  allow  room  for  several 
pieces  of  slate,  which  can  all  be  cut  at  the  same  time. 
This  vice  or  clamp,  if  properly  constructed,  ought  to 
give  .several  years  of  service. 
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If  you  wish  to  take  off  an  inch  or  so  from  a  slate  door 
lining-,  it  may  be  sawed  very  similar  to  the  side  lining. 
Mark  a  deep  line  on  the  front  side,  place  in  the  vice  with 
a  board  in  back  to  strengthen  it  when  sawing'  (see 
Fig.  5).  This  may  be  cut  with  a  hack  saw.  It  is  well  to 
bear  in  mind  when  sawing,  filing  or  drilling  slate  that  it 
should  always  be  done  from  the  front  side  or  face  of  the 
slate ;  this  prevents  chipping  or  flaking  off  on  the  face. 
A  slate  that  is  haggled  or  chipped  all  along  the  edges 
makes  a  ragged-looking  job  at  its  best,  and  this  is 
irn  necessary. 


FIRE  PROTECTION. 


Demonstration  of  the  Pyrene  Fire  Extinguisher. 


A  remarkable  demonstration  of  the  extinguishing 
capacity  of  the  Pyrene  Fire  Extinguisher  was  carried 
out  in  London  on  the  16th  inst. 

The  Pyrene  Extinguisher  (which  has  been  previously 
described  in  our  columns)  is  a  small,  double-acting 
hand  pump,  very  light  "and  easy  t©  handle,  which  is 


p-jg.  4, — Arrangement  That  Takes  the  Place     Fig.  5. — Trimming  Edges  of  a  Slab  with  a     Fig.  6. — Cutting  Slate  with  a  Cold  Chisel  l< 
of  a  Vise.  Hack  Saw.  Hack.  Saw  Is  Not  Available. 

filled  with  Pyrene  liquid.  The  liquid  is  devoid  of 
moisture,  and  in  the  process  of  manufacture  all  acids 
and  alkalis  have  been  eliminated.  It  is  a  non-conductor 
of  electricity,  and  is  generally  recognised  as  the  most 
efficient  extinguisher  of  electrical  fires.  The  extinguish- 
ing principle  is  that  when  the  liquid  comes  into  contact 
with  heat  it  is  converted  into  a  heavy,  cohering  blanket 
of  non-poisonous  vapour,  which  excludes  the  oxygen 
from  thefire,  and  thus  extinguishes  it. 

The  display  was  of  special  interest  in  that  all  the 
fires  involved  were  of  very  highly  inflammable  materials. 
For  the  most  part,  water  would  have  been  practically 
useless  as  an  extinguishing  agent. 

A  quantity  of  crude  mineral  oil,  tallow,  naphthaline, 
and  petrol  was  put  into  a  large,  shallow  tray.  It  was 
allowed  to  burn  until  it  developed  into  a  furious  blaze. 
It  was  extinguished  in  two  or  three  seconds. 

Another  striking  test  was  one  involving  three  tar 
and  oil  barrels  with  petrol,  paraffin,  tallow,  tar,  shavings, 
etc.  These  were  set  alight,  and  were  extinguished  with 
remarkable  rapidity. 

To  show  the  confidence  which  the  Pyrene  Company 
have  in  their  machine,  they  set  their  own  motor-car 
alight,  and  after  extinguishing  the  blaze,  started  the 
engine,  showing  that  no  damage  whatever  had  been 
done  to  the  working  parts  of  the  motor  either  by  the 
fire  or  by  the  application  of  Pyrene  Liquid. 

There  were  fourteen  tests  in  all,  including  demon- 
stration on  celluloid,  paints,  turpentine,  varnish,  a 
mixture  of  rubber  and  naphtha,  and  film.  The  demon- 
stration was  brought  to  a  close  by  a  very  interesting 
illustration  of  the  protection  afforded  when  the  Pyrene 
machine  is  installed  at  a- factory.  A  wooden  structure 
was  erected  to  represent  a  workshop,  and  a  Pyrene 
Extinguisher  was  hung  up  in  the  enclosure,  and  two 
other  machines  were  placed  at  distant  points  in  the 
demonstration  ground.  A  quantity  of  loose  celluloid 
was  set  alight  on  the  bench,  and  the  flames  were  com- 


7. — Method  of  Cutting  a  Slate  Slab  with  a  Fine-Tooth  Car- 
penter's Saw. 

If  the  door  lining  is  too  large  to  be  cut  as  above,  use 
a  fine-tooth  carpenter's  saw.  Glamp  the  slate  to  the 
bench,  as  shown  in  Fig".  7,  with  the  saw  marks  project- 
ing over  far  enough  to  allow  the  saw  to  clear  the  bench 
when  sawing. 

If  you  are  a  little  pinched  for  want  of  tools,  the  slate 
may  be  cut  with  a  cold  chisel  and  hammer.  The  slate 
should  be  laid  on  a  clean  flat  surface  with  no  odd  nails 
or  screws  underneath.  By  holding  the  chisel  at  a  slight 
angle  and  cutting'  a  little  aWayfrom  the  line  (Fig.  6), 
and  cutting  from  both  sides  of  the  slate  within  an  eighth 
of  an  inch  from  cutting  through,  the  operation  may  be 
finished  by  giving  a  sharp  crack  of  the  hammer. 


Export  Prohibited- — A  Supplement  to  the  Board 
of  Trade  Journal  of  January  18  contains  complete  lists 
of  articles  which,  according  to  the  latest  information 
received  by  the  Board  of  Trade,  are  prohibited  to  be 
exported  to  various  destinations  from  British  India, 
Canada,  New  Zealand,  South  Africa,  Newfoundland, 
Egypt,  Malta,  Cyprus,  Mauritius,  and  Ceylon.  The 
Supplement  may  be  obtained  at  the  price  of  3d.  per 
copy  (post  free,  4d.)  through  any  bookseller,  or  directly 
from  His  Majestjr's  Stationery  Office,  Imperial  House, 
Kingsway,  London,  W.C, 
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municated  to  a  heap  of  cotton  waste  saturated  in 
petrol,  also  on  the  bench.  On  the  ground  there  was 
a  bucket  containing  petrol,  and  at  the  side  a  large  heap 
of  wood  wool  saturated  in  petrol.  The  whole  of  this 
was  set  alight,  and  there  were  four  distinct  fires  burning. 
These  were  first  attacked  by  one  man  with  the  machine 
hanging  in  the  enclosure,  while  two  men  went  for  the 
other  two  machines  and  got  to  work  on  the  fires.  They 
were  put  out  with  wonderful  rapidity,  only  a  small 
quantity  of  liquid  being  used  from  each  of  the  machines. 

This  gave  a  very  convincing  idea  of  the  quickness 
with  which  the  Pyrene  machines  can  be  conveyed  to 
the  scene  of  a  fire  and  put  into  operation.  It  would 
certainly  seem  that,  where  factories  are  protected  with 
these  appliances,  there  would  be  very  little  chance  of 
a  fire  spreading  if  it  were- attacked  with  any  degree  of 
promptness. 


SOME    ASPECTS    OF   LORD    KELVIN'S  LIFE 
AND  WORK.* 


By  Dr.  Alexander  Russell,  Vice-President. 

(Continued  from  page  36.) 
j 6.  Thomsox  as  a  Teacher. 
The  author  attended  Sir  William  Thomson's  Natural 
Philosophy  class  at  Glasgow  University  in  1878-79,  and 
his  higher  mathematical  class  during  the  sessions 
1878-79  and  1881-82.  In  the  natural  philosophy  class 
Thomson  was  a  most  inspiring  teacher,  and  showed 
many  most  interesting-  experiments.  Those  students, 
however,  whose  ambitions  were  limited  to  passing- 
degree  examinations  got  more  help  from  Mr.  Bottomley 
and  Donald  Macfarlane,  his  assistants. 

In  the  higher  mathematical  class  of  1878  Thomson 
started  lecturing  on  simple  cycloidal  systems.  As  the 
w  edition,  Vol.  1,  Part  I.,  of  Thomson  and  Tait's 
Natural  Philosophy  "  Avas  then  in  the  press,  he  was 
very  busy  correcting  proof  sheets  and  making-  additions. 
In  fact,  most  of  the  paragraphs  numbered  345 1  to  3452S 
Were  given  as  part  of  the  lectures.  The  author  was  sadly- 
puzzled  in  trying  to  understand  what  a  cycloidal  system 
was.  Thomson  denned  it  as  a  system  so  constituted 
that  the  positional  forces  are  proportional  to  displace- 
ments, the  motional  forces  to  velocities,  and  in  which 
the  kinetic  energy  is  a  quadratic  function  of  the 
velocities  with  constant  coefficients.  Lagrange's  equa- 
tions of  motion  were  then  written  down. 

Although  the  author  failed  at  the  time  to  grasp  the 
athematical  principles  of  the  motions  of  gyrostats,  yet 
e  thoroughly  enjoyed  the  lectures  and  seeing  gyrostats 
wing  so  as  to  be  "  azimuthally  stable,  one  inclinational 
ode  unstable,  the  other  stable  without  rotation;  with 
ptation  two  unstable,  one  stable."    Professor  Andrew 
ray  in  the  sixth  Kelvin  lecture}  showed  some  of  these 
xperimentsi.    He  also  gave  the  theory  in  a  form  which 
an   be  readily  grasped,  and   gave   several  novel  and 
al Liable  results. 
Thomson  was  always  so  enthusiastic  in  these  lectures, 
etting  his  class  to  work  out  mathematical  theorems 
hich  some  of  them  could  do,  and  giving  them  all  kinds 
f  interesting  information.    He  told  them,  for  instance, 

*  An  abstract  of  the  Eighth  Kelvin  Lecture,  delivered 
ovember  9th,  10.16.  before  the  Inst.  E.E. 

+  Journal  I.E.E.,  1915,  vol.  53,  p.  277. 


that  once  when  showing  a  gyroscope  to  Jlelmholtz  the 
wheel  flew  off  and  utterly  demolished  Helmholtz's  new 
hat.  He  had  therefore  i<»  "cage  it  in  like ia  wild  beast.' 
It  was  necessary  also  to  change  its  name,  and  so  he 
called  it  a  gyrostat.  The  author  left  his  class  in  1879, 
badly  fitted  to  pass  examinations  and  with  very  hazy 
notions  about  the  theory  of  gyrostats,  gimbals, 
azimuthal  motions,  and  Lagrange's  equations,  but  with 
t lie  highest  admiration  in  every  way  for  Sir  William 
Thomson  and  an  appreciation  of  the  pleasures  ol 
original  research.  In  particular  he  admired  Thomson's 
way  of  never  passing  over  difficulties. 

During  the  session  1881-82  Sir  William  Thomson 
lectured  on  the  theory  of  heat  and  gave  the  Fourier 
mathematics.  The  author  finds  by  looking  back  at  his 
notes  that  he  quite  understood  all  that  was  given. 
Thomson  was  very  busy  at  this  time  with  all  manner  of 
electrical  experiments,  but  he  did  not  refer  to  them  in 
this  class. 

In  solving  problems  the  mathematical  processes 
Thomson  used  nearly  always  had  a  ohysical  significance. 
He  solved  problems  in  one  branch  of  physics  by  methods 
suggested  by  other  branches.  For  instance,  he  found 
the  electric  attractions  of  spheres  by  the  optical  method 
of  images  and  obtained  the  solutions  for  the  propagation 
of  signals  in  a  submarine  cable  by  analogy  with  the 
problem  of  the  diffusion  of  heat  along  a  bar.  He  also 
solved  many  magnetic  problems  by  analogy  with  the 
corresponding  hydrodynamical  problems.  Much  of  his 
success  was  due  to  his  ability  to  grasp  quickly  the 
analogy  between  problems  in  various  branches  of 
physics. 

With  pure  mathematics  he  had  little  sympathy.  He 
regarded  it  merely  as  a  tool.  He  could  not  understand 
how  to  the  pure  mathematician  the  work  of  the  physicist 
■  sometimes  appears  trivial.  From  the  mathematical  point 
of  view  the  really  important  matter  is  tx>  obtain  the  solu- 
tion. The  mathematician  is  little  interested  if  a  physicist 
at  a  later  date  applies  his  solution  to  explain  some 
physical  phenomenon.  To  Thomsoin  this  attitude  of 
mind  seemed  a  symptom  of  mental  disease. 

•  17.  Conclusion. 
In  what  precedes  the  author  has  only  dealt  w  ith  a  few 
aspects  of  Lord  Kelvin's  life  and  work  which  are  of 
general  interest  to  engineers.  He  has  not  touched  on 
the  epoch-making  advances  Lord  Kelvin  made  in  the 
theory  of  thermodynamics  or  his  wonderful  researches 
in  the  theory  of  elasticity  and  the  figure  of  the  earth. 
Kelvin's  name  would  be  world-famous  if  he  had  written 
on  one  only  of  any  of  the  following  subjects  :  thermo- 
dynamics, electricity,  magnetism,  elasticity,  telegraphy, 
heat,  hydrodynamics,  electrical  engineering,  mathe- 
matics, dynamics  or  navigation.  His  explorations  in 
all  of  these  subjects  help  us  to  realise  the  boundless 
unexplored  fields  of  research  which  stretch  before  us  in 
endless  perspective.  Had  it  not  been  for  Kelvin  the 
world  would  be  perceptibly  poorer  to-day.  His  pub- 
lished works  are  a  gift  to  universal  humanity.  As  an 
imaginative  thinker,  a  powerful  reasoner,  and  a  skilful 
inventor,  Kelvin  was  probably  unique.  English  elec- 
trical engineers  will  do  well  always  to  remember  him 
gratefully.  During  the  last  few  weeks  of  his  life  he 
often  thought  of  our  institution  with  kindly  affection. 
His  work  will  endure  and  his 

"  Life,  like  a  dome  of  many-coloured  glass, 
Stains  the  white  radiance  of  Eternity." 
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TELEPHONY. 


Being  solutions  to  the  Questions  set  by  the  City  and  Guilds 
of  London  Institute  in  the  Final  Grade  Examination 
in  Telephony  held  on  May  $th,  1916. 

Compiled  by  "  First  Class  Honoursman." 


Q.  1. — Explain  why  speech  currents  of  high  pitch  or 
frequency  are  damped  out,  in  transmission,  to  a  greater 
extent  than  those  of  lower  frequency.  To  what  extent 
does  loading  counteract  this  effect  ? 

A .  Telephonic  speech  waves  are  of  composite  charac- 
ter, consisting  of  a  number  of  superposed  vibrations  of 
various  periodicities  or  frequencies.  The  frequency  of 
the  component  waves  may  range  from  100  per  second  or 
less,  to  2,000  per  second  or  more,  the  lower-frequency 
vibrations  corresponding  to  lower  notes  and  the  higher- 
frequency  vibrations  to  notes  of  higher  pitch. 

The  four  principal  electrical  constants  which  deter- 
mine the  transmission  efficiency  of  any  telephone  line 
are  its  resistance,  leakance,  electrostatic  capacity,  and 
inductance,  and  the  effective  values  of  each  of  these 
constants  increase  to  a  greater  or  less,  degree  with 
increase  of  frequency,  so  that  waves  of  high  frequency 
are  affected  to  a  greater  extent  than  are  waves  of  lower 
frequency.  Waves  of  high  frequency  are  reduced  in 
amplitude,  or  they  may  be  entirely  damped  out,  while 
others  of  lower  frequency  are  transmitted  ;  further, 
waves  of  high  frequency  are  displaced  with  respect  to 
one  another,  or  their  phase-relationship  is  altered,  to 
a  greater  extent  than  is  the  case  with  waves  of  lower 
frequency,  i.e.,  waves  of  different  frequencies  are 
transmitted  with  different  velocities. 

The  four  principal  constants  named  above  are  con- 
nected by  two  other  subsidiary  constants,  termed  the 
attenuation  and  wave-length  constants,  and  the  latter 

are  expressed  in  the  formulae  : — 

 1 

a  =    {  I  /  (#2  +pm)  (52  +  +  h{RS  -  p2CL)  }  2  .  .  .  .  (I) 

and 

  1 

-8  =  {  \  /  (i?2  +  p2L1)  (52  +  ptC'l)  _  1  (RS  -  pKL)  }  2  ....  (2) 

where  a  and  £  are  the  attenuation  and  wave-length 
constants  respectively,  R  is  the  effective  resistance 
injohms,  L  the  effective  inductance  in  henries,  C  the 
electrostatic  capacity  in  farads,  S  the  leakance  in  ohms 
(or  reciprocal  of  the  insulation  resistance  in  mhos), 
and  p  =  2-  times  the  periodicity  per  second.  In- 
spection of  these  formulae  shows  that  both  a  and  Q 
increase  with  increase  of  frequency,  which  means  that 
waves  of  different  frequencies  are  not  equally  attenuated, 
nor  are  they  transmitted  with  the  same  velocity.  If, 
however,  CR  be  made  equal  to  SL,  then  a  [formula  (1)] 
reduces  to  (RS)  * ,  which  does  not  contain  p,  and  is 
apparently  independent  of  frequency,  and  all  waves 
should  therefore  be  proportionately  attenuated.  Again, 
making  the  same  assumption  that  CR  =  SL,  then 
0  [formula  (2)]  reduces  to  p  (CL)-1-,  and  since  for  .all 

wave-motions   the  velocity,  V   =  — ^p-  we  obtain  by 

simple  substitution  V  =  (C  L)^,  which  again  is  in- 
dependent of  frequency,  and  indicates  that  all  waves 
would  travel  with  the  same  velocity.  These  considera- 
tions suggest  that  if  the  four  constants  can  be  regu- 
lated so  that  CR  =  SL,  the  circuit  will  be  distorsionless. 


Now  there  are  engineering  or  economic  reasons  against 
decreasing  R  or  increasing  5,  and  as  C  is  always 
greatly  in  excess  of  L  in  all  unloaded  circuits,  it  becomes 
necessary  to  increase  L  if  the  relation  CR  =  SL  is 
to  obtain.  Accordingly,  inductance  is  inserted  in  the 
fine  either  by  joining  inductance  coils  in  series  in  the 
line  at  regular  intervals,  or  by  giving  the  conductor  a 
continuous  winding  of  very  finely  divided  iron  wire. 
For  correct  loading  by  means  of  coils,  it  is  essential 
that  there  be  at  least  tt  coils  per  wave-length  at  fre- 
quency of  2,000  periods  per  second.  The  insertion 
of  loading  coils  adds,  of  course,  to  the  impedance  of 
the  circuit,  but  if  -the  circuit  be  sufficiently  long,  and 
correct  loading  be  adopted,  the  reduction  in  attenuation 
and  of  distortion  more  than  compensates  for  the  added 
impedance  of  the  coils  by  the  gain  in  the  clearness  of 
received  speech. 

(To  be  continued.) 


EDISON'S  TIME  'CARD. 


Mr.  Edison,  the  inventor,  has  defined  genius  as  2 
per  cent,  inspiration  and  98  per'  cent,  perspiration. 
In  his  own  working  rooms  in  New  Jersey,  Mr.  Edison 
punches  a  time  card  each  day  when  he  comes  and 
goes,  just  as  any  other  employee,  and  his  time  card  is 
the  best  evidence  of  his  belief  in  his  definition. 

A  study  of  one  of  Mr.  Edison's  time  cards  is  interesting. 
This,  his  time  card  of  the  week  ending  August  27th, 
shows  that  on  Wednesday  Mr.  Edison  did  not  come  in 
at  all  in  the  morning,  for  he  was  already  in,  having 
worked  all  night.  He  left  at  8.16  in  the  morning  and 
returned  six  hours  later,  "  punching  in  "  at  2.20.  Again 
he  worked  all  night,  leaving  the  following  morning  at 
8. 11  after  an  18-hour  stretch  of  work.  Thus  he  laboured 
night  after  night  and  at  the  end  of  the  week  the  punching 
shows  a  total  of  95  hours  and  49  minutes  to  his  credit. 
This  time  card  was  selected  at  random  and  does  not 
differ  much  from  the  time  card  found  in  the  rack  under 
Mr.  Edison's  name  at  the  end  of  almost  any  week. 


Blackburn- — At  the  annual  meeting  of  the  local 
Chamber  of  Trade,  on  January  15,  Mr.  Harry  Garstang, 
electrician,  of  Mincing  Lane,  was  elected  to  serve  on 
the  Committee  for  the  ensuing  twelve  months. 

Official  Price  of  Aluminium —The  selling  price  of 
aluminium  ingots  of  ordinary  commercial  purity  of 
98-99  per  cent,  has  been  fixed  by  the  Ministry  of  Muni- 
tions at  £225  per  ton,  carriage  paid  to  consumers' 
works.  The  maximum  selling  price  of  remelted  alu- 
minium scrap  and  swarf  ingots  of  98-99  per  cent, 
purity  has  been  fixed  at  £210  per  ton,  carriage  paid  to 
consumers'  works.  The  maximum  price  must  not  be 
exceeded,  but  a  lower  one  may  be  fixed  by  agreement 
between  the  seller  and  the  buyer,  based  upon  the 
metallic  aluminium  content.  These  prices  are  to 
take  effect  as  from  January  1,  1917,  and  permits 
under  Regulation  30A  of  the  Defence  of  the  Realm 
Regulations  will  be  granted  only  for  such  dealings  in 
the  above-mentioned  materials  as  are  in  accordance 
with  the  above  prices.  The  above  prices  are  subject 
to  alteration  at  any  time,  as  may  be  directed  by  the 
Minister  of  Munitions. 

The  Electrification  of  Railways.  By  Gisuert  Kapp.  Is 
beautifully  illustrated  and  most  interesting.  Price  la.  Dost  free  from 
Electricity  Office. 
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SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 
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SWITCHGEAR 
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3  core  19/U  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


^^OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

^T^HERE  is  a  latin  motto, 
"  Experto  Crecle,"  which 
means  "Trust  one  who  has 
had  experience.''  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1 837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD., 

Blomfield  Street,  LONDON,  E.C 


or 


TRAIN  LIGHTING 


POPE 

ELASTA 

(British  Made) 
WIRE 
LAMPS 

Made  with  a  specially  strong 
filament  that  withstands 
vibration — impervious  to  the 
jolts  and  jars  of  Railway  Trains. 
Strong  .  Brilliant  .  Economical. 

Advt.  of  Popes  Electric  Lamp  Co.,  Ltd.,  Hyihe  Road,  Willesden,  NW. 


"  What  would  you  do  without 
me  on  your  journey  home  ?  " 
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TO    OUR  READERS. 


Elecijuciti  is  published  every  Friday,  and  is  on  sale  *t  the  pr™°>P*l 
K  uIwmv  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

"ho  Editor  docs  not,  hold  himself  responsible  for  opinions  «P"»<* 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 

""Questions  to  which  an  answer  is  required  must  b*  accompanied  by  a  Id 
stamp  for  reply.   When  considered  of  sufficient  -iterest,  the  answer  will 

^ef2£l^rSM  columns  and    alterations  to  existing 

ones  must  reach  the  publishing  office  not  later  than  the 

first  post  Tuesday  morning,  in  order  to  be  in  turn-  to,  th< 

of  the  following  Friday.    This  is  important.    Rate  quoted  on  applu-nt  u,n. 

Subscription—^,  a  year,  3s.  3d.  half-year.  Is.  9d.  a  quarter,  m 

postage  prepaid  in  the  United  Kingdom ;  8s.  a  year  to  Foreign  Countries, 

postage  prepaid.  „  Tn,„ 

All  remittances  pavable  to  the  Publishers,  S.  Bextei.l  and  Co.,  Lid.. 
36-39,  Maiden  Lane,  London,  W.C.   Telephonic,  No.  2160  Gerrard.  

PATRIOTISM. 

(1)  — Invest  in  the  War  Loan! 

(2)  — Work  your  hardest  and  get  every  penny 

out  of  your  machinery.  It  will  pay  the 
country  and  it  will  pay  you! 

(3)  — Buy  and  study  technical  books.     It's  like 

buying  brains,  and  helps  you  to  earn 
yet  more  money.  Also  it  improves 
your  value  as  an  asset  to  the  Empire. 

Write  to  S.  RENTELL  &  CO.,  Ltd.,  36,  Maiden  Lane,  Strand, 
London,  and  ask  for  their  Book  Catalogues. 

Current  Topics. 

Mr.  A.  P.  M.  Fleming,  the  well  known  authority 
on  the  subject  indicated  by  the  title  of  this  paragraph, 
still  continues  his  campaign  aimed 
Industrial      at  awakening  the  authorities  of  the 
Research.     British  Empire  to  the  urgent  need 
for  organising  scientific  and  industrial 
research,  especially  the  latter.      On  the  fifteenth  of 
this  month  he  read  a  paper  on  the  subject  before  the 
Junior  Institution  of  Engineers,  making  special  reference 
to  American  Research  activities,  in  which  latter  con- 
nection he  exhibited  a  number  of  slides  showing  note- 
worthy American  laboratories.      In  general  his  paper 
followed  the  lines  of  previous  ones  delivered  before 
other  institutions  on  the  same  subject,  but  there  were 
one  or  two  points  brought  forward   by  the  author 
which  merit  special  comment. 


Speaking  of  the  importance  of  organised  research 
to  the  manufacturer,  he  pointed  out  that  such  research 
often  leads  to  the  development  of  entirely  new  products 
outside  the  scope  of  the- original  line  of  experiment, 
in  which  priority  of  manufacture  can  be  attained  and 
secured.  In  the  past,  dyes  for  example,  we  have  some- 
times achieved  priority  in  the  discovery  of  a  new  process 
or  a  new  material,  but  have  not  always  retained  it. 
The  importance  of  securing  and  maintaining  priority 
need  not  be  enlarged  upon,  and  in  this  connection 
it  may  be  noted  that  we  have  often  far  too  restricted 
a  vision'  as  to  the  possible  creation  of  new  markets, 
and  confine  our  attentions  too  closely  to  markets 
that  already  exist. 

Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  interested  Id  using  coal  with  economy  and  efficiency.  Koyal 
•  ro.  Ulwtrated,  Is.  Id.  net  pewf,  -free  from  E  :.EOTan '  Tr  Offlw. 


An  idea  prevails  that  research  is  always  a  matter 
of  the  test  tube  and  chemical  paraphernalia  generally 
This  is  by  no  means  the  case,  and 
A  Popular     some  of  the  researches  most  im- 
Fallacy.       portant  to  industry,  and  especially 
to  engineering  projects,   have  been 
carried  on  in  contemporary  science,  as  for  instance, 
the  case  of  the  prevention  of  malaria  and  the  con- 
struction of  the  Panama  Canal;     the  developments 
in  aviation  dependent  upon  the  petrol  motor,  etc. 
In  other  directions  the  research  efforts  that  have  been 
made  to  cure,  for  example,  tuberculosis,  will,  if  successful, 
have  marked  effect  in  conserving  the  man-power, 
and  therefore  the  productive  capacity  of  the  community. 

Physiological  researches  concerning  fatigue  and 
efficiency  of  workers  may  have  far-reaching  importance. 
The  researches  of  Taylor  in  the  conservation  of  human 
effort,  however  misapplied  his  results  may  be,  are 
in  principle  of  very  great  significance.  A  research 
in  economics  which  would  solve  the  problem  of  dealing 
satisfactorily  with  the  differences  between  labour  and 
capital  would  be  of  the  greatest  conceivable  benefit 
to  industrv.  A  research  which  would  seriously  reduce 
infantile  mortality  would  add  immensely  to  the  workers, 
in  each  industry  every  succeeding  year,  and  augment 
the  energy  available  for  production. 

Discussing  International  research  Mr.  Fleming  pointed 
out  that,  prior  to  the  war  great  strides  had  been  made 
in  Germany  in  research  work;*  and  it  is  likely  that 
considerable  progress  has  been  made  in  that  country 
during  war  time.  In  this  connection  it  is  important  to 
note  that  whatever  financial  handicap,  such  as  the 
burden  of  taxation,  may  be  placed  on  Hun  industries, 
after  the  war,  she  will  always  retain  what  is,  after  all, 
her  most  important  industrial  stock-in-trade,  viz.,  her 
organising,  scientific  and  industrial  capacity. 

Among  the  many  advantages  accruing  to  industry 
as  a  direct  result  of  the  war  and  the  consequent  unpre- 
cedented demand  for  munitions  has 
Screw  Threads,  been  the  perfecting  of  such  an  elemen- 
tary and  fundamental  factor  of 
engineering  as  the" screw  thread.  Screw  threads  enter 
into  practically  every  engineering  product,  and 
although  some  considerable  attention  has  been  devoted 
to  the  work  of  standardisation  and  perfecting  screw 
threads  in  the  past,  it  remained  for  the  munitions 
boom  to  emphasise  the  necessity  for  still  greater  accuracy 
in  screw  thread  details  than  had  hitherto  been  considered 
commercially  necessary,  or  even  practicable. 

In  this  connection  a  most  interesting  and  valuable 
paper  on  screw  thread  measurement  has  been  compiled 
by  Mr.  A.  Brooker,  and  was  presented  at  a  recent 
meeting  of  the  Liverpool  Engineering  Society.  Unfor- 
tunately the  author  was  prevented  by  illness  from 
reading  his  paper  in  person,  but  it  was,  nevertheless, 
enthusiastically  received,  and  constitutes  an  excellent 
addition  to  the  literature  on  this  important  subject 
Confining  his  remarks  to  the  Whitworth  Standard 
Thread,  the  author  described  some  methods  of  measure- 


Arithmetic  op  Electrical  Engineering.    For  Technical  ^uden*£ 
MSMl  Engineers.    With  72  worked  examples,  well  ^tr?J^>nS?,r« 
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ment  and  apparatus  for  the  purpose,  which  have 
been  devised  during  the  war  as  the  outcome  of  the  neces- 
sity for  more  accurate  screw  threads  in  munition 
manufacture. 


The  plates  accompanying  the  paper  illustrate  in  a 
most  weird  and  wonderful  manner  the  effects  of  recent 
progress  in  screw  thread  formation,  and  indicate 
the  possibility  of  working  to  an  accuracy  of  the  order 
of  one  ten-thousandth  of  an  inch,  or  even  less.  In  his 
concluding  remarks  the  author  discusses  the  necessity 
for  such  accuracy  in  measuring  screw  threads>  and  in 
support  of  his  contention  that  such  is  the  case,  points 
out  that  it  has  been  proved  on  a  large  scale  that  such 
ability  is  one  of  the  best  means  of  saving  money,  and 
therefore  of  increasing  profits  when  manufacturing 
in  large  quantities.  Such  limits  are  only  occasionally 
demanded  on  the  actual  work,  but  they  are  necessary 
for  master  gauges,  and  the  measuring  apparatus  cannot 
be  too  well  made  nor  its  use  too  closely  studied. 


It  should  be  remembered  that  a  marked  improve- 
ment in  the  quality  of  the  whole  of  the  work  in  any 
factory  can  be  observed  when  any  section  of  it  attains 
the  high  standard  needed  for  the  production  and  checking 
of  master  gauges,  or  similar  work.  Were  this  country 
in  a  position  to  produce  the  whole  of  the  measuring 
apparatus  required  in  its  workshops,  the  experienced 
skilled  workmen  and  good  machines  which  would  be 
called  into  existence  and  supported  would  be  of  the 
utmost  value  in  many  other  directions.  Highly  efficient 
measuring  apparatus,  such  as  that  described  in  the 
paper,  is  too  often  used  solely  for  the  purpose  of  dis- 
covering when  work  has  been  sufficiently  well  done  ; 
it  would  be  better  if  more  of  such  apparatus  were  used 
during  the  actual  production  of  work,  thus  assisting 
the  workman  in  avoiding  errors. 


In  view  of  the  present  scarcity  of  eggs  which  prevails 
alike  in  Great  Britain  and  the  United  States,  a  Chicago 
contemporary  seriously  advocates  a 
Deluding      new  addition  to  the  central  station 
the  Hen-      load  in  the  shape  of  artificial  light 
for  the  hen-house  in  the'early  morning 
hours.      It  has  long  been  known — says  this  contem- 
porary—that electric  light,  if  used  in  the  hen-house 
in  the  morning  before  the  sun  has  risen,  results  in 
increased  egg-production,   and  reliable  statistics  are 
claimed  to  have  shown  in  certain  instances  an  actual 
increase  of  40  per  cent,  secured  by  this  means. 


The  lamps  are  switched  on  about  4.30  a.m.,  thus 
awakening  the  fowls  nearly  three  hours  before  sunrise. 
Of  course  sunlight  is  but  one  of  the  factors  entering 
into  the  egg-manufacturing  business.  The  moral  is, 
therefore,  to  keep  the  hen-house  comfortable  and  warm  ; 
give  the  fowls  a  playground  where  they  can  scratch  on 
rising  and  work  up  an  appetite  ;  and  feed  them  well. 
Thus  encouraged  the  fowls  will  do  their  best  in  the 
noble  work  of  furthering  the  welfare  of  man  in  this 
time  of  need.  Eggs-actly  !  The  suggestion  reminds 
me  of  the  patent  trap-door  nest  evolved  by  an  inventive 
friend.  The  bottom  of  the  nest  comprised  a  lightly- 
sprung  trap-door,  capable  of  being  operated  by  the 
weight  of  a  new-laid  egg.     As  the  hen  completed  her 


self-appointed  task  the  egg  dropped  through  automatic- 
ally into  a  suitably-padded  receptacle  •  beneath,  and 
the  industrious  and  conscientious  bird,  finding  evidence 
of  her  industry  conspicuous  by  its  absence,  promptly 
laid  another — in  theory. 

Elsewhere  in  this  issue  readers  will  find  a  paper  by 
Mr.  A.  F.  Berry  on  this  subject,  which  is  particularly 
enticing  in  this  chilly  season,  and  on 
Electric        which  he  is  able  to  speak  with  the 
Cooking  and    confidence   and   wisdom   of  exoeip- 
Heating.        tionally  long  experience.     I  commend 
this  paper  to  my  readers  in  the  cer- 
tainty that  they  will  find  it  interesting  and  valuable, 
and  I  would  ask  them  to  "do  their  bit  "  by  spreading 
as  widely  as  possible  a  knowledge  of  the  merits ,  of- 
electric  cooking  and_  heating,   and  by  correcting  the 
wrong  impressions  which  I  fear  are  spread  deliberately 
concerning  the  cost  of  electric  cooking-  and  the  service 
which  electricity  is  able  to  render  in  heating  rooms. 

Mr.  Berry  makes  out  an  admirable  case  for  the 
economy  of  electric  cooking — a  case  which  is  doubtless 
familiar  to  many,  but  which  is  preached  far  too  spas- 
modically and  half-heartedly  up  and  down  the  country. 
If  only  the  electrical  industry  as  a  whole  would  realise 
just  how  much  the  gas  industry  owes  to  its  scheme  of 
aggressive  co-operation  in  publicity,  the  man  in  the 
street  would  not  much  longer  be  left  in  the  dark  con- 
cerning the  merits  of  electricity  !  However,  I  am  wan- 
dering from  the  particular  to  the  general,  and  the  point 
I  set  out  to  emphasise  is  that  Mr.  Berry's  notes  contain 
a  wealth  of  information — food  for  thought  and  sledge- 
hammer arguments  for  the  confusion  of  him  who  doubts 
that  electric  cooking  and  heating  are  "good  business'' 
in  every  sense  of  the  phrase.  ElektrON. 


Blackburn. — The  employment  of  females  by  the 
Blackburn  Tramways  Department  has  proved  a  pro- 
nounced success.  Mr.  J.  H.  Cowell,  Tramways  Manager, 
is  at  present  employing  one  lady  corresponding  clerk, 
a  lady  ticket  clerk,  "two  girls  in  the  ticket  stores,  two 
lady  inspectors,  five  lady  drivers,  and  about  forty  lady 
conductors.  There  are  five  females  learning  to  drive, 
and  six  or  seven  are  receiving  instructions^  as  con- 
ductors. It  is  his  intention  to  continue  to  employ 
women  as  drivers  so., long  as  he  can  get  suitable  appli- 
cants. — 

The  Metric  System  and  Post-War  Trade.— In 
advocating  the  universal  adoption  of  the  Metric  system 
of  weights  and  measures,  as  well  as  of  coinage,  through- 
out the  Empire,  the  Manchester  and  District  Decimal 
Association  very  rightly  points  out  that  much  of  our 
after-war  trade  with  foreign  countries  will  depend  upon 
the  readiness  with  which  we  adopt  the  weights  and 
measures  in  vogue  in  such  countries,  and  thus  simplify 
our  dealings  with  the  various  countries  concerned. 
We  must  expect  that  Germany's  competition  for  the 
trade  of  the  world  will  be  more  strenuous  than  ever, 
and  it  accordingly  behoves  us  to  put  our  house  in 
order  now,  instead  of  complacently  postponing  our 
consideration  of  these  problems  until  after  the  war. 
The  course  of  recent  legislation  proves  that  the  general 
public  is  at  present  more  receptive  of  new  ideas  than 
at  any  previous  time  in  history — a  case  in  point  being 
the  ready  adoption  of  the  Daylight  Saving  Bill. 


January  26,  191 7. 


ELECTRICITY 


55 


SIEMENS 


Battery  and  Other 

CARBONS. 

MADE    AT    THE    WOOLWICH    WORKS  OF 


SIEMENS  BROTHERS  &  CO.,  LTD.,  Woolwich,  London,  S.E. 

OVER  4,000  EMPLOYEES. 

Telegrams  :  "  SIEMENS,  WOOLWICH." 


ESTABLISHED  1858. 
Telephone:    CITY  6400  (7  lines) 


Home  Branches : 
Sirmingham — Central  House,  New  Street. 
Jristol— 30.  Bridge  Street. 
lardiS— 89,  St.  Mary  Street. 
Slasgow. — 66,  Waterloo  Street. 
Manchester — 106,  Deansgate. 
*e*rcastle-on-Tyne — 64-68,  Collingwoor]  Building  , 
Sheffield— 22,  High  Street, 
loutiumoron — tf,*  Hitch  Street, 


Indian  and  Colojiial  Branches:  i 

Calcutta— Clive  Buildings,  CUve  Street.  Sydney— 42,  Bridge  Street  win,-,-,  ctr^ 

Bombay— Rampart  Row.  Melbourne— Dominion  Chambers,  .59-61 ,  William  Street. 

Madras-Smithps  Come?,  Mount  Road.  WdlWM(?\Zl)T^  VrS?  H  td  NtaSsKe? 

Singapore— 1,  2,  6  &  9,  Winchester  House.  Dunedin  (N.Z.). — A.  &  T.  Burt  Ltd,  Stuart  Street. 

Cape  Town-Norwich  Union  Buildings,  St.  Auckland  (N.Z.).-A.  &  T.  Burt,  Ltd-.,  Customs  St.  ff-t 
George's  Street. 


56 


ELECTRICITY. 


January 


Here  are  two 
ways  q 


completing  an 
installation. 


— instal  an  inferior  lamp 
and  make  the  lighting 
cost  more,  give  poorer 
results  and  generally  re- 
flect discredit  on  your 
installation ;  or 


— instal  Mazda  Lamps 
and  thus  ensure  utmost 
brilliancy,  real  economy 
in  current  consumption, 
and  your  customer's  sat- 
isfaction with  your  work. 


It  is  surely  worth  your  while  to  ensure  adequate  and  satisfactory 
lighting  service  for  every  wiring  installation  you  make  by  using 


BRITISH  MADE  IN 
RUGBY,  ENGLAND. 


DRAWN  WIRE 

ELECTRIC  LAMPS. 

Use  Mazda  Half- Watt  Type  Lamps 
for  maximum  lighting  results. 

We  not  only  make  the  Lamps,  but  the  best  fittings  for 
use  with  them.    Lighting  advice  free. 


The  British  Thomson- Houston  Co.,  Ltd., 

Mazda  House,  77,  Upper  Thames  Street,  London,  E.C. 

Branches;  Manchester,  Birmingham,  Leeds,  Sheffield,  Newcastle, 
Middlesbrough.  Glasgow.  Swansea.  Cardiff  and  Dublin. 
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ELECTRIC  COOKING  AND  HEATING.1 


he  measure  of  our  success  in  developing  electric 
ting  and  cooking-  will  be  the  measure  of  our  (  on- 
ion of  its  unsurpassed  utility  and  also  of  our  educa- 
pnal  efforts.      We  must  remember  that  thousands, 
nd  indeed  hundreds  of  thousands,  of  pounds  have  been, 
-e  being.,  and  will  be  spent  in  publicity  by  shrewd 
isiness  men  who  are  determined  that  due  appreciation 
the  great  value  of  "domestic  "  electricity  shall  not 
eril  their  interests.     Their  efforts;  however,  can  but 
y ;  nothing  can  prevent  the  inevitable  and  wide- 
ead  use  of  electricity  in  the  homes  of  the  people  for 
tin;;  and  cooking",  to  the  great  and  increasing  advan- 

of  all  concerned. 
This  is  an   age  of  co-operation.     Co-ordination  of 
ixergy  on  the  part  of  the  whole  electrical  fraternity  is, 
efore,  desirable  if  the  efforts  of  each  one  of  us  are 
passed  on  for  the  service  of  mankind.  Sometimes 
ar  that  we  are  most  of  us  so  busily  engaged  and  our 
ntion  is  so  riveted  upon  the  immediate  work  of  the 
lent  that  we  hardly  have  time  to  lift  our  eyes  and 
before  us  the  enormous  field  of  operations  lying  in 
nt  of  us- 

Jntil  the  advent  of  electric  cooking  there  was  always 
he  question  of  getting  rid  of  fumes  of  various  kinds. 
The  introduction  of  gas  cooking  was  a  great  step  for- 
ward in  the  direction  of  convenience,  and,  in  spite  of 
its  drawbacks,  gas  has  been,  and  is,  a  good  servant  to 
the  householder.  Had  it  been  otherwise,  gas  would 
never  have  been  permitted  to  be  so  widely  used,  as  the 
dangers  attending  its  use  are  not  inconsiderable.  For 
manv  months  before  the  great  publicity  campaign  on 
behalf  of  gas  was  inaugurated  I  had  put  by  the  cuttings 
from  the  daily  Press  relating  to  deaths  from  explosion 
.and  asphyxiation  due  to  gas.  The  list  was  much 
longer  than  I  had  anticipated,  and  furnished  proof  of 
the  price  the  public  will  pay  for  so  good  a  servant  as 
•  gas  is  to  them. 

For  cooking  and  heating,  whatever  method  be  put 
forward,  the  two  questions  that  have  to-  be  answered 
to  Hie  satisfaction  of  the  would-be  user  are  :  "What  is 
it  worth  to  me?"  and  "What  will  it  cost  to  install  and 
use?  " 

In  answering  the  first  question  as  1o  the  worth,  for 
instance,  of  an  electric  fire,  the  customer  will  take  into 
account  first  of  all  his  personal  benefits,  such  as  any 
monetary  and  labour  savings,  convenience  and  the 
capacity  for  rapidly  and  cheerfully  warming  an  apart- 
ment, consideration  being  given  also  to  the  appearance 
as  well  as  to  the  comfort  and  companionship  to  be 
derived  from  the  installation  of  said  electric  fires.  In 
connection  with  "  What  does  it  cost  ?  "  the  customer  will 
have  in  mind  three  things  only — the  initial  outlay 
involved,  the  cost  of  maintenance  and  repairs,  and  the 
size  of  the  bill  for  electricity  consumed.  As  the 
thoughts  of  each  one  of  uls  are  largely  controlled  by 
habit,  we  may  usefully  consider  our  innate  conserva- 
tism regarding  fires.  For  some  thousands  of  years 
wood  and  coal  were  the  only  fuel  our  forefathers  knew. 
For  warming  living  apartments'  and  for  the  preparation 
of  food  we  naturally  accept,  therefore,  the  combustion 
Of  fuel  in  the  dwelling  place  as  something  to  be  taken 
for  granted  without  question,  in  the  same  way  that  the 
majority  of  us  take  for  granted  the  sequence  of  the 

*  Paper  read  by  A.  F.  Berry  before  the  Association  of  Super- 
vising Electricians  on  October  31st;  slightly  abbreviated. 


seasons,  etc  Our  reasons  for  using  coal  for  heating 
and  cooking,  unless  we  make  an  effort,  or  someone 
makes  an  effort  for  us,  to  disturb  our  mental  state, 
remain  just  the  same  as  those  of  our  grandparents. 
They  used  coal  and  wood  because  their  grandparents 
used  coal  and  wood — they  had  no  alternative — and  so 
back  through  the  ages.  Although  very  few,  other  than 
"  penny-in-the-slot  "  consumers  of  gas,  have  an  idea 
of  what  coal  or  gas  costs  to  cook  their  Sunday  dinner, 
anyone  will  almost  immediately  ask  for  the  cost  of 
electric  cooking-  to  be  compared  with  that  of  gas  or 
coal.  It  seems  to>  me,  therefore,  that  in  any  discussion 
with  a  customer  as  to  the  relative  costs  of  fuel  one 
should  preface  one's  remarks  with  the  statement  of 
fact  that  the  actual  cost  of  cooking,  for  instance,  is 
similar  whether  one.  uses  coal  or  the  gas  or  electricity 
derived  from  coal. 

It  has  often  struck  me  as  extraordinary  how  very  few 
of  us  realise  where  the  coal  that  comes  into  a  house  is 
distributed — that  is  to  say,  the  relative  proportions 
absorbed  in  the  kitchen  and  various  other  rooms.  My 
own  experience,  which  has  been  confirmed  by  that  of 
many  others  who  have  taken  the  trouble  to  look  into 
the  matter,  is  that  out  of  every  ten  tons  brought  into 
a  house  some  eight  of  them  are  required  for  the  kitchen. 
It  is  also  fairlv  clear  that  one  ton  burned  at  the  generat- 
ing station  of  an  electricity  works  suffices  to  do  the 
cooking  that  ordinarily  requires  ten  tons  of  coal  in  a 
private  house. 

(To  be  continued.) 


EDUCATIONAL   QUESTIONS   AND'  SOLUTIONS. 
(Continued  from  page  752,  last  vol.) 
The  joint  resistance  of  the  galvanometer  and  -shunt 

will  be  ^  X  f ,  which  may  be  written  G  ~*  — ,  or  — ,  or 

•  G  +  S  z>  n 

the  resistance  of  the  shunted  galvanometer  is  n  times 
less  than  that  of  unshunted  galvanometer.  Un'ess  the 
external  resistance  is  very  large,  as  has  alread/  been 
shown,  compensating  resistance  must  be  added  in  the 
external  circuit,  and  the  value  of  that  resistance,  R, 
must  evidently  be  equal  to  the  galvanometer  re  distance 
less  the  joint  resistance  of  the  galvanometer  and  shunt. 
Thus 


'  y,     G  x  S 

R  =  G  -  „  -=  or  R 


G  -  G- 

n 


R 


Gw  -  G 


and  this  may  be  more  conveniently  written  G 
If  the  tenth  shunt  is  used  then 


(6) 


of  320  = 

288  must  be  added,  and  288  +32  (the  joint  resistance  of 
the  galvanometer  and  shunt)  .=  320. 

The  multiplying  power  of  the  shunt  has  been  stated  to 

C  4-S  G  4-S 

be  n  or-T-^~,  then  n  =      — ,  and  from  this  we  can  find 

S  S 
the  .  value  of  the  shunt  resistance  necessary  for  any 
multiplying  power. 

w=^-J^  .\nS=G+Sand  mS-S=G  .'.  S  =  -^—'(7) 


n  -  1 
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or  the  resistance  of  the  shunt  is  equal  to  the  galva- 
nometer resistance  divided  by  the  multiplying  power  of 
the  required  less  I.  y 

73.  A  current  flows  through  two  tangent  galvano- 
meters in  series,  each  of  which  consists  of  a  single  ring 
of  copper,  the  radius  of  one.  ring  being  three  times  that 
of  the  other.  In  which  of  the  galvanometers  will  the 
deflection  be  greater.  If  the  greater  deflection  be  6o°, 
what  will  the  smaller  be  ?    S.  and  A.,  1897.  . 

The  force  of  the  centre  coil  will  be 


2  7r  r 


2  IT 


The  deflection  due  to  the  smaller  ring  will  be  three 
times  greater, 

.•.3:1::  tan.    6o°  :  tan.  x°. 

=  1,1.7321  :  .5774, 
and  .5774  is  the  tangent  of  300. 

.  (To  be  continued.) 


PRACTICAL  WIRING  CALCULATIONS. 


(Continued  from  page  706,  last  vol.) 
VI.  The  Mershon  Diagram  shown  in  Fig.  12  (Nov. 
17  issue),  is  recommended  for  the  design  of  circuits  in 


which  line  reactance  must  be  considered.  Other 
apparently  simpler  methods  are  available,  but  these 
are  more  or  less  approximate,  and  are  apt  in  some 
cases  to  lead  to  very  erroneous  results. 

When  the  distance  between  lines  and  the  supply 
frequency  are  known,  the  Mershon  diagram  enables 
one  to  determine  the  voltage  drop  in  a  conductor  of 
a  certain  size  when  carrying  the  load  in  question. 
If  this  drop  is  excessive  or  insufficient,  another  size  of 
conductor  is  selected  and  the  drop  re-determined. 
Thus,  by  a  "  cut  and  try  "  method,  the  appropriate 
size  of  conductor  is  readily  determined.  The  procedure 
is  a  little  tedious,  but  it  is  simple  and  accurate.  Typical 
examples  are  appended ;  the  S.W.G.  wire  sizes  eqfciva. 
lent  to  the  B.  &  S.  sizes  mentioned  in  these  examples 
may  be  read  off  at  once  from  Table  II. 

(a)  Single-Phase  ax.  Circuits.  What  size  of  wire 
should  be  used  to  supply  the  50  h.p.  60  cycle,  250  v., 
single-phase  induction  motor  shown  in  Fig.  6  ?  The 
current  rating  of  the  motor  is  195  amps.  ;  full  load 
power  factor  85  per  cent.  ;  wires,  4  ins.  apart ;  length 
of  circuit,  600  ft.  (one  way).  Drop  not  to  exceed 
6  per  cent,  (i.e.,  15  volts). 

Using  the  approximate  method  specified  in  Section 


TABLE  I  FOR  CALCULATING  DROP  IN  ALTERNATING-CURRENT  LINES 

FREQUENCY— 60  CYCLES. 

Resistance 


WITH  THE  MERSHON  DIAGRAM. 


Size  of  Wire, 
B.  &  S." 
Gauge  and 
Circular  Mils. 


Safe  Carrying 
Capacity — Amperes. 
Rubber  In-  Other  In 


Volts  in  1.000 
Feet  of  Line 
(2,000  Feet 
of  Wire)  for 


Reactance  volts  in  1,000  feet  of  lin 
60  cycles  per  second  for-  the  distances 


e  (=  2,000  fee 
given  in  inches 


t  of  wire)  for 
between  centers 


sulation.  sulation.  One  Ampere. 


14—  4,107 

12 

16 

5.06 

12—  6,630 

17 

23 

3.18 

10—  10.380 

24 

32 

2.00 

8—  16,510 

33 

46 

1.26 

6—  26,250 

46 

65 

0.790 

4—  41.740 

65 

92 

0.498 

2—  66.370 

90 

131 

0.312 

1—  S3, 690 

107 

156  . 

0.248 

0—105,500 

127 

185 

0.196 

2/0—133,100 

150 

220 

0.156 

3/0—167,800 

177 

262 

0.122 

4/0—211,600 

210 

312 

0.098 

250,000 

235 

250 

0.085 

300,000 

270 

400 

0.075 

350,000 

300 

450 

0.061 

400,000 

330 

500 

0.052 

500,000 

390 

590 

0.042 

600.000 

450 

680 

0.035 

700,000 

500 

760 

0.030 

800,000 

550 

840 

0.026 

900.000 

600 

920 

0.024 

1,000.000 

650 

1,000 

0.022 

0.5 
Inch. 
0.138 
0.127 
0.116 
0.106 
0.095 
0.085 
0.074 
0.068 
0.063 
0.057 
0.052 
0.046 


1 

Inch. 

0.178 

0.159 

0.148 

0.138 

0.127 

0.117 

0.106 

0.101 

0.095 

0.090 

0.085 

0.079. 

0.075 

0.071 

0.067 

0.064 


Inches. 
0.218 
0.190 
0.1S0 
0.169 
0.158 
0.149 
0.138 
0.132 
0.127 
0.121 
0.116 
0.111 
0.106 
0.103 
0.099 
0.096 
0.090 
0.087 
0.083 
0.080 
0.077 
0.075 


Inches. 
0.220 
0.248 
0.199 
0.188 
0.178 
0.167 
0.156 
0.151 
0.145 
0.140 
0.135 
0.130 
0.125 
0.120 
0.118 
0.114 
0.109 
0.106 
0.102 
0.099 
0.096 
0.094 


Inches. 
0.233 
0.223 
0.265 
0.215 
0.190 
0.180 
0.169 
0.164 
0.159 
0.153 
0.148 
0.143 
0.139 
0.134 
0.128 
0.127 
0.122 
0.118 
0.114 
0.112 
0.109 
0.106 


5 

Inches. 
0.244 
0.233 
0.223 
0.212 
0.210 
0.190 
0.180 
0.174 
0.169 
0.164 
0.158 
0.153 
0.148 
0.144 
0.141 
0.138 
0.133 
0.128 
0.125 
0.122 
0.119 
0.117 


6 

Inches. 
0.252 
0.241 
0.221 
0.220 
0.209 
0.199 
0.188 
0.183 
0.177 
0.172 
0.167 
0.161 
0.157 
0.15S 
0.149 
0.146 
0.141 
0.1S7 
0.133 
0.130 
0.127 
0.125 


9 

Inches. 
0.271 
0.260 
0.249 
0.238 
0.228 
0.217 
0.206 
0.201 
0.196 
0.190 
0.185 
0.180 
0.175 
0.171 
0.168 
0.165 
0.160 
0.155 
0.152 
0.14S 
0.146 
Gf.  14  4 


12 
Inches 
0.284 
0.273 
0.262 
0.252 
0.241 
0.230 
0.220 
0.214 
0.209 
0.204 
0.199 
0.193 
0.189 
0.185 
0.182 
0.178 
0.172 
0.169 
0.165 
0.162 
0.159 
0.158 


one  ampere  a 
of  conductors.2 

18  24 
Inches.  Inches 

0.302 

0.292 

0.281 

0.270 

0.260 

0.249 

0.238 

0.233 

0.228 

0.222 

0.217 

0.212 

8.201 

0.220 

0.200 

0.197 

0.192 

0.187 

0.184 

0.181 

0.178 

0.176 


0.28 
0.27: 
0.26. 
0.25! 
0.241 
0.24 
0.1 
0.231 
0.22 
0.221 
0.21 

0.21: 

0.20! 

n.2o: 

0.201 
0.19 
0.19 
0.19: 
0.18! 


1  The  values  in  this  column  are  really  the 
-  The  values  in  these  columns  are  really 


resistances  of  2.000  feet  of  conductor  at  75  degrees  Fahrenheit, 
the  reactances  of    2,000  feet  of  conductor. 


Size  of  Wire. 
B.  &  S 
Gauge  and 
Circular  Mils 
14 —  4,107 
6,540 
10.380 
16.510 
26.250 
41,740 
66.370 
1—  83.690 
0  —  105.500 
2/0—133.100 


12- 
10- 

8— 

6- 

4- 


0—167,800 
1/0—211.600 

250,000 

300.000 

350.000 

400,000 

500,000 

600.000 

700,000 

800.000 

900,000 
1.000.000 


Safe  Ca 
Capacity — 
Rubber  In 
sulation. 

12 

17 

24 

33 

46 

65 

90 
107 
127 
150 
fgf  177 
210 
235 
270 
300 
330 
390 
450 
500 
560 
600 
650 


rrying 
Amperes 
Other  In 
sulation. 
16 
23 
32 
46 
65 
92 
131 
156 
185 
220 
262 
312 
260 
400 
450 
500 
690 
680 
760 
840 
920 
1,000 


Resistance 
Volts  in  1,000 
Feet  of  Line 
(2,000  Feet 
■  of  Wire)  for 
One  Ampere.1 

6.06 

3.18 

2.00 
♦  1.26 

0.790 

0.498 

0.312 

0.248 

0.196 

0.156 

0.122 

0.09X 

0.085 

0.075 

0.061 

0.052 

0.042 

0.035 

0.030 

0.026 

0.024 

0.022 


FREQUENCY— 25  CYCLES. 


Reactance 
25  cycles  pe 


0.5 
Inch. 
0.057 
0.053 
0.049 
0.044 
0.040 
0.035 
0.031 
0.028 
0.026 
0.024 
0.022 
0.019 


1 

Inch. 
0.071 
0.066 
0.062 
0.057 
0.06S 
0.049 
0.044 
0.042 
0.040 
0.037 
0.035 
0.033 
0.031 
0.030 
0.028 
0.027 


olts  in 

r  second 

9 

Inches 
0.084 
0.0S0 
0.075 
0.071 
0.066 
0.062 
0.057 
0.055 
0.053 
0.051 
0.04S 
0.046 
0.044 
0.043 
0.041 
0.040 
0.038 
O.036 
0.035 
0.033 
0.032 
0.031 


1,000  fee 
for  the  d 

3 

Inches 
0.093 
0.087 
0.083 
0.078 
0.074 
O.07O 
0.065 
0.0363 
0.061 
0.058 
0  056 
ii  053 
0.051 
0.050 
0.049 
0.04* 
O.046 
0.044 
0.042 
0.041 
0.040 
0.039 


t  of  lin 
istances 
4 

Inches. 
0.097 
0.094 
0.088 
0.084 
0.079 
0.075 
0.071 
0.06S 
0.066 
0.004 
0.062 
0.069 
0.058 
0.056 
0.054 
0.063 
0.051 
0.049 
0.048 
0.047 
0.046 
0.044 


e    (=  2,0 
given  in 
5 

Inches. 
0.102 
0.097 
0.092 
0.088 
0.084 
0.079 
0.075 
0.073 
0.070 
0.068 
0.066 
0.064 
0.062 
0.060 
0.059 
0.067 
0.055 
0.053 
0.062 
0.050 
0.050 
0.049 


00  feet  of 
nc.hes  betw 


wire)  for 
een  centers 


one  ampere 
of  conductor 


Inches. 
0.106 
0.101 
0.096 
0.092 
0.087 
0.083 
0.078 
0.076 
0.073 
0.072 
0.070 
0.067 
6.065 
0.064 
0.062 
0.061 
0.059 
0.057 
0.056 
0.054 
0.053 
0.052 


Inc 

0. 
0. 
0. 
n 
0 
0 
'0. 
0 
0. 
0 
0 
0 
0. 
0. 
0 
0 
0 
0 
0. 
0. 
0. 
0. 


9 

ties 
113 
108 
104 
099 
095 
091 
086 
083 
082 
079 
077 
075 
073 
071 
070 

oo:> 

067 
065 
063 
062 
061 
060 


12 
Inches. 
0.118 
0.113 
ii.llO 
0.105 
0.100 
0.096 
0.092 
0.089 
0.087 
0.085 
0.083 
0.081 
0.079 
0.077 
0.076 
0.075 
0.072 
0.070 
0.069 
0.068 
0.066 
0.065 


18 

Inches. 
0.126 
0.122 
0.117 
0.113 
0.108 
0.104 
0.099 
0.097 
0.095 
0.093 
0.091 
0.088 
0.086 
O.084 
0.083 
0.082 
0.080 
0.078 
0.077 

.  0.075 
0.074 
0.073 


1 

pere  a 
ictors.5 

24 
Inches 


0.09! 
0.091 
0.08! 
0.08" 
0.08! 
0.08: 
0.08: 
0.08: 
0.081 
0.07! 


The  values  in  this  column  are  reallv  the  resistances  of  2,000  feet  of  conductor  at  75  degrees  Fahrenheit. 
'  The  values  In  these'  columns  are  really  the  reactances  of   2.000  feet  of  conductor. 
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HI.,  it  will  be  found  that  A  =171,500  c.  mils.,  hence 
a 4  /  0  B.  &  S.(6/ 0  S.W.G.)  conductor  of  211,600  c.  mils, 
area  would  be  ample  were  there  no  line  reactance.  To 
allow  for  the  latter,  let  us  assume  the  use  of  a  300,000 
G.  mil.  wire.  From  Table  I.,  it  appears  that  the  resist- 
ant ;e  volts  per  ampere  per  1,000  ft.  of  line  =0.075  v. 


60-Ct/c'e  Zmgle-Phase  Supply 


195  Amp 


250  Volts 


195P.r.-i 


for  this  conductor,  while  the  reactance  volts  per  ampere 

at  60  cycles,  per  1,000  ft.  of  line,  with  conductors  at 

4  ins.  centres  =0.134  volts.    Hence  the  resistance  drop 

current  x  resistance  volts  x  distance 

=  ■  =  8.8  volts.  ; 

,  1,000 

and  the  percentage  resistance  drop 

_resistance  drop 

receiver  volts 

Similarly,  the  actual  reactance  drop 

cent. 


x  100  =  3.5  per  cent. 

15.2  v.  =5.8  per 


Table  II. — Area  of  B.  &  S.  Wires  and  Equivalent  S.W.G. 

Sizes. 


AREA. 

Nearest  S.W.G. 

B.  &S. 

No. 

1,000's  of 

Circular 

Sq.  ins. 

No. 

Sq.  ins. 

Mils. 

14 

4-i 

0.0032 

16 

0.0032 

12 

6-5 

.0051 

M 

.0050 

10 

10.4 

.0082 

12 

.0085 

••;  i .  1  8 

16.5 

.0129 

10 

.0129 

j    '  6 

26.3  , 

.0207 

8 

.0201 

4 

41.7 

.0328 

5 

•°353 

2 

66.4 

.0521 

.0499 

I 

83-7 

.0657 

.  •  I 

.0707 

O 

105.5 

.0828 

0 

.0825 

2  jo 

133  1 

•1045 

3/o 

0.1087 

3/0 

107  y» 

•1315 

4/0 

•1257 

4/O 

211. 6 

.1660 

19/101  or  37/14 

.15  or  .182 

250 

.i960 

37A083 

.200 

300 

•2350 

37/. 092 

.250 

350 

•2750 

37/-i°4 

.300 

400 

■315 

37/-i°4 

.300 

500 

•  393° 

61  /.092 

.400 

600  • 

.4700 

61  /.097 

•450 

700 

•55°° 

61  /.i  08 

.500 

800 

.6300 

61  /.118 

.650 

900 

.7080 

91  /.098 

.700 

1,000 

•7854 

91  /.108 

.800 

Suppose  that  it  was  specified  that  the  branch  should 
carry  25  per  cent,  overload  (this  being  actually  the 
American  Code  rule  for  motor  branches),  then,  in  the 
above  case,  the  conductor  would  have  to  carry  195  x  1.25. 


6  "/o  Ane  /obs  circle? 


,■58%  Reactanc? 
35%Resisfance 


Single-Phase 
Motor 
SOW 


Referring  to  the  Mershon  diagram  (Fig.  7),  follow 
the  vertical  line  corresponding  to  85  per  cent.  p.  f. 
till  it  intersects  the  circle  marked  O.  Thence  lay  off 
horizontally  the  3.5  per  cent,  resistance  drop,  and 
vertically  the  5.8  per  cent,  reactance  drop.  The  point 
thus  reached  lies  on  the  6  per  cent,  voltage  drop  circle, 
indicating  that  a  300,000  c.  mil.  conductor  would 
comply  with  the  conditions  specified.  Did  it  not  do 
so,  a  larger  or  smaller  conductor  would  be  tried. 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.J.Stevens  RA 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones pp.,  70  illustrations.  2s.  9d.  post  free  from  Electrioit  r 
orflee. 


Fig.  7. 


Power  factor  of  load  ||| 
06  07    08    09    10  10- 


=  244  amps.  Reference  to  Table  I.  shows  that  a 
300,000  c.  mil.  conductor  would  be  the  smallest  which 
would  carry  this  current  safely*  ;  hence,  in  practice, 
this  size  of  wire  would  be  first  tested  for  voltage  drop.. 
(To  be  continued.) 


Trade  Notes, 


The  Westinghouse  Cooper  Hewitt  Co.,  Ltd.,  issue  a  pamphlet 
dealing  with  Illumination  as  a  Factor  in  Manufacturing  Costs. 
The  lighting  of  factories  is,  of  course,  a  factor  to  be  reckoned 
with  in  computing  the  total  cost  of  producing  any  given  article, 
and  good  or  bad  illumination  as  the  case  may  be,  can  have  a 
very  important  influence  on  such  cost.  The  pamphlet  deals 
principally  with  the  application  of  Cooper  Hewitt  lamps  to 
industrial  lighting. 

From  the  Langdon-Davies  Motor  Co.,  110,  Cannon  Street, 
E.C.,  comes  a  characteristic  price  list  of  Single  and  Polyphase 
Motors,  the  former  being  listed  for  periodicities  ranging  from 
40  to  125,  and  the  latter  for  circuits  with  frequencies  of  25  and 
50  periods  respectively.  Langdon-Davies  productions  are 
already  so  well-known -that  only  one  illustration,  that  on  the 
front  cover  of  the  list,  is  considered  necessary,  the  whole  of 
the  contents  being  devoted  to  tabulated  particulars  of  standard 
models.  It  would  be  superfluous  to  add  anything  to  what  is 
already  known  of  the  general  excellence  of  these  motors.  They 
were  the  first  successful  A.C.  motors  of  British  manufacture, 
and  are  to-day  to  be  found  operating  on  almost  every  A.C. 
circuit  throughout  the  world,  driving  all  classes  of  machinery 
with  satisfactory  results.  Improved  methods  of  manufacture 
coupled  with  increased  output  have  enabled  the  Company 
to  reduce  prices  without  sacrificing  quality,  and  the  latest 
Langdon-Davies  Motors  should  appeal  to  all  power  users. 

1st  London  Engineer  Volunteers  — Orders  for  the  Week 
by  Lt.-Col.  C.  B.  Clay,  V.D.,  Commanding  Ollicer,  Platoon 
Commander  G.  H.  Parker.  Monday,  Jan."  29:  Technical  for 
Platoon  No.  9,  at  Regency  Street  ;  Squad  and  Platoon  Drill, 
Platoon  No.  10  ;  Signalling  (  hiss  ;  Recruits'  Drill,  6.30  to  8. 
Tuesday:  A  Volunteer  Fatigue  Party  is  required  to  assist 
the  Quartermaster.  Wednesday:  Instructional  Class,  6.15; 
Platoon  Drill,  Platoon  No.  1.  Thursday:  Platoon  Drill, 
Platoons  Nos.  5  and  0  ;  Ambulance  Class,  by  M.O.,  6.30.  Friday: 
Technical  for  Platoon  No.  10,  Regency  Street  ;  Squad  and 
Platoon  Drill,  No.  9  ;  Signalling  Class  ;  Recruits' Drill,  6.25 
to  8.25.  Saturday :  Commanding  Officers'  Parade,  2.45, 
Uniform.  Sunday :  Entrenching  at  Otford.  Other  orders 
as  usual. 

*The  current  carrying  capacities  specified  in  this  Table  are 
based  on  American  regulations,  but  are  not  seriously  different 
from  the  English  I. EE.  rules.  See  Table  II.  for  equivalent 
American  and  S.W.G.  sizes.  Consu't  also  the  Practical  Elec- 
trician's Pocket  Book. 
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Various  Items. 

Wanted— Some  no-volt  motors.  See  an  advertise, 
ment  in  the  Prepaid  column. 

War  Loan -The  General  Electric  Co.,  Ltd.,  have^ 
taken  up  the  New  War  Loan  to  the  extent  of  £200,000, 
of  which  £100,000  is  new  money. 

Hebden  Bridge-The  U.D.C.  has  advanced  the 
price  of  electricity  to  consumers  by  20  per  cent,  tor 
lighting  and  25  per  cent,  for  power,  from  the  beginning 

of  the  year.  A     .      .       ...  ,    ,  , , 

Dundalk.-This  week  a  L.G.B.  inquiry  will  be  held 
in  the  Town  Hall  into  an  application  by  the  U.C.  tor 
a  loan  of  £5  000  to  carry  out  extensions  and  additions 
to  the  electric  lighting  system  of  the  town  and  district. 

Cable  Makers' Association-— We  are  notified  by 
the  Secretarv  of  this  Association  that  they  have  left 
No  64  Victoria  Street,  Westminster,  S.W.,  and  taken 
new  offices  at  Sardinia  House,  Sardinia  Street,  Kmgsway, 
London,  W.C.,  to  which  address  in  future  all  communi- 
cations 'should  be  sent. 

Personal  —Mr.  John  E.  Beck,  who  recently  qualified 
for  the  Associate  membership  of  the  I.E.E.,  is  a  member 
of  an  old  Belfast  family.  The  son  of  the  late  Mr  J.  A 
Beck  Everton  House,  Belfast,  he  is  on  the  technical 
staff '  of  a  Government-controlled  electrical  under- 
taking and  prior  to  receiving  his  present  appointment, 
he  was  in  the  Belfast  Corporation's  electrical  works. 

 Mr   s    E     Bastow,    who    for    the    last  four 

vears  has'  been  Joint  Manager  of  Bruce  Peebles 
and  Co  Ltd.  Edinburgh,  has  accepted  the  position 
of  Chief  Engineer  to  British  Dyes,  Ltd.  Mr.  Bastow  s 
headquarters  will  be  at  Huddersfield.— -Mr.  John  H 
Bunting  who  for  the  last  four  years  has  been  Joint 
Manager  of  Bruce  Peebles  &  Co.,  Ltd.,  Edinburgh,  has 
been  appointed  General  Manager  of  the  Company. 

Always  Welcome  is  the  useful  blotting-pad .which 
we  receive  regularly  from  Alfred  Graham  &  Co.,  of 
Crofton  Park  Road,  London,  S.E.,  the  well-known 
experts  in  loud-speaking  naval  telephones.  It  has 
been  put  into  active  service  at  once,  and  this  paragraph 
has  been  written  with  the  pad  as  a  firm  base.  Also  we 
are  decorating  the  wall  with  one  of  the  ornamental 
monthly  calendars  which  do  their  best  to  keep  Henley 
cables  prominently  before  the  notice  of  likely  clients, 
and,  we  hope,  successfully  so 

Preston —Mr.  Thos.  F.  Maylor,  of  Ashton-on-Ribble, 
who  before  the  war  was  assistant  chief  inspector  at 
Messrs.  Dick,  Kerr  &  Co.'s  (Ltd.),  electrical  engineers, 
of  Preston,  and  who  holds  the  post  of  chief  inspector 
at  a  large  Government  munition  factory  m  the  Metro- 
polis' has  been  presented  with  a  gold  watch,  subscribed 
by  the  employees  as  a  mark  of  esteem.— -Word  has 
.  been  received  of  the  death  in  action  of  Pte.  James 
McLaughlin,  of  Polar  Street,  formerly  employed  at 
Alessrs.  Dick,  Kerr  &  Co.'s  works.  /  .  V  . 
.  Aberdeen— The  employees  in  the  Corporation 
Electricity  Department  have  been  applying  for  an 
increase  in  wages,  and  they  have  now  agreed  to  accept 
an  increase  of  fd.  per  hour  for  drivers,  firemen,  cable- 
ioirrters  motor  inspectors,  and  squad  foremen  ;  with 
Jd  in  the  case  of  storekeepers,  meter  inspectors,  and 
labourers  The  minimum  rate  for  labourers  (including 
the  remaining  war  bonus  of  2s.)  to  be  28s.  7d.  per  week 
of  51  hours  with  overtime  rates  remaining  as  before, 


but  now  to  be  made  applicable  to  the  remaining  war 
bonus.  An  application  by  the  Chief  Clerk  at  the 
Electricity  Works  for  an  increase  has  also  been  con- 
sidered, and  it  has  been  decided  to  give  an  additional  £25. 

Electrical  Lifts  on  Land  and  Shipboard  —On 
Friday  evening  last,  at  a  meeting  of  the  Belfast  Engi- 
neers' Association,  held  in  the  Municipal  Technical 
Institute,  Belfast— Mr.  Stanley  Johnston  (president) 
in  the  chair— a  paper  by  Mr.  C.  G.  Major,  entitled 
"  Electric  Lifts  on  Land  and  Shipboard,"  was  read 
by  Mr.  P.  H.  Stevens.    The  paper  dealt  largely  with 
the  mechanical  side  of  the  subject.    Re  marine  lifts,  . 
the  author  said  that  all  the  features  of  land  lifts  must 
be  repeated,  with  additions.    The  pitching  and  rolling 
of  a  ship  would  demand  stronger  fixings  for  the  winding 
engine,  and  this  was  still  more  true  of  all  portions  at 
the  head  of  the  lift-well.    The  guides,  in  a  cross-sea, 
with  the  cage  and  balance  weight  trying  to  swing  as 
a  pendulum,  would  be  subjected  to  serious  cross- 
stresses,  and  must  not  only  be  stiff er  in  action,  but 
more  firmly  secured.    Yet  it  must  be  remembered 
that  no  ship  is  absolutely  rigid  in  heavy  seas,  and  if 
no  flexibility  in  fixing  be  provided,  something  must  go. 
The  swinging  control  cables  below,  the  cage  were  gener- 
ally voted  a  nuisance,  but  the  only  alternatives  are 
bare  live  conductors,  as  in  a  crane,  or  a  weighted  and 
guided  pulley  running  in  the  bight  of  the  bundle  of 
cables.    The  first  is  clearly  out  of  the  question,  and 
the  second  breaks  up  the  cables  and  sets  up  dangerous 
short  circuits.    But  if  the  fittings  inside  the  well  are 
so  formed  that  the  free,  swinging  bight  cannot  catch 
beneath  them  when  rising,  there  need  be  no  trouble. 
All  switches  should  be  made  hose-proof,  and  the  motor 
and  controller  should  be  housed  on  a  lower  deck  and 
properly  protected  from  sea-wash.    The  break  should 
be  modified,  so  that,  when  free  for  running  and  the 
ship  rolling,  the  chocks  should  not  be  able  to  hammer 
the  wheel.    The  paper  was  spoken  to  by  Messrs.  Kemp, 
D.L.,  W.  J.  Eves,  and  B.  Walker.    Votes  of  thanks 
to  the  author  and  reader  followed. 


TENDERS  ACCEPTED. 

London.— The  L.C.C.  have  accepted  tenders  for  Incandescent 
Lamps  under  Schedule  No.  17  as  follows,  viz.  :  Pope's  Electric 
Lamp  Co.,  Ltd.,  ^2,472  ;  Maxim  Lamp  Works,"  Ltd.,  £i34-. 
and  Cryselco,  Ltd.,  £2,538.  Under  Schedule  17D,  they  have 
accepted  Maxim  Lamp  Works,  Ltd.,  ^3.437-  In  a11  cases  the 
period  is  January  1  to  December  31,  1917- 

JOHN  OAKEY  &  SONS,  LTD, 

MANUFACTURERS  Of" 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 
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80  yards  long;  by  18  In.,  10  In.,  14  In.,  80  In.,  80  ln.,40  In.,  41  In.,  ft  48  In.  wMr> 

11  WELLINGTON  '     EMERY  WHEELS. 

WELLINGTON  EMERY  AND  BLACK  LEAD  MILLS, 
LONDON,  B.E. 

ALL     BRITISH  MADE. 


KeHKUARY  2,  T  917. 


ELECTRICITY. 


61 


jPriday,  February  2,  1917. 


CONTENTS. 

PAGF. 

Industrial  Engineering:  Present  Position 

and  Post-War 

Outlook  

:<k ■    /  ■  W  61 

Determination  of  Transformer  Losses 

 63 

Searchlights 

 63 

Current   Topics  ... 

 67 

A  Carbov  Svphon 

..    ,    ..        ..  71 

B.T.-H.  Crane  Motors 

A- x           '     .vl  71 

Practical   Wiring  Calculations 

72 

Electrical  Cooking  and  Heating 

 73 

Reviews  of  Books 

 73 

Various  Items 

  74 

1st  London  Engineer  Volunteers 

 74. 

INDUSTRIAL  ENGINEERING.- 

PRESENT  POSI- 

TION  AND  POST-WAR  OUTLOOK.* 


The  original  definition  of  a  civil  engineer,  as  to  be 
found  in  the  charter  of  the  Institution  of  Civil  Engineers, 
includes  (if  construed  broadly)  every  known  kind  of 
engineering  except  that  which  is  exclusively  military 
in  character.    Since  the  date  at  which  this  charter  was 
drawn  up  (1828)  the  ramifications  of  engineering  have 
become  enormously  extended,  and  the  term  civil  applied 
to   engineering  has   acquired   a  curiously  narrowed 
meaning.       The  mechanical  engineer,  the  electrical 
engineer,  the  automobile  engineer  and  others  have 
asserted  an  independence  justified  by  the  magnitude 
of  their  work.       They  have  their  own  Institutions, 
and  the  trades  which  they  have  established — mechanical, 
electrical,  automobile,  ship-building,  weaving,  and  so 
on — employ  an  army  of  trained  men  who  have  every 
right  to  be  considered  engineers  in  the  highest  sense  of 
the  word.  They  are  not  civil  engineers  in  the  present-day 
restricted  sense  of  the  word.   They  are  described  (rightly 
enough)  by  various  special  titles,  but   broadly  they 
may  all  be  included  in  one  category  as  industrial  en. 
gineers,  and  their  work  described  as  industrial  engineering. 
This  category  and  this  work  defy  definition.    Both  are 
wide  and  ever  extending.     There  are  no  monumental 
works  (such  as  bridges,  dams  and  railways)  to  com- 
memorate the  work  of  the  industrial  engineer.  He 
has  very  largely  to  merge  his  identity  in  that  of  a 
firm,  but  he  renders  most  valuable  service  to  the. nation, 
and  there  is  always  a  promising  future  for  the  trained 
and  conscientious  worker. 
The  present  war  has  shown  that  in  the  matter  of 
dustrial    engineering    Great    Britain    contains  the 
nest  material  in  the  world.       Undoubtedly  there 
room  for  improvement,  but  British  engineers  have 
een  considerably  hampered  in  the  past  by  Govern- 
ent  discouragement  where  they  had  every  right  to 
expect  the  contrary.    The  technical  soundness  of  every 

*  On  December  11,  1916,  Mr.  F.  W.  Lanchester  delivered 
his  Presidential  Address  to  the  Junior  Institution  of  Engineers 
on  this  subject  ;  the  Address  is  of  exceptional  interest,  but  is 
■o  lengthy  thit  we  are  able  to  publish  only  an  abstract. 


business  and  industry  depend  ultimately  upon  tin 
work  of  the  industrial  engineer,  and  oajy  by  his  aid 
can  national  industries  be  established  and  held. 
Specialists— the  chemist,  the  biologist,  the  metallurgist, 
and  so  fortfi— have  their  part  to  play,  but  the  industrial 
engineer  is  indispensable,  and  his  share  of  the  burden 
of  responsibility  increases  with  the  expansion  of  our 
national  industries  from  year  to  year.  The  importance 
of  our  supremacy  in  industry  is  the  measure  of  the 
importance  of  studying  and  fostering  the  qualities  \of 
the  successful  engineei — self-reliance  and  quickness 
to  overcome  difficulties  and  obstacles. 

The  Economic  Outlook  and  the  Labour  Problem. 

There  are  those  who  think  that  the  present  war 
will  end  war,  and  that  workers  have  now  realised  the 
folly  of  restricting  output,  and  will  henceforth  endeavour 
to  get  the  maximum  output  from  every  man  and  every 
machine.  It  is  indeed  to  be  hoped  that  these  views 
are  correct,  but  Mr.  Lanchester  is  not  inclined  to  pro- 
phesy great  or  revolutionary  changes  as  a  consequence 
of  the  war.  He  hopes,  however,  that  false  values  which 
have  arisen  and  become  accentuated  during  recent  years 
may  give  place  to  truer  values— that  the  amount  which 
the  artisan  may  be  entitled  to  eat  will  no  longer  be  one 
of  the  pivots  of  political  thought,  and  that  expenditure 
(irrespective  of  income,  to  say  nothing  of  attainments 
and  achievements)  will  no  longer  be  the  common  measure 
of  respectability. 

The  work  of  the  industrial  engineer  has  been  largely 
to  supply  humanity  with  material  things,  and  may 
therefore  have  helped  to  establish  "  false  values." 
That,  however,  is  the  fault  of  the  consumer— not  of 
the  producer.  It  is  still  right  to  cheapen  production 
and  obtain  maximum  output  from  a  given  amount  of 
labour.  As  engineers,  we  must  regard  the  power  of 
increased  production  per  head  and  the  material  pros- 
perity of  the  human  race  to  baour  own  object  and  goal. 

Despite  the  cry  against  the  strain  and  stress  of  modern 
life  and  the  hard  conditions  which  the  modern  worker 
has  to  face,  the  time  of  labour  which  it  takes  to  support 
per  head  of  population  for  a  given  standard  of  living, 
for  the  necessities  of  life  and  even  including  luxuries, 
has  been  lower  during  the  last  fifty  years  than  ever, 
before  in  history.  For  this  we  must  thank  the  industrial 
engineer  and  the  trade  organisation  which  his  work 
has  made  possible.  What  has  really  been  the  strain 
of  modern  life  has  been  the  attempt  to  push  up  the 
standard  of  living  faster  than  the  means  available. 
The  dissatisfaction  of  Jones  has  not  been  due  to  actual 
want  or  hardship,  so  much  as  to  the  fact  that  Smith 
was  a  little  better  off  than  he.  This  senseless  and 
damaging  envy  exists  from  the  highest-but-one  rank 
of  society  down  to  the  lowest.  Again,  the  misplaced 
zeal  of  the  social  reformer  often  imposes  on  others 
conditions  which  become  too  great  a  strain  on  the 
collective  resources  of  the  community.  Building 
regulations,  for  Instance,  often  operate  in  this  manner. 
In  general,  any  attempt  made  artificially  to  force  up 
the  standard  of  living  in  advance  of  economic,  possi- 
bility is  bound  to  lead  either  to  hardship  or  to  financial 
instability. 

"  It  is  the  opinon,"  says  Mr.  Lanchester,  "  of  nearly 
every  employer  of  labour  with  whom  I  have  consulted, 
that  the  present  standards  of  living  are  economically 
possible  for  the  various  classes  concerned,  provided 
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that  the  worker  does  not  cut  down  his  hours  per  week 
but  co-operates  loyally  with  the' employer  in  producing 
the  maximum  output  for  every  hour's  work." 

"  I  have  also  heard  the  opinion  in  well-informed 
circles  that  the  object-lesson  of  the  war  in  cutting 
down  costs  and  increasing  outputs  has  made  labour 
leaders  realise  that  the  restriction-of-output  policy 
was  a  mistake  and  detrimental  to  their  best  interests. 
Let  us  hope,  in  the  interests  of  the  rank  and  file  of 
labour  and  of  the  whole  country,  that  restriction  of 
output  will  never  again  form  any  part  of  trade 
union  policy." 

The  difficulty  is  that  although  trade  union  leaders 
may  agree  in  the  folly  of  restricting  output,  workmen 
have  shown  repeatedly  that  they  will  follow  their 
leaders  only  when  it  suits  their  inclination.  Disloyalty 
of  this  kind  is  fatal  to  smooth  working,  and  if  persisted 
in,  it  will  ultimately  be  fatal  to  the  interests  of  workmen 
and  of  the  nation  at  large. 

One  or  a  few  men  on  an  island  are  obviously  better 
off  if  they  work  harder  or  longer,  and  the  same  funda- 
mental truth  applies  to  any  community.  •  The  total 
consumption  and  consequently  the  individual  standard 
of  living  is  finally  limited  by  the  total  production,  and 
can  only  be  diminished  and  never  increased  by  restric- 
tions on  output. 

Means  by  which  Production  may  be  Increased. 

The  two  main  agents  in  increasing  the  output  of 
labour  are  knowledge  and  implements.  An  advance 
in  knowledge  alone  may  increase  the  output  per  hour 
of  labour  just  as  a  guide  book  shows  one  the  nearest 
way  from  place  to  place.  Under  the  broad  heading 
implements  we  may  include  everything  from  the  roof 
over  our  heads  and  the  clothes  we  wear  to  the  agri- 
cultural and  industrial  machinery  which  we  operate, 
and  the  nets  in  which  we  catch  fish.  The  engineer 
is  an  apostle  of  knowledge  and  a  designer  of  implements. 
His  business  is  to  seize  on  knowledge  and  apply  it  to 
the  improvement  of  implements.  Improved  imple- 
ments are  undoubtedly  the  great  means  whereby  the 
product  of  an  hour's  labour  may  be  increased,  and  for 
as  long  as  the  history  of  manufacture  goes  back  the 
British  working  man  has  strenuously  opposed  the 
introduction  of  new  and  better  implements. 

We  know  how  long  this  opposition  was  felt  in  the 
cotton  and  weaving  industries— there  was  more  of 
such  opposition  during  the  great  engineering  lock-out 
of  the  'nineties— and  immediately  prior  to  the  war 
there  was  the  difficulty  as  to  whether  trades  unions 
would  allow  one  man  to  work  more  than  one  machine, 
although  the  said  machines  were  designed  almost  to 
work  themselves.  Any  artificial  restriction  of  output 
is  a  direct  negation  to  the  whole  principle  on  which 
the  introduction  of  labour-saving  machinery  is  based. 

A  point  which  is  often  overlooked  is  that  every 
implement  represents  a  certain  amount  of  unrequited 
labour.  The  total  cost  of  designing  and  building  any 
machine— often  a  very  considerable  amount  and  totalling 
thousands  of  pounds  in  even  a  small  works— this  cost 
represents  a  "  dead  charge  "  and  does  not  begin  to  be 
paid  until  the  machine  is  used  for  productive  purposes. 

VrTFi  Fconomy  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at™  e  Borough  Polytechnic.  A  book  ojn direct  value  to 
tnose  interested  In  using  coal  with  economy  and  efficiency  Royal 
liro.  Illustrated.  In-  Id.  net,  y^t  free  from  KutOTWi  err  Office. 


Here  at  once  is  the  reason  why  a  working  man  cannot 
possiblv  consume  (in  equivalent)  all  that  he  produces. 
The  implements  of  a  self-contained  community  are 
definitely  the  savings  of  the  community  over  the  period 
during  which  they  are  produced.  Growth  in  the  stock 
of  implements  represents  increased  productive  capacity 
of  labour  and  augmented  comfort  and  standard  of 
living.  The  labour  required  to  produce  the  imple- 
ments must  be  deducted  from  the  sum  and  total  of 
labour  during  the  period  concerned,  and  failure  to 
utilise  implements  to  best  advantage,  i.e.,  any  artificial 
restriction  of  output,  represents  decreased  yield  from 
and  to  labour,  or  even  financial  instability. 

Whether  or  not  the  continual  change  and  advance 
which  is  the  spirit  of  the  times,  is  desirable,,  the  fact 
remains  that  it  must  be  accepted.  A  nation  which  does 
not  keep  abreast  of  the  times  ceases  to  be  in  a 
position  to  protect  and  support  its  citizens,  and  one 
great  lesson  of  the  present  war  is  the  comparative 
unimportance  of  a  nation  whose  industries  are  not  in  a 
flourishing  condition.  Strength  in  modern  war  lies 
as  much  in  industrial  strength  as  in  military  prowess 
and,  apart  from  peace-time  expenditure  on  Army  and 
Navy,  a  State  must  devote  a  large  proportion  of  the 
product  of  its  labour  to  increasing  its  accumulated 
capital  or  sooner  or  later  it  will  fall. 

Weakness  in  Savings. 

It  has  ever  been  one  of  the  obstacles  to  the  improve- 
ment in  the  position  of  the  artisan  in  this  country  that 
his  savings  (as  a  class)  are  small  relatively  to  the 
nation's  needs.  Even  now,  with  the  incentive  of 
patriotism,  with  abnormally  high  wages,  with  an 
automatic  savings  scheme  and  a  high  rate  of  interest, 
the  amounts  saved  do  not  exceed  about  5  per  cent, 
of  the  total  wages  paid  in  some  of  our  big  industrial 
firms.  Under  normal  conditions  the  proportion  is 
far  lower.  Nor  does  experience  show  that  a  man  saves 
more  if  he  is  given  more. 

Even  the  large  trade  unions  have  no  permanent 
capacity  for  saving.  When  the  funds  in  pounds  sterling 
reach  the  number  of  men  multiplied  by  five  there  is 
nearly  sure  to  be  trouble.  Indeed,  one  might  call 
that  figure  the- strike  point,  and  a  commonly  prevailing 
idea  seems  to  be  that  the  interest  which  the  funds  earn 
is  not  a  commensurate  return  for  the  self-denial  required 
to  accumulate  the  fund.  Neither  has  any  modern 
Government  shown  any  capacity  in  saving  :  the  National 
Debt  invariably  exceeds  the  State's  productive  assets. 

The  saving  power  which  is  essential  to  the  welfare 
of  the  State  belongs  to  a  minority— not  an  unchange- 
able minority  for  any  industrious  man  who  likes  to  join 
does  join.  Nevertheless,  the  change  and  renewal  is 
gradual  and  slow.  The  man  who  saves  is  the  man  who 
has  saved,  hence  the  main  savings  of  the  country  are 
derived  from  its  trade  and  industrial  dividends  and  other 
revenues  from  investment.  Broadly,  the  saving  power 
of  a  country  is  the  measure  of  its  dividend-earning 
power.  {To  be  continued.) 


Banbridge  (Co.  Down).— At  the  last  meeting  of 
the  U.D.C.  it  was  resolved  to  ask  for  tenders  for  the 
lighting  of  the  town,  either  by  gas  or  electricity.  Ban- 
bridge  is  a  steadily  improving  town,  with  large  mills, 
factories,  etc.,  situated  on  the  Upper  Bann. 
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DETERMINATION  OF  TRANSFORMER 
LOSSES* 


By  Perry  A.  Borden. 


When  determining  the  efficiency  of  a  transformer  by 
the  method  of  direct  loading,  it  is  usual  to  read  the 
input  and  output  on  separate  wattmeters,  the  ratio  ot 
these  slightly  differing  quantities  being  the  efficiency 
of  the  apparatus.  The  actual  losses  are  thus  repre- 
sented by  a  very  small  portion  of  the  scale,  and  the 
difference  of  two  quantities  both  subject  to  the  errors  of 
the  instruments  used. 

In  what  follows,  a  method  is  described  wherein  the 
total  losses  taken  collectively  are  directly  read  on  an 
independent  wattmeter.  The  apparatus  for  making  the 
measurements  includes  : — 

;.  A  single-phase  wattmeter  of  suitable  scale  to 
measure  the  losses  (say  100  volts,  0.5  amp.). 

2.  A  variable  load,  preferably  of  the  potentiometer 
type,  to<  give  full  scale  on  this  meter. 
'  3.  A  polyphase  wattmeter  or  watt-hour  meter  free 
from  interference  troubles,  carefully  adjusted  to  "buck 
on  zero  " — i.e..  to  have  zero  torque  when  the  two  ele- 
ments are  measuring  quantities  of  equal  and  opposite 
magnitude.  The  circuits  of  the 'polyphase  meter  will  be 
(usually)  100  volts,  5  amp. 
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INSTRUMENTS  AND   CONNECTIONS  FOR  DIRECT  MEASUREMENT 
OF  TRANSFORMER  LOSSES 

The  accompanying  diagram  shows  the  arrangement 
•  for  measuring  totail  lasses^  in  a  10-kw.  2200/1  xo-volt 
transformer.  '  The  instrument  transformers  are  so 
chosen  that  the  constants  of  the  two  elements  of  the 
polyphase  meter  are  equal.  In  this  case  the  primary 
voltage  is  measured  with  a  2000/100  potential  trans- 
former, while  the  secondary  current  passes  through  a 
I  100/5  series  transformer,  the  constant  of  each  phase 
of  the  meter  being  20.  The  polyphase  instrument  is 
connected  in  such  a  way  that  while  the  input  gives  a 
positive  deflection,  the  output  tends  to  oppose  it. 

The  single-phase  metier  is  then  pla^d  in  circuit  as 
shown,  receiving  its  potential  from  the  same  source  as 
tin  output  element  of  the  polyphase  meter,  and  its  cur- 
rent from  any  source  approximately  in  phase  with  the 

 ♦—  
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potential.  If  the  source  of  supply  for  the  auxiliary 
current  be  not  electrically  connected  to  the  main  supply, 
the  auxiliary  meter  A  may,  if  desired,  be  connected 
to  the  input  element  of  the  wattmeter  B.  1  he.  .adjust- 
able current  of  meter  A  passes  with  the  load  current 
through  the  polyphase  instrument  in  such  a  direction 
as  to  give  a  small  additional  negative  torque.  It  is,  od 
course,  understood  that  sufficient  grounding  or  .intercon- 
nection will  be  made  to  prevent  dangerous  voltage 
between  parts  of  the  polyphase  wattmeter. 

The  method  of  operation  is  as  follows:  With  switches 
D  and  E  open,  the  transformer  is  loaded  until  the 
desired  input  is  read  on  the  scale  of  meter  A.  Switch  D 
is  1  hen  closed  and  the  indication  falls  to  the  small  value 
representing  the  difference  between  input  and  output 
(i.e.,  losses).'  Switch  E  is  then  closed  and  the  auxiliary 
current  is  carefully  adjusted  until  meter  B  indicates 
exactly  zero.  The  reading  of  the  auxiliary  meter  multi- 
plied by  the  metering  constant  represents  then  the  total 
losses  in  the  transformer  under  test,  and  the  efficiency 
may  be  accurately  determined  by  the  usual  formula. 

This  method  is  particularly  suitable  to  the  testing 
of  large  numbers  of  similar  transformers,  and  will  be 
found  suited  not  only  to  transformers,  but  to  any  class 
of  electric  apparatus  in  which  both  the  incoming  and 
outgoing  energy  are  carried  on  two-wire  circuits. 

SEARCHLIGHTS. 


Bv  A.  Ju.  Stanton,  Assoc.  Member,  I.E.E. 

Searchlights    form    one    of    the    special  applica- 
tions    representative,     perhaps,     of     the  broadest 
adoptions      to      which      artificial     light  projection 
principles     have     been     applied.  Fundamentally, 
they    are     designed     to    produce    powerful  beams 
of   light,   possessing  considerable   mobility,  through 
the    provision     of  "  mechanism    which    readily  per- 
mits   of   training  the   beam  in  any  direction  desired. 
Such  a  beam  may  then  be  directed  as  a  parallel  pencil 
of  light  havihg  high  intensity,  but  small  area  of  illumin- 
ation ;  or  it  may  be  fan  shaped,  in  which  case  a  greater 
area    is    illumined,    associated    with    an  unavoidable 
decrease  in  the  intensity  of  illumination.  Diverging 
beams  mav  also  be  employed,  either  by  using  specially 
constructed  mirrors,  which,  however,  so  far  as  I  know, 
have   the  disadvantage  of  not  being  able  to  deflect 
pareliel  beams  ;  or,  by  the  addition  of  a  diverging  lens 
fitted  to  one  of  the  first-mentioned  types.    The  use  of 
an  additional  lens  for  this  purpose  slightly  lowers  the 
power  by  absorption,  but  the  removal  of,  the  lens  by  suit- 
able sliding  mechanism  permits  of  changing  to  paral- 
lelism when  required,  which  is  a  considerable  advantage. 
Owing  to  its  high  and  intense  brilliancy,  such  projection 
of  light  is  usually  associated  with  the  electric  arc  as 
its  primary  source  of  illumination.      On  account  of 
focus  requirements,  it  will  be  obvious  that  ordinary  arc 
lamps  are  entirely  unsuitable  for  searchlight  purposes. 
In  v-jew  of  the  -flexibility  and  possibilities  afforded,  it  is 
astonishing  to  what  little  use  searchlights  are  put  in 
this  country    for  industrial  and  commercial  purposes  ; 
probably  the  prevailing  thought  that  they  are  more  or 
less  the  exclusive  property  of  naval  or  military  author- 
ities has  a  bearing  upon  it,  but  anyone  who  visits  the 
American  continent  in  particular,  with  this  impression, 
Would  scarcely  fail  to  note  with  interest  the  large  number 
of  projectors  in  use    for  many  purposes  demanding  a 
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strong  light.  Lest  any  misunderstanding  arise,  it  is 
necessary  to  point  out  that  projection  Work  is  not 
entirely  confined  to  the  electric  arc.  The  development 
during  late  years  of  metal  filament  lamps,  combined 
w  ith  theatrical  and  cinematograph  demands,  has  opened 
up  possibilities  for  certain  forms  of  focus  work  having 
advantages  over  the  arc  in — 

(1)  Voltage  requirements. 

(2)  Suitability  for  use  with  alternating"  currents, 
haying  frequencies  of  not  less  than  50. 

(3)  Ease  in  handling-,  flexibility  and  general  cleanli- 
ness'. 

These  are  factors  not  to  be  lost  sight  of,  but  "for 
long  powerful  beams  of  light,  particularly  in  connection 
with  outdoor  requirements,  the  arc  at  present  holds  the 
field,  more  especially  since,  in  design,  it  is  supported  by 
a  vast  amount  of  optical  research  work.  As  generally 
understood,  searchlig'hts  form  a  powerful  auxiliary 
feature  in  naval  and  military  operations,  both  offensive 
and  defensive.  The  former,  when  used  as  a  ''  blind"  to 
confuse  the  pilots  of  Vessels,  and  the  latter,  when  used 
to  illuminate  areas  of  approach,  whether  bv  land  or 
sea.  Proper  operation  rightly  restricts  their  use  to  the 
purpose  for  which  they  are  designed,  and  efficient  design 
necessitates  a  fairly  wide  knowledge  of  the  optical 
elements  of  light.  For  example,  the  design  require- 
ments of  a  passenger  liner  searchlight  for  passing 
through  the  Suez  Canal,  or  of  an  express1  locomotive 
headlight  for  passing  through  the  Rocky  Mountains, 
differ  from  each  other,  and  these  differ  again  from  the 
requirements  of  a  searchlight,  designed  either  to  ascer- 
tain w  ith  accuracy  the  proximity  of  boats  near  a  shore, 
or  for  facilitating"  the  concentration  of  gun-fire  upon 
hostile  objects  approaching-  a  fortress.  Consider, 
therefore,  some  of  the  essentials.  Paradoxical  as  it  may 
appear,  the  arc  searchlight  contains  a  simple  demon- 
stration of  the  close  relationship  which  exists  between 
heatwaves  and  light  waives.  In  scientific  circles  to-day, 
a  generally  accepted  opinion  is  that-light  is  an  electrical 
function  and  operates  as  a  physical  sensation,  through' 
the  connection  assumed  as  operative,  between  the 
organs  of  vision  and  a  transmitting-  medium  called 
"ether."  This  medium  is  looked  upon  as  being-  an  all- 
pervading  agent,  so  much  so  that  vibrations  or  oscilla- 
tions set  up  in  it  operate  in  a  definite  manner,  which 
may,  however,  differ  in  effects  produced  upon  substances 
coming  within  its  range  of  activity.  Imagine  a  bar  of 
iron  at  normal  temperature,  i.e.,  in  a  frozen  condition, 
raise  its  temperature  slowly,  the  sense  of  touch  will 
readily  indicate  the  gradual  increase,  whilst  to  the  eye 
it  is  still  unchanged.  Persist  until  it  glows  with  a  red 
light,  then  yellow,  and  finally  until  an  intense  white 
light  results.  It  will  be  gathered  from  this:  that  heat 
waves  and  light  waves  do  have  a  connection  with  each 
other  ;  doubtless  they  are  one  and  the  same  thing,  for 
heat  waves  thus  generated  or  set  up  as  a  result  of 
raising  the  temperature  of  certain  substances,  become 
visible.  Conversely,  it  may  be  stated  that  visible  light 
waves  are  heat  waves,  so  timed  as  regards  wave-length 
and  reactionarv  effects  that  the  sensations  of  light  and 
colour  are  produced  as  a  result  of  their  special  range 
of  activity.      The  aspect  arising  from  the  heating  of 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A.  practical  hook  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones 1'"  pp..  7Q  illustrations.  2s.  9d.  p03t  free  from  Electricity 
uni'». 


the  bar,  which  has  a  xnost  important  bearing  upon 
searchlight  work,  is  the  underlying  feature,  indicating 
that  the  higher  the  temperature  is  raised,  the  greater 
appears  to  be  the  quantity  of  light  emitted  by  each  little 
unit  area  of  the  bar.  Everybody  knows  perhaps  there 
is  a  limit  to  this,  but  the  point  to  recognise  is,  that  the 
higher  we  can  raise  the  temperature  of  a  substance, 
■ivitliout  changing  its  state,  the  more  intense  will  be  the 
light  obtainable  from  it.  Now,  carbon  is  a  substance 
which  can  be  raised  to  an  extremely  high  temperature 
before  any  change  of  state  occurs,  and  consequently 
the  temperature  at  which  a  change  of  state  does  occur 
will  be  such  as  produces  a  very  intense  light.  Supple- 
ment this  in  practice  by  a  means  whereby  provision  is 
made  for  keeping  this  temperature'  constant,  and  the 
reason  why  the  carbon  arc  reigns  supreme  as  an 
illumination,  source  becomes  clear.  One  of  the  main 
objectives  of  a  searchlight  being  a  means  of  concen- 
trating a  strong  light  upon  the  object  defined,  it  becomes 
essential  that  dispersion  of-  light,  such  as  is  common 
to  ordinary  lighting,  should  be  prevented.  To  accom- 
plish this,  the  light  is  concentrated,  then  projected  in 
the  form  of  a  nearly  parallel  beam,  suitable  mirrors 
being  utilised  for  the  purpose-  Those  familiar  with 
optical  principles  will  recognise  that  one  of  the  best 
types  of  reflector  for  such  a  concentrated  form  of 
illumination  is  obtained  when  a  paraboloid  type  of 
mirror  is  used-  Difficulties  in  grinding  this  particular 
type  rendered  them  somewhat  expensive,  and  limited 
their  supply  in  early  days,  with  the  result  that  another 
type  known  as  the  Mangin,  in  which  silvered  glass 
reflectors  having  the  area  surfaces  ground  to  spherical 
curves  were  advanced  and  brought  into'  more  general 
use.  Excepting-  for  a  slight  loss  in  power  (only 
apparent,  of  course,  when  direct  comparison  tests 
were  made),  this  type  ensures  a  beam  having  approxi- 
mated the  same  parallelism  as  the  true  parabolic.  A 
consideration  of  the  requirements  necessary  for  efficient 
operation  indicates  at  once  that  the  material  of  which 
the  mirror  is  made  becomes  of  the  highest  importance. 
Expressed  briefly,  the  governing  factors  are  optical  and 
mechanical.  High  illuminating  power  and  capability 
for  retaining  a  good  reflecting  surface  must  be  combined 
with  as  perfect  a  permanence  of  mechanical  life  and 
freedom  from  unreliable  elements,  introduced  either  by 
variations  due  to  temperature  changes,  or  operation  by 
the  unskilled,  as  it  is  possible  to  obtain.  In  portable 
forms,  these  fealures  have  to  be  supplemented  by  an 
ability"  to  withstand  rough  usage,  yet  possessing  a 
minimum  of  weight.  For  high  pow  er  illumination,  the 
glass  mirror  holds  the  field,  but  in  spite  of  certain  well- 
defined  disadvantages,  metal  mirrors  of  fairly  high 
power  are  in  common  use,  and  a  large  amount  of  experi- 
mental work  has  been  performed  on  their  development. 
The  latter  remark  also  applies  to  the  recognised 
mechanical  difficulties  experienced  with  glass  mirrors, 
and  a  segmental  form  of  mirror  has  consequently  been 
advanced,  which  is  considered  in  operation  to  be  capable 
of  reflecting-  beams  of  light  identical  to  all  intents  and 
purposes  with  that  obtainable  from  the  single  section 
glass  mirror. 

V    (To  be  continued.') 


Accessories  for  Sale. — Some  good  lines  in  Acces- 
sories are  offered  for  sale  cheap  For  particulars  see  a 
prepaid  advertisement. 
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WESTON 

MINIATURE  PRECISION 

D.C.  INSTRUMENTS. 

MODEL  268. 


THIS  Model  normally  indicates  amperes,  but 
upon  pressing    the    contact    button  the 
pointer  indicates  volts   so    long  as  the 
button  is  held  down. 

Volt-Ammeters  are  very  useful  in  all  cases 
where  space  is  limited  or  where  first  cost  is  a 
material  factor. 

The  Switchboard  form  is  well  adapted  for  use 
in-  electrolytic  work,  charging  and  discharging 
small  batteries,  and  for  service  in  connection 
with  D.C.  ignition  systems. 

It  is  suitable  for  all  classes  of  work  in  which 
a  single  instrument  is  sufficient  for  indicating 
either  potential  difference  or  current. 

The  List  Price  of  this  Model  is  £3  12s.  in 
all  standard  ranges. 

For  full  particulars  write  for  List  D  3, 


Model  268  Switchboard  Volt- Am  meter — ACTUAL  SIZE. 


Weston  Electrical  Instrument  Co., 

Audrey    House,    Ely    Place,  Holborn, 
LONDON,  E.C. 

Tel. :  Holborn  ®om.   Telegraphic  &  Cables : 


:  Pivoted,  London.' 


ELECTRIC  HAND  LAMPS 

FOR  STAND-BY  LIGHTING. 


The  situations  in  which  electric  hand  lamps  may  be  said 
to  be  a  necessity  are  too  numerous  to  mention.  Being 
fitted  with  our  patented  wood  separators,  they  are  able 
to  retain  their  charge  almost  indefinitely  when  standing 
on  open  circuit,  and  are  therefore  always  ready  for  use, 
which  is  a  great  desideratum  when  the  hand  lamp  is  only 
required  intermittently,  as  in  the  majority  of  cases  it  is. 


Total  weight,  including  acid,  from  3  lbs. 


ELECTRICAL  cufton  junction. 
STORAGE  CQ  Manchester 

¥  I\  /TTFTX  ^   LONDON  OFFICE i 
LIMllfcD^  **.  VICTORIA  STREET. 
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HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for    Illustrated  Catalogue. 


STRATFORD,  LONDON. 


Sheer  merit 
alone — 


accounts  for  the 
popularity  of  the 
WIRUM  Lamp. 

We  suggest  that  WIRUM 
quality  and  efficiency  would 
prove  of  substantial  assistance 
to  your  business  —  especially 
in  these  times  when  real 
economy  is    of    first  importance; 

Will    you     write     for  particulars? 


Telephone:  The  Brimsdown  Lamp  Works,  Ltd  Tj^*™: 
15  S!tsham  6,  Brimsdown,  Middlesex.  EnfiTuTw..!.. 


CASINGS. 

MADE  TO  AN?  PATTIRN. 

*ks  prices  Quoted  below  are  per  100  It. 
cue  and  cover  together. 


Oar  Special  patters 
(Reed  No.  403.8S5). 


?«N  Bin  SmUmi  •»  JppJl.ttt.il. 

ESTIMATES   FOR    OTHER  WOOD' 
AND  SIZES  PROMPTLY  SENT, 
twitch  Blocks  and  Cleats  Hade  to  Order. 


4* 


wioth  (noii) 

!  «*'  1  ii'  1 

I*'  1  It*  1  **    1  »*'   1  3' 

1  3*'  1  4* 

8»oo ves 

1  tV  1  A' 1 

i'  1  A'  1  A*  1  i'  1  *' 

1  V  1  V 

Vkici  1 

QUOTED 

ON  APPLICATION. 

Trade  Allowance  for  Quant). ici  on  Application. 

VIfiFP«i      RRATHTTSQ         Exporters  of  Specialities. 
V  DRV  I  utuKS,      flooring  and  Flooring  BlMk. 

ADDRESS  67.  KING  WILLIAM  ST..  LONDON.  E.C. 


Trad* 


STANLEY 


Mark. 


The    largest    manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in  the  world. 


Barnard's  Co-ordinate  Spiral  Slide  Rule.  » 

Drawing  Instruments,  Scales.  Set  Squares,  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.     All  of  the  highest  quality. 

Please   send    for  our    "  K.  7."  Catalogue. 

W.  F.  STANLEY  &  CO..  LTD., 

286,  HIGH  HOLBORN,   LONDON,  W.C. 
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TO    OUR  READERS. 

ELECTRiciTr  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railw&j  Station  Bookstalls  and  Newsagent*  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad.  ,  .  _ 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  tneir 

T'oIIestions  to  which  an  answer  is  required  must  bo  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  „,-„«„„ 

New  advertisements  for  displayed  columns  and  alterations  to  existin 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  m  time  ioi  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.-^,  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid.  •  „       T  „ 

All  remittances  payable  to  the  Publishers,  S.  Renteix  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.    Telephone  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  ana  wnen 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid.  

PATRIOTISM. 

(1)  — Invest  in  the  War  Loan! 

(2)  — Work  your  hardest  and  get  every  penny 

out  of  your  machinery.  It  will  pay  the 
country  and  it  will  pay  you! 

(3)  — Buy  and  study  technical  books.     It's  like 

buying  brains,  and  helps  you  to  earn 
yet  more  money.  Also  it  improves 
your  value  as  an  asset  to  the  Empire. 

Write  to  S.  RENTELL  &  CO.,  Ltd.,  36,  Maiden  Lane,  Strand, 
London,  and  ask  for  their  Book  Catalogues. 

Current  Topics. 

Cases  of  fraudulent  abstraction  of  electricity  from  the 
supply  side  of  consumers'  meters  are  frequently  reported, 
one  of  the  latest  instances  of  the  kind 
Electricity      having-    occurred     at  Birmingham, 
Supply         -where  the  defendant,    an  engineer, 
Kleptomania,   who  should  have  known  better,  was 
fined  £io  and  costs.  In  most  of  these 
cases  it  has  been  proved  that  the  service  cables  or  con- 
nections on  the  supply  side  of  the  meter  had  been  inter- 
fered with,  and  tappings  taken  off  for  various  purposes, 
thus   utilising   electrical  energy  which    has   not  been 
registered  by  the  meter  against  the  consumer. 

The  remedy  would  appear  comparatively  simple, 
viz.  either  to  enclose  all  conductors  right  uip  to  the 
meter,  in  conduit,  or  adopt  steel  armoured  cable  for 
these  exposed  runs,  instead  of  leaving  simple  braided 
V.I.R.  exposed  to  view  and  a  temptation  to-  any  house- 
holder with  an  elementary  knowledge  of  electrical 
engineering.  One  never  hears  <>1  similar  frauds  in  con- 
nection with  the  supply  of  gas,  simply  because  the 
diversion  of  the  supply  is  more  difficult  and  entails  the 
services;  of  a  ptlumber  or  one  skilled  in  pipe  work.  Ainy 
youth  acquainted  with  first  principles  of  electricity 
supply  can  tap  a  pair  of  electricity  supply  leads,  and, 
moreover,  the  job  is  so  simple  that  it  lends  itself  to 
ingenious  concealment  from  the  cms  of  the  meter 
reader  or  inspector. 

Enclose  all  service  wires  in  heavy  gauge  steel  conduit 
or  similar  steel  protection,  and  in  practically  every  case 
the  installation  would  be  quite  safe  against  such  mal- 


practice. Main  fuses,  too,  arc  often  left  comparatively 
unprotected  against  similar  misuse.  The  larger  com- 
panies adopt  substantial  scaled  iron-clad  fuses  tor  then 
service  connections,  but,  if  the  cover  be  left  unsealed  by 
an  official  after  replacing  a  fuse,  their  value  as  a  protec- 
tion of  the  interests  of  the  company  at  once  becomes  ml. 
Other  companies  and  municipalities  are  comparatively 
careless  iri  such  matters,  and  take  few  precautions, 
against  petty  pilfering  of  un-metered  current.  The 
remedy,  as  already  set  forth,  is  quite  simple. 

In  an  Editorial,  my  contemporary,  Municipal  Engi- 
neering, draws  attention  to  the  existing  defective  light- 
ing  arrangements  of  many  scientific 
Physician,      and  technical  institutions.     It  is  air 
Heal  undoubted   fact  that   many  univer- 

Thyself.  sities,  schools,  and  even  the  lecture 
theatres  of  institutions  in  which  the 
subject  of  illumination  is  frequently  discussed  are  among 
the  best  examples  of  how  not  to  illuminate  an  interior. 
In  visiting  such  institutions  one  is  struck  by  many 
defects.  Class-rooms  equipped  with  naked  lamps,  with- 
out any  proper  shading  device,  and  shining  directly  in 
the  eyes  of  the  audience ;  workshops  containing  expen- 
sive and  up-to-date  machinery,  lighted  by  most  anti- 
quated and  badly  arranged  gas-burners  or  electric 
lamps ;  corridoirs  and  stairs  lit  by  old  batswing  burners ; 
libraries,  often  the  depositories  of  priceless  collections 
of  volumes,  illuminated  so  inefficiently  that  it  is  fre- 
quently a  strain  even  to-  read  the  titles. 

I  well  remember  attending  a  meeting  of  a  well-known 
engineering  society  in  a  Northern  provincial  city,  not  so 
many  months  back,  to  hear  a  paper  on  the  illumination 
of  factories.  The  lecture  theatre  was  excellently 
arranged  so  far  as  seating  accommodation,  sound- 
carrying  and  lantern  projection  apparatus  were  con- 
cerned,"but  the  lighting  scheme  was  about  the  worst  I 
have  ever  experienced.  The  room,  a  fairly  large  one, 
w  as  lit  by  a  number  of  pendant  electrical  fittings,  each 
with  two  ordinary  metal  filament  bulbs,  and  each  bulb 
in  turn  was  provided  with  one  of  those  metal  scallop 
reflectors:,  facing  in  opposite  directions,  and  reflecting 
what  light  there  was  on  to  the  comparatively  dark 
walls,  or  into  the  faces  of  those  members  of  the 
audience  occupying  the  higher  tiers  of  seats.  It  was 
somewhat  ironical  that  the  subtler  factors  of  up-to-date 
scientific  illumination  should  have  been  discussed  b\ 
some  leading  electrical  men  in  such  an  apartment. 

The  explanation  of  such  a  Gilbertian  state  of  affairs 
is  suggested  by  my  contemporary  as  similar  to  that 
underlying  the  unsatisfactory  state  of  street  lighting. 
The  illumination  of  such  buildings  does  not  fall  within 
the  province  of  any  one  department,  and  is  therefore 
overlooked,  or  at  all  events  neglected  by  all.  It  may  be 
suggested,  therefore,  that  in  those  institutions  boasting 
an  engineering  department  the  professors  responsible 
should  be  invited  to  supervise  the  illumination  of  the 
institution  as  a  whole,  paying  due  attention  to  the 
special  requirements  of  the  many  different  laboratories, 
class-rooms,  lecture  halls,  etc.  t 

w  ;   i  

The  Practice  op  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I. E.E 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cvf  Push 
to  fit  pooket.  428  pages,  »7  illustrations.  Price  3s.  3d.  net.  post  Jre* 
from  Electricity  Office 
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A  contemporary,    Telephony,    instances   the  rather 
amusing   case  of   an    American    gentleman  who  is 
divorced  from  his  first  wife,  and  who 
A  Novel       was  conversing  over  the  'phone  with 
Telephone      his   daughter.       He    was  inquiring 
Suit.  about  the  health  of  his  first  partner, 

when  his  present  consort,  who  is 
young  and  high-spirited,  butted  in  on  the  same  circuit, 
and,  as  the  American  term  has  it,  "rubbered."  What 
she  heard  made  her  angry,  and  she  left  her  husband, 
who  has  now  sued  the  telephone  company  for  alienation 
of  his  present  wife's  affections. 


He  avers  that  the  company  advertises  its  lines  as 
being  ''  perfectly  safe,"  and  charges  it  with  negligence. 
He  quotes  from  the  advertisement  in  the  telephone 
directory :  *  If  the  neighbours  should  overhear,  just 
think  what  it  might  mean.  But  they  can't,  because  it's 
an  individual  line  service,  a  line  all  your  own,  perfectly 
safe  from  other  folks'  curiosity.  Just  the  kind  for 
secrets,  and  it  costs  only  a  few  cents,  a  week  more  than 
part}'  line  service.  Isn't  it  worth  that  to  be  free  from 
outsiders'  ears?''  The  moral  of  the  story  is  obvious — ■ 
use  only  the  automatic  telephone,  which  requires  no 
human  operators  to  set  up  or  take  down  a  connection, 
and  is  absolutely  private.  Curiosity  is  woman's  natural 
characteristic,  and  it  is  just  this  fact  which  militates 
against  her  success  as  a  telephone  operator. 


No  doubt  many  engineering  firms  now  engaged  almost 
wholly  on  the  manufacture  of  munitions  and  materials 
for  the  successful  conduct  of  the  war 
After-        are   experiencing'   an  unprecedented 
War  demand  for  their  normal  peace  pro- 

Trade,  ductions.  It  is  only  natural  that  the 
long  term  of  the  war  should  have 
resulted  in  an  accumulation  of  requirements  both  at 
home  and  abroad,  which  unfortunately  cannot  be  met 
until  our  manufacturing  facilities  are  once  more  diverted 
to  peaceful  industry.  Now  that  the  greater  part  of  in- 
dustrial Britain  is  almost  entirely  occupied  in  the 
supreme  task  of  suppressing  the  Hun,  there  can  be  no 
question  of  "business  as  usual,"  that  parrot  cry  of  the 
earlier  davs. 


ingly  displayed  should  be  a  gratifying  feature  of  the 
period  immediately  following  the  declaration  of  peace-. 


In  this  country  the  state  of  the  manufacturing  field  is 
fairly  well  understood,  and  many  large  contracts  are 
being  held  over  pending  the  cessation  of  hostilities, 
w  hen  there  w  ill  be  plenty  of  factories  and  men  ready  to 
undertake  the  work.  In  our  colonies  and  in  the  Allied 
countries  the  situation  is'  perhaps'  not  so-  widely  known ; 
at  least,  it  would  appear  so  from  the  fact  that  manu- 
facturers are  receiving  important  inquiries  for  engineer- 
ing" materials  and  equipment  which  they  cannot  pos- 
sibly consider  in  view  of  the  present  state  of  affairs.  It 
is  to  be  hoped  that  the  responsible  parties  will  be 
brought  to  a  realisation  of  the  impossibility  of  consider- 
ing peace  manufactures  on  a  large  scale  at  the  present 
juncture,  or  our  promising  relations  with  these  friendly 
countries  may  suffer  a  set-back.  If  our  Consuls  in  the 
countries  concerned  were  alive  to  their  responsibilities 
in  this  matter,  the  trading  possibilities  now  so  tempt- 

The  Application  ok  Arc  Lamps  to  Practical  Purposes.  Ej  J. 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians, 
-anti-aircraft,  officers,  fortress  engineers,  etc.  Cloth  8vo.  ->r>l  pp.  92 
liustratiODu.    2o.  m,  post  free. from  ELccrRiciTr  Office 


I  may  remind  readers  that  the  issue  of  January  5-th 
contained  sets  of  Preliminary-Grade  and  Intermediate- 
Grade    Problems   in    Electric  Light 
Electric-Light   Switching;  which  all  who  have  any- 
Switching       thing   to   do   with   electric  lighting 
Batch  Exams,  should  try  their  hands  at.  Those  who 
got  their  copies  at  that  date  are  sup- 
posed to  submit  their  answers  to.  Messrs.  A.  P.  Lund- 
berg  and  Sons  by  the  16th  inst.,  i.e.,  within  six  weeks 
from  the  5th  ult.  ;  but  Ave  understand  that  this  rule  is 
not  to  be  rigidly  enforced,  lis  if  a  paper  is  late  it  is 
simply  transferred  to  a  later  batch.  Overseas  and  other 
readers  can  reckon  the  time  from  the  date  of  receiving 
their  papers.    This  means  that  friends  of  readers  can 
make  a  start  now,  which  reminds  me  to  state  that  copies 
of  the  issue  in  question  (Jan.  5th)  can  be  had  on  sending 
i  W.  to  this  office. 

It  may  be  mentioned  that  there  is  no  age  limit,  so 
that  even  if  it  were  stated  as  16  to  60,  any  younger  or 
older  candidates  would  be  welcomed,  Both  oldsters  and 
youngsters  thus  have  a  chance  of  showing  what  they 
can  do  while  the  fighting  men  are  away. 


In  the  issues  of  Nov.  3rd  and  10th  articles  appeared 

under  the  heading  of  "  An  Invitation  to  Teachers  and 

17  . •  „  „  Students."  These  conveyed  an  invita- 
Voting  on  ,  , 

B  oks  for  the  tlon  to  our  reac'ers  to  write  to  us  and 
C   '\A      mention  the  names  of  any  book  (or 
city  uuuas    books)  t]       had   found   useful  -m 

working-up  for  any  City  Guilds  elec- 
trical subject.  A  number  of  "  votes  "  have  been  received 
so  far,  but  the  publication  of  the  results  is  being  de- 
ferred in  order  "to  get  more  votes  in  and  so  make  the 
results  still  more  representative. 


Another  article  will  be  published  in  about  a  month's 
time  impressing  on  all  our  readers  the  necessity  for 
letting  us  know  their  favourite  books  for  the  particular 
subject  they  have  or  are  about  to  be  examined  in.  We 
can  receive  votes  at  any  time,  and  the  more  the  merrier. 
The  object  in  view  is  to  impress  on  the  City  Guilds 
authorities  the  necessity  for  modernising  their  official 
lists. 


Vital  to 

Every 
Worker. 


I  must  just  call  the  attention  of  every  reader  to 
the  article  on  "  Industrial  Engineering,"  commencing 
in  this  issue.  I  need  say  little  by  way 
of  introduction  and  commendation, 
for  these  notes,  from  a  very  long 
address  by  Mr.  F.  W.  Lanchester, 
have  been  .prepared  very  carefully, 
and  if  I  were  to  attempt  a  complete  summary  of 
the  address  I  should  be  repeating  the  article  to  which 
I  refer.  The  keynote  struck  by  Mr.  Lanchester  is  the 
vital  importance  of  efficient  production  and  the  fatal 
results  of  restricted  output.  I  have  often  dealt  with 
this  matter  myself,  particularly  during  the  past  two 
years  or  more,  and  I  cannot  find  words  to  express  how 
earnestly  I  feel  that  every  worker  should  realise  just 
why  efficient  production  and  unrestricted  output  are 
so  much  to  his  own  interests  as  well  as  to  those  of  the 
nation — and  remember  the  nation  is  not  an  abstract 
thing  but  simply  the  whole'body  of  your  jclloiv-workers. 
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ENDURANCE 


The  fact  that  the  filaments 
of  WOTAN  LAMPS  are  made 
of  Drawn  Wire  wound  on 
SIEMENS  PATENT  SPIDER 
accounts  for  their  lasting 
endurance  under  the  hardest 
tests    of  vibration. 

For 

FACTORY,  WORKSHOP 

and  fall  Industrial  Installations. 


LAMPS 
ARE    SECOND    TO  NONE. 


7 


Advt.  of  SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED. 
38  &  39.  Upper  Thames  Street.  E  C. 
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One  of  the  most  striking  points  made  by  Mr.  Lan- 
chester  is  that  restricted  output  and  certain  other 
items  in  the  "  whole-hog  "  trades  unionist's  programme 
•cannot  possibly  be  adopted  in  every  industry  ^without' 
driving  the  country  headlong  into  bankruptcy.  If,  oh 
the  other  hand,  the  programme  is  to  be  applied  to  a 
few  trades  only  (as  has  been  the  case  in  the  past) 
workers  in  other  trades  are  the  ones  to  suffer.  Workers 
in  "  sweated  "  industries  suffer  most  of  all  by  grades 
unionism  in  flourishing  industries. 


Look  deeply  into  the  matter  (street-corner  argu- 
ments are  very  misleading)  and  you  will  surely  be  forced 
to  admit  that  the  policy  of  restricted  output  is  wrong 
from  beginning  to  end.  "  I  have  not  the  slightest  doubt 
on  this  point  myself,  and  my  most  earnest  wish  is 
that  my  fellow-workers  may  be  convinced  as  well, 
before  it  is  too  late.  Many  are  convinced  already- 
let  them  do  their  share  to  convince  the  others.  Our 
motto  should  be  not  "  Minimum  wage  for  minimum 
work,"  but  "  Big  money  for  Big  Output."  Please  read 
ihat.  article  ;   I  am  sure  it  will  interest  you. 

Elektrox. 


A    CARBOY  SYPHON.* 


We  have  used  heretofore  a  carboy  inclinator,  but  it 
takes  up  so  much  room  that  we  have  made  a  couple  of 
syphons  a>  shown  in  figs.  A  and  B.  By  placing  the  car- 
boys o>n  a  shelf  we  can  drain  the  carboy  without  moving 
it.  This  syphon  will  handle  acids  without  danger  of 
.^pilling  or  slopping.  A  shut-off  clamp  for  the  hose  may 
be  made  out  of  No.  12  iron  wire,  but  the  corner  drug- 
store can  furnish  a  better  one  much  more  economically 
than  one  can  make  his  own. 


Siphon  Arrangement  for  Transferring  Acid  from  Carboy  to  Jar. 

Fig.  A  is  self-explanatory,  the  syphon  being  started 
by  blowing,  the  lips  being  placed  at  point  C.  The  type 
shown  in  Fig.  B  will  not  drain  back  when  it  is  desired 
t<>  stop  the  syphon,  because  of  the  valves  in  the  starting 
bulb.  For  that  reason  the  syphon  tube  has  the  cork  as 
shown,  so  that  the  liquid  in  the  syphon  tube  will  drain 
out  when  the  cork  is  removed.  . 


*  Telephony,  Chicago. 


B.T.-H.  CRANE  MOTORS. 


Descriptive  List  No.  2,259,  to  *ianc*  ^rom  tne  British 
Thomson-Houston  Co.,  Ltd.,  deals  with  Crane  and 
Hoist  Motors.  As  most  readers  will  realise,  this  is  a 
particularly  heavy  duty  for  electric  driving,  and  natur- 
ally calls  for  substantial  design  and  robust  construction. 
I'.  I'.-H.  Crane  Motors  are  totally  enclosed,  reversible, 
series-wound,  commutating  pole  machines,  essentially 
designed  for  intermittent  service.  They  are  standardised 
for  various  ratings  up  to  50  h.p.,  the  ratings  being 
based  on  continuous  operation  for  30  minutes  at  full 
load  with  a  temperature  rise  not  exceeding  550  C. 


Fig.  2. 


with  temperature  rise  guarantees  based  on  115,  230, 
550  volt  circuits.  All  machines  are  four-role,  series 
wound,  and  fitted  with  commutating  poles.  Our  first 
illustration  shows  a  CO — 1,800  Crane  Motor  for  Floor 
Mounting.  This  type  is  standardised  in  sizes  ranging 
from  2  to  50  h.p.,  and  is  wound  for  circuits  of  from 
no  to  550  volts/  The  general  specification  is  excellent, 
and  shows  that  practically  every  contingency  in  con- 
nection with  crane  and  hoist  work  has  been  foreseen 
and  provided  for.  The  armature  core  and  commutator 
are  assembled  on  a  sleeve,  which  construction  permits 
the  removal  and  insertion  of  a  shaft  without  the  necessity 
of  disturbing  either  the  armature  windings  or  the 
commutator,  a  fact  which  will  strongly  appeal  to  users 
of  these  motors.  In  Fig.  2  we  show  the  motor  with 
frame  cut  away  to  expose  the  brush  gear,  etc.,  and  a 
good  idea  of  its  robust  fines  can  be  gleaned  from  an 
inspection  of  this  photograph. 
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PRACTICAL  WIRING  CALCULATIONS. 


[Continued  from  page  59.) 

(b)  Two-Phase  Four-Wire  Circuits.  The  2-phase  cir- 
cuit represented  in  Fig.  8  has  to  supply  a  load  of 
116. 5  kws.,  80  per  cent.  p.  f.  at  220  v.,  60  cycles,  with 
5  per  cent.  drop.  The  length  of  the  circuit  is  400  ft., 
and  the  distance  between  wires  6  ins.. 

One  half  of  the  total  load  (i.e.,  60  kws.)  has  to  be 
supplied  through  each  phase,  the  wires  in  which  can 
be  considered  as  an  independent  single-phase  circuit. 
The  line  current  is  331  amps.,  and,  proceeding  as  in 
Section  IV.,  we  find  that  a  300,000  c.  mil.  wire  would 
be  suitable  were  there  no  reactance  drop,  and  would 
carry  331  amps,  if  the  wires  were  run  open.  If  the 
wire  were  rubber  insulated  and  concealed  (hardly 
likely  at  6-in.  separation),  400,000  c.  mils,  area  would 
be  required. 

Referring  to  Table  L,  and  proceeding  as  in  VI. a.,  we 
find  that,  for  a  300,000  c.  mil.  conductor,  the  percentage 
resistance  drop  =4.5  per  cent.,  while  the  reactance 
drop  =9.2  per  cent.  Using  the  Mershon  diagram 
(Fig.  12),  as  indicated  in  Fig.  10,  it  is  found  that  the 
voltage  drop  is  between  9  and  10  per  cent. — i.e., 
exceeds  the  permissible  limit. 


it 


enough  to  carry  it  is  selected.  A  single-phase  circuit 
is  then  calculated  to  carry  half  the  load  at  the  same 
voltage,  and  three  wires  of  the  size  thus  determined  are 
used  in  the  3-phase  transmission. 

In  the  present  case,  half  the  total  load  =25  kws., 
and  the  current  in  the  "  imaginary,  transmission  "  = 
P/E.p.  =142  amps.  As  in  III.,  the  approximate  size 
of  wire  required  is  22  I.  L/v  =71,000  c.  mils.,  and  the 
next  larger  size  of  wire  is  No.  1  B.  &  S.,  which  will 
safely  carry  156  amps,  when  exposed.  In  respect  of 
current-carrying  capacity,  this  conductor  would  be 
satisfactory. 

The  average  distance  between  the  three  lines  in  Fig.  11 
is  (6+3+3)  /3=4  ins.,  and,  referring  to  Table  I., 
under  25  cycles,  the  specific  resistance  and  reactance 
drops  under  the  conditions  here  obtaining  are  0.248  v. 
and  0.068  v.  per  1,000  ft.  of  line.  -The  corresponding 
percentage  drops  are  3.2  per  cent,  and  0.88  per  cent., 
and,  using  the' Mershon  diagram  as  before,  it  will  be 
found  that  the  voltage  drop  comes  out  at  rather  less. 
than  4  per  cent.  ;  hence  three  No.  1  B.  &  S.  wires  would 
be  quite  satisfactory. 

Use  of  the  Mershon  Diagram.  To  recapitulate  the 
use  of  this  valuable  diagram — select  a  likely  size  of 
conductor,  and  determine  the  resistance  and  reactance 
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Fig.  9. 

By  using  a  larger  conductor,  the  voltage  drop  might 
be  reduced  to  5  per  cent.,  but  a  more  economical  expe- 
dient is  to  instal  two  2-phase  transmissions  of  smaller 
wires  in  parallel  (as  in  Fig.  9),  making  the  aggregate 
section  per  phase  =300,000  c.  mils.  Two  2  /  o  B.  &  S. 
wires  would  total  266,200  c.  mils,  section,  and  would  be 
required  to  carry  166  amps.  each.  In  this  case,  the 
resistance  and  reactance  drops  are  4.7  per  cent,  and 
5  2  per  cent  respectively,  and  the  line  drop  (found  as 
before)  =6  5  volts,  which  is  still  excessive.  If,  how- 
ever two  2-phase  circuits  of  No.  4  /  0  B.  &  S.  wire  be 
used  in  parallel  (Fig.  9),  the  voltage  drop  is  but  a  trifle 
over  5  volts.  Whether,  in  practice,  this  multiple  trans- 
mission was  cheaper  than  the  use  of  single  conductors 
of  larger  aggregate  section  would  depend  entirely  on 
individual  circumstances,  and  both  alternatives  should 
be  fully  investigated. 

(c)  Three-Phase  Three-Wire  Circuits.  Suppose  that 
a  50  kws.,  0.9  p.  f.  load  is  to  be  supplied  at  220  v. 
through  200  ft.  of  fine,  with  4  per  cent,  or  8.8  v.  drop, 
the  lines  being  3  ins.  apart. 

The  actual  current  in  each  line  (165  amps.)  must 
first  be  determined  to  ensure  that  a  conductor  large 
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percentage  pressure  drops  by  referring  to  Table  L,  and 
multiplying  the  drops  there  quoted  by  the  line  current 
and  thousands  of  feet  transmission  distance.  Starting 
from  the  point  on  the  chart  (Fig.  12)  where  the  vertical 
line  corresponding  to  the  power  factor  of  the  load  inter- 
sects the  smallest  circle,  lay  off  horizontally  to  the 
right  (and  to  the  scale  shown  at  the  foot  of  the  chart) 
the  percentage  resistance  drop.  From  the  point  thus 
reached,  lay  off  vertically,  and  to  the  same  scale,  the 
percentage  reactance  drop.  The  circle  on  which  the  last 
point  falls  gives  the  line  pressure  drop  in  percentage. 
Every  fifth  circular  arc  is  marked  with  the  drop  to 
which  it  corresponds. 

Power  Loss.    Taking  n  ohms  as  the  resistance  of 
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a  circular-mil. -foot  of  commercial  copper  at  750  F.,  the 
power  loss  in  any  conductor  is  : — 

11  x  I2  x  L 

W=  : 

Where  W  loss  in  watts  ;  I  current  in  amperes  ; 
L  =  length  of  conductor  in  feet  ;  A  -  cross-section  of 
conductor  in  circular  mils. 

It  follows  that  the  total  ohmic  loss  is,  in  the  case  of : — 
Two-wire  d.c.  or  single-phase  a.c.  circuit  : 

P=22  P  L/A  watts. 
Balanced  jour-wire,  2-phase  circuit  : 

P=44  I2  L/A  watts. 
Balanced  three-wire,  3-phase  circuit :  \ 

P=33  I2  L/A  watts. 
These  formulae  can  only  only  be  used  if  all  the  line 
wires  are  of  the  same  size. 
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(Continued  from  page  57.) 

There  is  one  point  concerning  heating  values  of  fuel 
upon  which  it  is  desirable  to  insist.  Samples  of,  "coal 
and  gas"  when  burned  give  out  widely  differing  num- 
bers of  heat  units,  according  to  their  quality  ;  but  a 
unit  of  electricity  gives  the  same  amount  of  heat,  all 
usable — every  time.  Coal  varies  between  something 
that  will  and  something  that  will  not  burn.  A  ton  of 
coal  of  one  quality  may  easily  give  out  double  the  heat 
that  can  be  obtained  from  a  ton  of  another  quality. 
Similarly,  the  heat-giving  quality  of  gas  can  and  does 
vary  widely.  When,  however,  a  unit  of  electricity  is 
purchased  it  is  of  necessity  unadulterated ;  it  is  always 
convertible  in  the  electric  fire  or  cooker  into  the  same 
number  of  heat  units.  In  this  respect  it  stands  alone 
among  heating  agents. 

The  crudity  of  our  "'Consumption  of  coal  "  method  is 
on  a  par  with  its  extravagance  and  antiquity.  It  is  to 
the  distributors  of  gas  and  electricity  that  we  must  look 
for  the  rapid  improvement  in  our  present  method, 
which  is  wasteful  beyond  the  possibility  of  excuse. 
There  is,  however,  an  avoidable  waste  beyond  that  of 
coal  in  the  kitchen,  through  which,  as  vou  all  well  know, 
the  great  bulk  of  our  housekeeping'  money  is  spent.  I 
refer  to  the  waste  of  meat.  It  is  now  some  ten  years 
since  I  took  steps  to  weigh  joints  into  and  out  of  ovens 
when  various  methods  of  cooking  were  employed.  I 
was  surprised  to  find  how  great  this  w  aste  was  and  to 
discover,  after  a  diligent  search,  that  a  cooking 
authority  such  as  "Mrs.  Beet  on  "  states  that  one  must 
expect  to  lose  from  one-quarter  to  one-third  in  weight 
Of  what  you  put  into  the  oven  in  the  shape  of  a  joint. 
By  careful  oven  designing  I  found  that  it  was  possible 
to  avoid  some  80  per  cent,  of  this  waste,  but  what  was 
more  important,  it  soon  became  apparent  that  by  suit- 
ably designing  the  oven  and  its  heat  controls  the 
ordinary  householders  could  readily  effect  similar  econo- 
mies for  themselves,  and  at  the  same  time  prepare  food 
in  a  manner  immeasurably  superior  to  what  had  pre- 
viously been  possible.  It  was  repeatedly  land  conclu- 
sively proved  that  with  ordinary  households  the  cost  of 
cooking  a  joint  of,  say,  10  lbs.  with  gas,  coal  or  elec- 
tricity was  of  the  order  2d.,  taking  coal  at  £1  per  ton, 
gas  at  3s.  per  1,000  cub.  ft.,  and  electricity  at  id.  per 

*  Paner  read  by  A.  F.  Berry  before  the  Association  of  Super- 
vising Electricians.on  October  31st;  slightly  abbreviated. 


unit.  The  advantage  in  favour  of  one  or  other  method 
ol  cooking  due  to  specially  good  handling  ol  a  <  ookci 
might  be  of  the  order  of  one  farthing.  I  found  that  il 
was  quite  easy,  however,  with  " Tricity  "  cooking  to  put 
upon  the  table  from  a  joint  of  less  than  8  lbs.  the  same 
amount  of  food  that  had  required  a  joint  of  lo  lbs.  when 
the  older  methodis  of  cooking  were  employed.  The 
saving  here  is  of  the  order  of  2s.,  in  ordinary  times,  and 
with  present  meat  prices  is  of  the  order  of  3s.  During 
the  past  10  years  I  have  discussed  this  matter  of 
economy  due  to  electric  cooking  with  some  thousands 
of  individuals.  I  have  invariably  found  that  every  living- 
soul  has  initially  been  interested  merely  in  the  saving  of 
the  farthing — that  is  to  say,  in  the  relative  fuel  costs. 
The  reason  is  quite  obvious.  Scarcely  anyone  took  the 
trouble  to  weigh  joints  before  and  after  cooking — d  never 
met  an  individual  who  did  so — therefore  all  were  either 
uneo'msciouis  of  the  waste  that  occurred,  or  took  it  for 
granted  that  it  was  unavoidable. 

A  large  number  of  individuals  have  sent  in  to  me  from 
time  to  time  figures  showing  the  savings  effected  by  the 
introduction  of  "Tricity"  cookers  in  their  establishments. 
The  majority  of  the  figures  relate  to  private  houses,  but 
some  relate  tx>  canteen  and  school  equipments.  It  is 
clear  that  the  butchers'  bills  in  private  houses  that  used 
to  be  over  ^50  per  annum  are  reduced  to  ^40  per 
annum  ;  that  a  plate  of  meat  in  a  munition  worker's 
canteen  is  reduced  in  the  ratio  of  jd.  to  4d.  ;  that  the 
weight  of  meat  used  in  a  term  in  a  school  of  100  is 
reduced  in  the  ratio  of  2,400  lbs.  to  1,950  lbs.,  when  the 
older  methods  of  cooking  are  discarded  and  "  Tricity  " 
cookers  are  fully  employed.  It  will  be  seen  that  the 
retention  of  the  old  methods  of  cooking  means  that 
approximately  25  per  cent,  more  meat  is  being  pur- 
chased than  need  be.  There  is  an  economy  also  in 
making  jam,  marmalade,  etc.  I  found,  for  instance, 
that  the  additional  weight  of  marmalade  when  made  on 
an  electric  hotplate  instead  of  on  the  coal  fire  was  of 
sufficient  value  to  pay  for  the  total  cost  of  cooking  any- 
way many  times  over. 

(To  be  continued.) 

Reviews  of  Books,  ®C. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  frlus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

The  Electrical  Engineers'  Diary,  191 7.  356  pp. 
plus  Diary.  (S.  Davis  and  Co.,  5s.). — -It  is  with  the  greatest 
pleasure  that  we  find  that  the  shortage  of  paper  has  not 
curtailed  the  size  of  this  truly  indispensable  publication, 
much  less  prevented  its  appearance.  Indeed,  the  Diary 
contains  more  technical  information  than  ever  and,  as 
in  previous  years,  the  "  technical  "  portion  of  the  work 
is  obtainable  separately  in  limp  covers  for  convenience 
in  carrying  about.  The  sole  change  in  the  general  form 
of  the  production  is  the  substitution  of  a  blotting-pad 
with  four  perforated  sheets  in  place  of  inter-leaved  blotting- 
paper  in  the  Diary.  We  trust  that  when  paper  is  again 
reasonably  cheap  the  inter-leaved  arrangement  will  be 
restored.  Space  limitations  in  our  own  columns  prevent 
us  from  doing  anything  like  adequate  justice  to  the  vast 
amount  of  reference  data  included  in  the  technical  section 
of  the  Diary.  The  matter  is  arranged  under  the  (following 
headings: — -"General  Information  "—  including  all  sorts 
of  useful  tables  relating  to  the  electrical  properties  of 
materials,  and  many  formula?  and  definitions.  "  Generation 
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of   Electricity"— pithy   chapters    giving   the   facts  and 
figures   which   matter,   in   connection   with  generating 
equipment  and  auxiliaries,  ranging  from  the  boder-room 
to    the    switchboard    and    battery-room.  Application 
of  Electricity  for  Power  Purposes  "-this  section  is  donbt- 
less  faiTuSa?to  everyone  who  has  seen  previous  editions 
of  the  Srary.  for  it  contains  most  useful  notes  on  practically 
every   possible   industrial   application   of  electricity  and 
ghe    reliable  figures  for  the  power  required.  Needless 
to  say  the  whole  of  this  information  is  kept  right  up-to- 
date         '  Application   of  Electricity  to  Lighting  -m 
this   section   we   notice   apparently   innumerable  tables 
o    data  relating  to  all  industrial  lighting .  applications 
besides  useful  figures  relating  to   half-watt  lamps,  in- 
structions  for   calculating   Mufm^  comVzn^nM 
lighting  costs,  and  so  on.        Application  °f  Electric  ty 
ogr  Cookmg  and  Heating. "-The  scope  of  this ;  sect  on 
is  obvious,\nd  the  treatment  given  is  up  to  the^ugh 
-randard  set  bv  the  rest  of  the  work.       Official  Kuies 
and  Regulations  "-These  include  Home  Office  regulations, 
electrical  rules,   L.C.C.   rules,  model  wiring 
fpScation,  B.E.A.M.A.  standardisation  rules   for  etec- 
trical  machinery,  and,  of  course,  the  new  I.E.E.  wiring 
rSes     Sy,    here  comes  an  excellent  index  to  rnanu- 
fatures  (trad*  names)  and  that  splendid  list  c ^ Lon, ion 
streets  in  which  electricity  mams  are  laid   *nd  *  hst  of 
electricity  supply  authorities  in  the  United  Kingdom. 
The  Sis  indeed  "  indispensable  to  consulting  engineer 
Antral   station  engineer,  and  electrical  contractor,  and 
we  might  add,  to  the  student  as  well. 

Various  Items* 

Wanted  —The  name  and  address  of  the  reader  who 
posted  a?  Clapham  Common  an  envelope  addressed  to 
us  enclosing  lod.  and  a  plain  half-sheet  of  paper.  No 
name  no  address.  We  expect  it  was  meant  to  include 
an  order  for  a  book.  „        ,  .  ,T 

he  head  of  each  pier.    Directly  a  tng  draws  alongside 

beMuUic^inder  Petrol  Engines.-^hose  interested 
m  the  development  of  small  engine-driven  generating 
lets  should  note  that  single  cylinder  engines  are  the 
most  economical  in  fuel,  the  fuel  efficiency  decreasing 
when  the  gaseous  stream  is  divided  to  serve  a  number  of 
cylinders  Amongst  multicylinder  engines,  which  have, 
of  couie  the  advantage  of  smoother  turning  torque 
and  can  be  built  for  greater  total -^.^-^2 
online  deserves  special  consideration.  It  is  easy  to 
SffiS  efficiency  in  such  an  engine,  the  number 
of  parts  s  small  in  proportion  to  the  number  of  cylmdei  s 
and  the  engme  as  a  whole  is  accessible  and  economical 
n  construction  and  maintenance. 

iT.p  «f  Conner  -The  Ministry  of  Munitions  further 
announces'  tKftt*  conditions"  relating  to  Permit 
S"ence  Numbers  and  Priority  Certificates,  set  out 
Sthe  Order  of  November  6,  i9xB  are  now  ^cancelled, 
-md  the  original  procedure  of  A  and  cer 
Scates  is  ogbe  reverted  to.  No  certificates  are  neces- 
sary for  any  types  of  insulated  wires  or  cables  having  a 


total  sectional  area  not  exceeding  .05  sq.  inch,  provided 
they  are  intended  for  the  internal  wiring  of  buildings  or 
switchboards  therein,  or  for  connecting  to  supply  mains. 
Cable  armoured  with  Steel  Tape  or  Steel  Wire  can  only 
be  supplied  to  a  Government  Contract  Reference  and 
Number,  or  Ministry  of  Munitions  Permit  Reference  and 

Number.  '  , 

Correction.-In  the  article,  "  The  Conversion  of 
Electrical  Machinery,"  published  in  Electricity  dated 
Tan  10th  1917,  the  author  desires  to  draw  the  attention 
of  readers  to  an  error.  Therein  he  states :  "  That  the 
number  of  turns  in  each  armature  coil  must  be  the 
same.  This  should  have  read":  "  That  the  number  of 
turns  in  each  armature  coil  must  be  halved." 

Bandon  (Co.  Cork)  —The  Commissioners  are  con- 
sidering a  scheme  for  the  electrical  lighting  of  this 
improving  town. 

Leeds.— Mr.  J.  B.  Hamilton,  General  Manager  ot 
the  City  Tramways,  has  been  invited  to  accept  the 
important  position  of  Director  of  Trades  Regulations 
in  the  Department  of  the  Admiralty  which  is  being 
formed  by  Mr.  Lynden  Macassey  for  the  purpose  of 
organising  labour'  in  shipbuilding  and  repair  yards 
and  marine  boiler  and  engine  works.  The  Corporation 
has  decided  to  allow  him  to  accept  the  post  for  the 
duration  of  the  war,  on  condition  that  he  can  be  released 
.from  his  duties  when  the  necessity  arises  for  his  presence 
in  the  city  The  Corporation  will  continue  to  pay  his 
present  salary,  and  the  Admiralty  will  pay  any  expenses 
incidental  to  the  appointment  

1st  London  Engineer  Volunteers.— Orders  for  the  week, 
by  Lt.-Col.  C.  B.  Clay,  V.D.,  Commanding.-Officers  for  the  week, 
Platoon  Commander  C.  H.  C.  Bond.— Monday,  Feb.  5th  :  Tech- 
nical for  Platoon  No.  9,  at  Regency  Street  ;  Squad  and  Platoon 
Drill,  Platoon  No.  10  ;  Signalling  Class  ;  Recruits  Drill,  6.80—8. 
Tuesday:  A  Volunteer  fatigue  party  »  required  to  assist  the 
Quartermaster.  Wednesday:  Instructional  Class  6  1, i;  Pla- 
toon Drill,  Platoon  No.  1  ;  Thursday  i  Platoon  Dnll  Platoon 
No.  7  ;  Ambulance  Class  by  M.O.,  6  30.  Friday :  Technica 
for  Platoon  No.  10,  Regency  Street -  Squad  and A^nll 
No.  9  ;  Signalling  Class  ;  Recruits'  drill,  6.30—8.30.  Saturday  . 
N.CO'.'s  Class,  2.80,  under  Co.  Cdr.  Fleming  Sunday :  En- 
trenching at  Otford  Parade,  Victoria  (S.E.  &  C.R1}.  booking 
Office!  8  45  a.m.  Uniform  haversacks,  water-bottles.  Midday 
ration  to  be  carried.  Railway  vouchers  will  be  provided. 
Appointments  :  Corporal  C.  W.  Smith  to  be  Section  Commander 
S  Son.  Sapper  H.  G.  Wood  to  be  Corporal  both m 
No.  3  Coy.  (dated  Jan.  19,  1917).  The  appointment  of  Section 
Commander  P.  F.  Allan  is  cancelled  at  his  own  request.  Other 
orders  as  usual. 
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THE  CONVERSION  OF  ELECTRICAL 
MACHINERY. 
No.  IV. 


Bv  C.  Sylvester. 
Planing-   machines,    whether*  direct   coupled    to  a 
motor  or  driven  by  a  belt  from  a  line  of.  shafting, 
require  an  enormous  amount  of  power  in  comparison 
to  other  machines.    This  is  due  to  the  fact  that  planing 
^ables,  where  large  machines  are  concerned,  weigh 
everal  tons.    This  weight  must  be  reversed  when  the 
able  gets  to  the  end  of  its  stroke. 
The  question  of  an  efficient  drive  for  planing  tables 
as  occupied  the  attention  of  designers  of  electrical 
lachinery  for  some  years  past,  and  there  is  no  doubt 
hat  the  up-to-date  motor  driven  table  is  a  vast  im- 
rovement  upon  the  old  cone-driven   and  automatic- 
tnking  and  reversing  gear.       At   the  same  time  it 
annot    be   said    that   even    up-to-date    machines  arc 
verything  to  be  desired,  and  some  of  the  inconveni- 
ices  may  be  .set  out  as  follows  : — 
1.  The  speed  of  the  motor  must  be  varied  for  various 
classes  of  work.    The  horse-power  of  the  motor 
must  therefore  be  of  sufficient  size  to  allow  for 
field    variation    and    the    subsequent  increased 
current  through  the  armature. 
Resistances  must  be  fitted  lor  regulating  the  field. 
These  resistances  heat  up  and  verv  often  burn 

O'llt. 

The  person  operating  the  machine  often  forgets 
to  place  the  resistance  back  to  zero  when 
restarting  the  motor.  The  result  is  excessive 
current  through  the  armature,  causing  the  fuses 
to  blow  and  a  delay  while  thev  "are  being- 
replaced. 

It  is  not  with  new  motor-driven  planing  tallies,  how- 
*er,  that  the  greatest  trouble  is  met  with.    It  is  with 
lachines  which  have  been  converted  from  a  belt-drive 
(>  a  direct-coupled   motor  drive.     In  the  fu  st  place, 
the  counter-shafting  with  the  usual  heavy  cone  pulleys 
has  to  be  discarded.    The  reversing  pulleys,  also,  have 
to  be  done  away  with,  and  the  motor  bed-plate  must  be 
fitted  as  near  to  the  driving  screw  as  is  possible. 
K  I 


A  very  ingenious  method  of  driving  a  heavy  planing 
machine,  the  table  alone  weighing,  eight  tons,  was 
adopted  in  a  large  fitting  and  machine  shop  connected 
with  the  shipbuilding  industry.  Several  magnetic 
dutches  were  taken  down  from  disused  shafting. 
These  clutches  had  been  in  use  for  a  number  of  years, 
and  had  proved  to  be  very  satisfactory. 


The  principle  of  these  clutches  is  shown  in  Fig.  1, 
where  A  is  a  cast-iron  circular  receptacle  containing 
four  coils  wound  upon  cast-iron  cores.  This  receptacle 
is  keyed  on  to  the  main  shaft.  B  is  a  cast-iron  disc 
connected  to  a  sleeve  upon  which  a  pulley  is  keyed. 
This  pulley  is  used  to  drive  a  machine  by  means  of  a 
belt.  The  coils  in  A  are  connected  in,  series  with  each 
other,  the  size  of  the  wire  with  which  they  are  wound 
depending  upon  the  voltage  it  is  intended  to  use  the 
clutches  on.  Current  is  supplied  to  these  coils  by 
means  of  slip  rings ;  upon  these  rings  carbon  contacts 
rest.  The  action  of  the  clutch  is  as  follows  :— The  line 
of  shafting  is  started  up,  and  A,  being  keyed  to  the 
shafting,  goes  round  with  it.  B,  being  free  upon  the 
shaft,  does  not  move,  because  the  belt  from  the  pulley 
to  the  machine  prevents  it  doing  so.  When  the  current 
is  switched  on,  the  coils  in  A  become  energised,  the 
resultant  magnetism  carries  B  round  with  it,  and 'con- 
tinues to  do  so  until  the  current  is  switched' off,  when 
A  again  becomes  demagnetised. 


Fig.  2 


The  voltage  required  by  the  clutches  in  question  was 
230  volts,  and  the  amount  of  current  was  about  3.5 
amperes.  Thus  the  available  pull  was  a  little  more 
than  one  horse-power.  This  amount  of  power  was 
quite  suitable  for  the  small  machines  the  clutches  were 
originally  intended  to  drive,  but  it  could  not  be 
expected  that  they  would  be  suitable  for  movino-  a 
large  table  weighing  eight  tons  without  some  altera- 
tion. Alterations  were  therefore  carried  out  as  shown 
in  Fig.  2.  Here  it  will  be  observed  that  the  cast-iron 
cores  in  A  have  been  removed  and  a  cast-iron  sleeve 
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lias  been  fitted.  This  sleeve  is  fixed  with  grub  screws 
at  the  joint,  where  it  is  pressed  into  the  centre  of  A, 
A  being  specially  opened  out  to  receive  it.  This  sleeve  is 
wound  with  a  coil  of  10  s.w.g.  double-cotton  covered 
Wire.  One  end  of  this  wire  is  connected  to  a  special 
earth  stud,  and  the  other  is  connected  to  a  slip  ring. 
Thus  the  coil  is  suitable  for  an  earth  return  circuit. 
In  this  case  A  is  free  to  move  on  the  shaft.  B  is  a 
thin  disc  of  mild  steel  perforated  with  large  holes,  and 
is  keved  to  the  shaft.  C  is  a  cast-iron  disc  which  is 
free  to  move  on  four  steel  studs  tapped  into  A.  This 
disc  is  forced  away  from  B  by  means  of  small  springs 
when  A  is  demagnetisad.  The  action  of  the  clutch  is 
as  follows:— A  current  is  passed  through  the  coal, 
and  the  resultant  magnetism  pulls  C  towards  A.  B  is 
then  gripped  between  A  and  C,  and,  the  friction  on  the 
plate  being  enormous,  the  shaft  commences  to  turn. 

To  meet  the  requirements  for  utilising  these  clutches 
for  the  planing  table  in  question,  two  clutches  were 
altered  and  were  fitted  with  a  short  length  of  shafting 
as  shown  in  Fig.  3.    In  this  diagram  the  two  clutches 


plained,  the  end  of  each  coil  in .  the  clutches  is  also 
earthed'.  The  handle  of  the  reversing  switch  consists 
of  a  lever  which  projects  above  the  switch-box  to  a  few 
inches  below  the  planing  table,  but  it  is  near  the  slots 
in  which  the  striking  studs  are  fitted. 


Fig.  3. 

are  shown  upon  this  shaft.  Each  clutch  is  fitted  with  a 
bevelled  helical  gear  wheel,  on  the  outside  of,  but 
insulated  from,  the  slip  ring.  The  end  of  this  shaft  is 
also  fitted  with  a  bevelled  gear  wheel  which  engages 
with  another  bevelled  wheel  fixed  to  the  end  of  the 
driving  screw  which  moves  the  table.  This  diagram 
also  shows  a  motor  fitted  With  a  bevelled  gear  wheel 
which  engages  with  the  magnetic  clutches  A  and  B. 
From  this  it  will  be  seen  that  if  the  motor  is  started  the 
magnetic  clutches  will  revolve  freely  on  the  shaft,  but 
they  will  move  in  opposite  directions  to  each  other.  It 
also  follows  that  if  each  clutch  is  energised  alternately, 
the  shaft  will  move  first  in  one  direction  and  then  in 
the  other,  according  to  which  clutch  is  energised  at  the 
time.  This  being  so,  the  table  will  move  backwards 
and  forwards  on  its  bed.  The  power  for  these  clutches 
is  obtained  from  a  small  eight-volt  generator  driven 
by  belting  from  the  motor  shaft,  upon  which  a  small 
pullev  (P)  has  been  fitted. 

A  diagram  of  the  connections  of  these  clutches  is 
shown  in  Fig.  4.  A  reversing  switch  is  fitted  with 
three  contacts— A,  B  and  OFF  respectively.  One  end 
of  the  generator  is  earthed,  and,  as  previously  ex- 


Fig.  4. 


When  it  is  desired  to  start  the  table,  the  motor  is  run 
up  and  the  generator  is  excited  to  full  strength.  The 
reversing  switch  is  then  placed  on  each  contact  alter- 
nately and  the  striking  studs  are  adjusted  according 
to  the  length  of  the  job  upon  the  table.  This  ensures 
the  switch  being  reversed  and  the  correct  clutch  being 
magnetised  at  the  proper  time.  To  stop  the  table,  it 
is  only  necessary  to  break  the  single  pole  switch  S_ P. 
The  reversing  switch  may  then  be  placed  to  the  OFt 
position.  .  .  . 

A  great  deal  may  be 'said  for  this  method  of  driving 
planing  tables.  The  load  on  the  motor  is  placed  upon 
it  gradually  because  the  clutches  slip  a  little  before 
they  finally  grip  the  plate.  It  is  true  that  the  discs  are 
renewed  frequently,  but  this  cannot  be  said  to  be  a 
disadvantage",  because  any  wear  in  them  -  can  be 
detected,  and  they  can  be  replaced  when  an  opportunity 
presents  itself. 

SAFETY  PRECAUTIONS  WHEN  CONDUCTING 
HIGH-POTENTIAL  TESTS  * 


When  conducting  high-potential  tests  on  cable,  in- 
sulators, and  other  forms  of  apparatus,   reliance  is 
usually  placed  in  the  ability  of  the  man  doing  the  testing 
to  warn  helpers,   witnesses,  .and  inspectors  when  they 
approach  too  closely  to  the  apparatus  being  tested. 
Often  the  man  who  is  in 
charge  of  the  work  is  busy- 
regulating  the  voltage 'Or 
reading   instruments,  so 
that  he  is  unattentive  of  ^ » 
the  safety  of  others     To  ^     Wooden  Me., 
eliminate    this  condition 
many  ingenious  schemes 
have  been  worked  up  to 
make  high-potential  test- 
ing safe  to  all  who  are 
connected  with  the  work. 
The  most  elementary  form 
of  protection  is  the  use  of  danger  signs  mounted  on 
standards  and  equipped  with  red  lights     These  stan- 
dards are  portable,  and  may  be  arranged  to  guard  the 
apparatus  being  tested.    Enlarging  on  this  plan,  it  was 
found  feasible  to  place  the  apparatus  to  be  tested  in  a 
wire  cage  and  equip  the  entrance  with  a  form  of  circuit- 
dSng  lock.  -The  low^oltage  l&ds  to  the  transform^ 
*  Electrical  World,  New  York. 
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FIG.    2 — SPECIAL    SWITCH  FOR 
SPLIT-TRANSFORMER  BUS 


pass  through  these  locks  On  the  gates,  so<  that  anyone 
attempting-  to  enter  the  cage  during  a  test  will  open 
the  circuit  and  stop  the  test.  The  use  of  red  lights 
about  the  cage  and  on  the  switchboard  which  light  when 
the  voltage  is  being-  applied  are  usefull  as  warning- 
signals. 

It  is  the  practice  in  testing  small  wires  covered  with 
rubber  insulation  to  immerse  the  coils  in  tanks  filled 
with  water  and  connect  the  ends  together  with  bare 
tinned  copper  wire  of  a  small  gauge  and  then  run  these 
small  leads  to  the 
testing-  transformer  7b  Coils  B-6roup_ 
bus.  These  leads  are 
fine,  and  when  the 
wires  are  tinned  it  is 
difficult  to  see  them 
against  a  light 
coloured  wall,  hence 
accidents  are  liable  to 
take  place  from  ob- 
servers walking  into' 
the  test  leads.  To 
eliminate  this  danger 

the  tinned  leads  may  be  wound  spirally  around  a  white 
centre  of  thick  cord.  This  cord  can  easily  be  seen  from 
across  a  room. 

In  testing  wires  and  cables  precautions  must  be  taken 
against  .labourers  touching  the  test  leads  before  the 
voltage  is  off.  There  are  instances  on  record  where 
an  oil  switch  has  stuck,  leaving  potential  on  the  wires 
when  other  indications  showed  the  coils  to  be  dead. 
To  do  away  with  this  condition  a  piece  of  heavy  wire 
may  be  mounted  at  the  end  of  a  long  pole  so  that  the 
man  who  changes  the  leads  from  one  coil  to  another 
must  touch  the  testing  lead  with  one  end  of  the  wire, 
and  immerse  the  other  end  in  the  water.  In  this  way 
if  any  potential  is  on  the  test  leads,  it  will  be  short- 
circuited  through  the  wire  to  the  water  or  ground, 
throwing  out  the  breaker  and  warning  the  man  before 
he  can  touch  the  leads  with  his  hands. 

In  some  cases  the  test  bus  is  split,  allowing  potential 
to  be  applied  at  either  end  of  the  testing  cage  or  in 
two  different  cages.  To  eliminate  the  chance  of  the 
tester  getting  potential  on  both  circuits  at  once,  or  upon 
the  wrong  half,  a  special  switch  equipped  with  an  arrow 
to  show  the  direction  may  be  provided.  This  switch 
may  be  also  arranged  to  be  interlocking,  and  prohibit 
the  application  on  both  buses  at  the  same  time 

These  are  but  a  few  examples  of  methods  in  vogue  to 
promote  safety  in  plants  where  high-potential  makes 
the  occupations  more  or  less  dangerous. 


A  Main  Cable  in  Danger- — Considerable  risk  was 
caused  to  an  electric  cable  by  some  boys  firing  the 
gorse  on  Melyncythan  marshes  recently.  The  power 
station  belonging  to  the  Neath  R.D.C.  had  been  erected 
there  by  a  company  who  chose  the  site  as  a  safe  spot 
and  one  of  easy  railway  access.  The  main  cables  are 
laid  in  wooden  cases  fixed  from  the  ground  alongside  a 
canal.  The  fire  reached  these  casings  and  it  was  with 
the  greatest  difficulty  that  the  cable  was  saved  from 
destruction.  Owing  to  the  exertions  of  the  engineer 
(Mr.  W.  Thompson)  and  his  staff  not  much  damage  was 
sustained,  but  in  several  places  of  worship  on  Sunday 
evening  there  was  a  temporary  failure  in  the  lighting 
arrangements.  [ 


ACOUSTICS  AS  APPLIED  TO  THE  TELEPHONE 
INSTRUMENT.* 


By  Ray  H.  Manson. 


(Continued  from  page  22.) 

If  this  passage  from  the  inner  ear  to  the  throat  is 
closed  by  catarrh  or  other  similar  disorders,  the  air 
inside  may  become  absorbed,  and  the  pressure  of  the 
outside  air  will  force  the  membrane  in  so  as  to  decrease 
the  hearing  or  actually  cause  deafness. 

The  middle  ear,  or  drum,  is  connected  to  the  real 
organ  of  hearing,  known  as  the  "  inner  ear,"  by  three 
small  bones  popularly  designated  the  hammer,  anvil, 
and  stirrup,  because  of  their  resemblance  to  those  objects. 

The  sound  waves  entering  the  outer  ear  cause  the 
membrane  to  vibrate,  which  in  turn  transmits  these 
movements  through  the  three  small  bones  in  succes- 
sion to  the  nerves  in  the  inner  ear,  which  go  to  the  brain. 
It  is  believed  by  some  that  these  nerves  in  the  inner 
ear,  which  number  a  few  thousand,  are  so  constituted 
that  each  one  will  respond  to  a  particular  vibration 
period.  Thus  if  a  pure  tone  is  produced,  as  by  a  tuning 
fork  of  definite  pitch,  one  certain  nerve  will  be  caused 
to  vibrate,  the  sensation  of  this  sound  being  carried 
to  the  brain. 

A  harmonic  chord  would  cause  the  several  nerves  which 
correspond  to  the  vibration  periods  of  the  bodies  produc- 
ing the  harmony  to  act.  A  noise  might  cause  all  of  the 
nerves  to  act,  resulting  in  confusion  and  an  unpleasant 
sensation. 

The  Nerves  of  the  Ear. 

It  is  estimated  that  there  are  from  3,000  to  4,000  of 
these  nerve  terminals  in  the  normal  ear.  The  number 
of  these  nerves  is  dependent  upon  the  state  of  physical 
health  of  the  person  as  well  as  on  the  age.  Thus  we 
can  expect  that  persons  having  trained  and  healthy  ears 
will  be  able  to,  carry  on  telephonic  conversations  over 
longer  distances  and  with  greater  transmission  handicaps 
than  is  possible  with  the  average  telephone  subscribers. 
It  is  this  same  difference  in  individuals  that  brings  up  ( 
the  important  question  :  Which  is  best  to  accentuate, 
loudness  or  clearness,  in  telephone  transmission  ? 

Transmission,  to  be  of  value,  must  convey  to  the 
telephone  user  complete  intelligence.  Clearness,  there- 
fore, is  the  first  consideration.  If  all  telephone  con- 
versations could  be  conducted  in  sound-proof  booths  to 
exclude  room  noises,  then  clearness  with  but  little 
volume  would  be  preferable. 

Inasmuch  as  the  best  commercial  results  require  that 
all  telephone  instruments  in  an  exchange  be  of  uniform 
design  and  performance,  we  must  take  into  account  the 
average  requirements  of  all  subscribers,  and  so  balance 
the  clearness  and  loudness  that  all  conditions  will  be 
served. 

The  matter  of  clearness  versus  loudness  probably  will 
always  remain  a  question  for  debate.  Individually  we 
may  not  be  competent  to  pass  judgment  for  all  of  the 
telephone  users  in  a  particular  exchange,  by  our  personal 
tests  or  through  conversations,  for  our  range  of  hearing 
may  be  too  great,  or  possibly  it  may  be  less  than  the 
average.  If  transmission  tests  are  to  be  made  of  real 
service  to  the  majority  of  subscribers,  then  a  number 
of  observers  must  be  used  and  an  average  taken  of  the 
results. 

*  Telephony,  Chicago. 
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This  subject  does  not  contemplate  the  considering  of 
the  distortions  and  losses  in  speech  due  to  line  and 
apparatus  conditions,  but  we  can  lay  emphasis  upon 
the  necessity  for  talking  directly  into  the  transmitter 
mouthpiece.  If  the  telephone  transmitter  is  made 
sufficiently  microphonic  so  as  to  respond  readily  to  speech 
when  the  lips  are  several  inches  from  the  mouthpiece, 
then  this  sensitiveness  will  become  a  detriment  in  many 
telephone  locations  where  room  noises  are  plentiful. 
The  confusion  caused  by  these  foreign  noises,  super- 
imposed on  the  desirable  transmission,  will  make  con- 
versation less  intelligible. 

Simple  Transmission  Tests. 

Simple  tests  can  be  made  to  determine  the  amount 
of  transmission  obtained  when  the  sound  is  made  at 
different  distances  from  the  rim  of  the  transmitter 
mouthpiece.  A  device  producing  a  uniform  tone  within 
range  of  average  voice  frequencies  was  placed  at  dif- 
ferent distances  from  the  mouthpiece  of  a  non-micro- 
phonic  type  of  a  modern  transmitter  and  standard 
artificial  cable  adjusted  in  the  circuit  so  as  to  represent 
the  loss  due  to  talking  with  the  lips  at  these  distances, 
zero  cable  being  taken  when  the  sound  was  produced  at 
the  mouthpiece  rim.  At  one-half  inch  distance  there 
was  a  loss  of  transmission  equivalent  to  3.6  miles  of 
standard  artificial  cable  ;  at  one  inch  a  loss  of  11  miles  ; 
and  at  one  and  one-half  inches,  a  loss  of  17  miles  of 
cable.  Then  for  this  non-microphonic  transmitter 
fully  one-half  of  the  available  transmission  is  lost  by 
having  the  sound  produced  one  and  one-half  inches 
from  the  mouthpiece.  .  This  is  taking  the  hmit  of  com- 
mercial transmission  at  32  miles  of  cable. 

Those  same  tests,  made  with  a  microphonic  type  of 
modern  transmitter,  showed  less  losses  for  the  same 
distances,  3^  miles  of  cable  for  one-half  inch,  Si- 
miles for  one  inch,  and  8  miles  for  ij  inches,  and  only 
11  miles  for  two  inches. 

The  actual  figures  obtained  on  the  foregoing  tests  will 
vary  with  the  frequency  and  volume  of  the  sound,  but 
about  the  same  ratio  of  results  will  hold  good,  so  that 
we  are  safe  to  make  deductions  as  follows  : 

Deductions  Relative  to  Transmission  from  Tele- 
phones. 

That  both  the  non-microphonic  and  the  microphonic 
types  of  transmitters  require  that  the  lips  of  the  speaker 
just  clear  the  rim  of  the  mouthpiece  for  maximum 
transmission. 

That  the  loss  in  transmission  is  about  twice  as  much 
for  the  non-microphonic  transmitter  as  for  the  micro- 
phonic one  when  speaking  at  a  distance  of  inches 
from  each. 

That  the  greater  sensitiveness  of  the  microphonic 
transmitter  allows  more  room  noises  to  be  taken  up 
and  interfere  with  the  clearness  of  the  transmission. 

And  finally,  that  when  comparative  tests  are  made 
with  two  telephones — one  equipped  with  anon-micro- 
phonic  transmitter  and  the  other  with  a  microphonic 
transmitter — it  is  imperative  that  the  persons  doing 
the  talking  have  the  lips  exactly  the  same  distance 
from  the  mouthpiece  for  each  instrument.  A  variation 
of  only  one-half  inch  in  this  distance  would  mean  a 
loss  of  3!  to  y\  miles  of  standard  artificial  cable  for  or 
against  one  of  the  transmitters.  When  we  consider 
that  the  difference  in  the  efficiency  of  two  types  of 


modern  transmitters  seldom  amounts  to  over  four 
miles  of  standard  artificial  cable,  this  error  in  conducting 
the  test  would  make  the  results  absolutely  worthless. 

Every  operating  company  is  striving  to  better  the 
transmission  in  its  particular  system  by  expensive 
changes  in  switchboard,  line  circuits,  and  substation 
equipment.  In  many  cases  the  saving  in  loss  due  to 
such  improvements  amounts  to  only  a  few  miles  of 
standard  artificial  cable.  By  educating  the  subscribers 
to  talk  with  the  lips  practically  against  the  rim  of  the 
transmitter  mouthpiece  we  can  make  additional  savings, 
equivalent  to  several  miles  of  standard  artificial  cable, 
and  at  no  cost  outside  of  that  of  an  instructive  campaign 
of  education. 


ECONOMY  IN  MOTOR  DRIVES. 


The  cost  of  the  electrical  energy  required  to  drive  a 
machine  tool  amounts,  perhaps,  to  2  or  3  per  cent,  of  the 
cost  of  the  pieces  produced.  Consequently,  argues  the 
pessimist,  if  you  save  even  50  per  cent,  on  the  power  bill 
it  is  not  going  to  make  much  difference  to  the  total  pro- 
duction costs.  Such  an  argument  is  quite  fallacious. 
In  the  first  place,  even  a  saving  of  a  fraction  of  1  per  cent, 
in  costs  makes  a  great  difference  to  the  competitive  powers 
of  a  firm  turning  out  quantities  of  material  and  forced  to 
meet  keen  competition  at  home  and  abroad.  It  is  absurd 
to  tolerate  any  avoidable  waste,  particularly  when  its 
avoidance  is  a  simple  matter.  There  is  a  much  graver 
matter,  however,  if  too  small  a  motor  be  fitted,  for  this 
means  that  neither  machine  nor  operator  can  keep  up  to 
the  maximum  output  of  which  they  are  capable  in  them- 
selves. Any  loss  of  output  from  such  a  cause  soon  swamps 
entirely  the  total  amount  of  the  power  bill.  On  the  other 
hand,  if  the  motor  be  unnecessarily  large,  it  cannot  be 
operated  at  a  point  of  maximum  efficiency,  and  its  first 
cost  and  the  interest  and  depreciation  charges  against  it 
are  heavier  than  they  should  be. 

A  small  motor  may  be  capable  of  developing  the  average 
power  required  ,by  a  machine  which  is  to  be  driven,  and 
yet  be  incapable  of  dealing  with  the  peak  loads.  In  such 
a  case  a  flywheel  may  be  helpful,  but  it  must  be  remem- 
bered that  the  speed  of  a  flywheel  must  be  allowed  to  vary, 
if  the  wheel  is  to  be  of  any  use  at  all  as  a  reservoir  of  energy. 
If  a  constant  speed  drive  is  required,  the  motor  must  be 
capable  of  developing  the  maximum  power  needed  by 
the  machine  driven.  As  pointed  out  by  the  American 
Machinist,  there  is  no  better  means  of  determining  just 
what  power  is  required  by  any  machine,  whether  new  or 
installed  for  some  time,  than  by  connecting  recording 
electrical  instruments  in  the  circuit  feeding  the  driving 
motor. 

Recording  instruments  have  been  greatly  improved 
during  recent  years  and,  apart  from  merely  indicating  the 
size  of  motor  desirable  for  certain  work,  they  can  be  used 
to  analyse  the  current  consumption  at  all  stages  in  the 
working  cycle  of  a  machine  (say,  a  planing  machine)  so 
as  to  show  just  how  the  power  demand  varies,  how  the 
machine  may  best  be  speeded  up,  and  where  (if  at  all)  the 
power  provided  is  inadequate.  Where  the  full  power  of 
the  motor  is  not  utilised,  there  is  the  possibility  either 
of  increasing  the  speed  of  the  machine  during  that  period 
(if  permissible  on  other  grounds)  or  of  storing  energy  in 
a  flywheel  for  use  during  a  subsequent  peak  load.  A  good 
recording  ammeter  or  wattmeter  is  a  necessary  part  of  the 
equipment  of  him  who  would  design  or  instal  motors  for 
industrial  purposes  ;  and  it  is  the  best  friend  of  the  works 
manager,  for  it  permits  the  cause  of  unsatisfactory  opera- 
tion to  be  determined  and  detects  irregularities  (such  as 
excessive  friction)  before  they  may  be  noticeable  by  other 
means. 
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SIEMENS  MOTORS 


—  for  — 
All  Outputs, 
Speeds  and 
Volt  ages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E,C. 

TELE8RAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5350. 


JOHNSON   &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.  A.C.  CONTROL-ALSO  A.C.   &  D.C.  L.T. 

AND 

TRANSFORMERS 

STANDARDISED  UP  TO   1,500  K.V.A.  25,000  VOLTS. 

HIGH-CLASS  #  DESIGN  and  CONSTRUCTION. 

SUPPLIERS   TO  THE 
ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 


Johnson  a™  Phillips  t 

Charlton.  LondonSE. 


Telegrams : 

Juno,'  Charlton-  Kent i 


ESTABLISHED  1875. 


Telephone : 
Greenwich  400  (6  lines). 


i 


1 


So 
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3  core  19/14  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  <&  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


^^OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

^pHERE  is  a  latin  motto, 
"  Experto  Creole,"  which 
means  "Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD., 

Blomfield   Street,  LONDON,  E.C. 


ol 


THE  "MURDAY  RECORDER"  has  very  little  pen-to-paper  friction, 
and  what  little  there  is  is  constant  and  does 
not  depend  on  the  level  of  the  instrument.  The 


Murday 
Recorders 


are  therefore  peculiarly  well  suited  for  portable 
work.  List  113  gives  full  particulars  of  the  special 
features  of  the  instruments,  and  a  copy  will  Le  sent 
post  free  to  any  engineer  interested  in  the  matter. 


Sole  Makers : 


Telephone.:  1370   Chiswick  (2  lines  J. 
Telegrams:  "Dorothea,  Chisk.  London.' 


EVERSHED  &  VIGNOLES,  Ltd., 

.  Acton  Lane  Works,  Chiswick,  LONDON,  W. 


~OUCT fc  R  tfT^pgpG^g M Et "G E R 
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TO    OUR  READERS. 

Ei.ECTiuciTT  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily'  identify  himself  with  their 
views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advajice, 
postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
56-39,  Maiden  Lane,  London.,  W.C.    Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


PATRIOTISM. 

(1)  — Invest  in  the  War  Loan! 

(2)  — Work  your  hardest  and  get  every  penny 

out  of  your  machinery.  It  will  pay  the 
country  and  it  will  pay  you ! 

(3)  — Buy  and  study  technical  books.     It's  like 

buying  brains,  and  helps  you  to  earn 
yet  more  money.  Also  it  improves 
your  value  as  an  asset  to  the  Empire. 

Write  to  S.  RENTELL  &  CO.,  Ltd.,  36,  Maiden  Lane,  Strand 
London,  and  ask  for  their  Book  Catalogues. 


Current  Topics. 


The  prevailing-  craze  for  the  acquisition  of  fur  coats 
by  alleged  wealthy  munition  workers  prompts  a  warn- 
ing  based  on  a  recent  report  of  an 
Munition       unusual    accident,    ascribed   to  the 
Plutocrats,     wearing  of  such  a  garment.  Accord- 
Beware,       ing  to  one  of  the  dailies,  a  despatch 
from  Annapolis,  U.S.A.,  states  that 
frictional  electricity  generated  by    a  fur  coat  worn  by 
Surgeon  Raymond  Spear,  of  the  United  States  Navy, 
found  a  path  to  earth  through  the  medium  of  a  motor- 
car which  was  standing  at  the  time  on  wet  ground,  and 
incidentally  caused  'a  spark  discharge  which  ignited  the 
petrol.     As  a  result  the  surgeon  was  severely  burned 
and  the  car  destroyed. 


It  appears  that  the  surgeon  had  walked  to  his  garage 
wearing  the  fur  coat  and  rubber  boots,  which  effectually 
insulated  his  body  from  earth.  The  flapping  of  the 
coat  tails  against  his  legs  caused  static  electricity 
to  be  generated  and  'accumulated  in  the  gar- 
ment. On  approaching  the  car,  which,  as  already 
stated,  was  well  grounded,  a  spark  discharge 
occurred  and  ignited  the.  petrol  vapour,  causing 
an  explosion  and  subsequent  fire.  The  moral  of  the 
story  so  far  as  munition  workers  with  superfluous 
wealth  is  concerned  is,  invest  the  money  in  War  Loan, 
and  work  off  any  tendency  towards  chilliness  in  an 
endeavour  to  still  further  increase  the  output  of  shells. 

Field  Tele  phones  fob  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 120  j>i!_  70  illustrations.  2s.  9d.  post  tree  from  Electrioitf 
Uffloe. 


According  to  the  U.S.  Commercial  Report,  No.  238, 
a  new  (sic)  insulating  material  has  been  developed  in 
Germany  which  possesses  some  in- 
Galalith —     teresting  features.    This  material  is 
A  Belated      know  n  as  g-alalith,  and  is  a  bone-like 
Report.        substance  similar  in  many  respects  to 
celluloid.     It  is  manufactured  from 
casein  and  formaldehyde.    A  solution  of  casein  is  ob- 
tained by  treating  skimmed  milk  with    caustic  alkali, 
after  which  the  solution  is  clarified,  and  the  casein  then 
precipitated  by  means  of  acids,  and  filtered.    The  water 
is  then  extracted  under  pressure,  and  the  product  slowly 
dried  over  a  period  extending  for  several  weeks. 

The  product  obtained  is  casein  plate,  -which  is  treated 
by  thorough  saturation  with  formaldehyde,  and  dried 
again.  Galalith — the  report  goes  on  to  state — is  said 
to  be  an  excellent  insulating  material,  somewhat  trans- 
parent, although  never  completely  so,  and  of  a  yellowish 
white,  horn-like  colour.  It  is  workable  either  in  the  hot 
or  cold  state,  the  cold  galalith  being  softened  by  treat- 
ment in  hot  water.  It  is  odourless  and  very  much  less, 
inflammable  than  celluloid.  It  cannot  be  made  into  very 
thin  sheets.  The  curious  thing  about  this  comparatively 
recent  report  is  that  it  concerns  a  substance  which  has. 
been  in  common  use  in  this  country  for  some  years  past, 
long  before  the  outbreak  of  war,  and  is  largely  used  for 
the  manufacture  of  push  buttons,  small  insulating 
collets,  and  similar  electrical  components. 


There  is  no  real  novelty  about  galalith  at  this  stage  of 
its  history,  so  that  for  once  our  Transatlantic  cousins 
are  behindhand  with  their  information.  .In  view  of  the 
fact  that  the  basic  material  for  its  manufacture  is  milk, 
there  is  a  strong  probability  that  the  manufacture  of 
galalith  has  been  discontinued  in  Germany  for  some 
considerable  time  past,  although  the  material  is  still 
obtainable  in  this  country,  and,  in  fact,  constitutes  one 
of  the  many  and  various  raw  materials  employed  by 
instrument  and  accessory  manufacturers. 


In  a  certain  provincial  city  which  advertises  excellent 
electric  tram  services  to  all  parts,  it  is  a  well-known  fact 
among  the  inhabitants  that  if  a  train 
A"  Sixth-Day"  connection  has  to  be  caught,  it  is  far- 
Tram  safer  to  allow  sufficient  time  and  trust 
Service.       to    shanks' s    pony   rather   than  the 
electric  car  service.     Of  this  same 
service  a  humorous  incident  is  recorded  in  one  of  the 
local  papers.     A  business  man,  evidently  a  stranger  to 
the    neighbourhood,  hoping   to  catch  a  London  train 
from  the  principal  station,  boarded  one  of  the  much- 
advertised  cars. 


As  it  crawled  along  in  modest  emulation  of  the 
historical  "Tanks,"  he  impatiently  and  at  frequent 
intervals  consulted  his  watch.  A  fellow-passenger, 
noticing  his  evident  anxiety  at  the  passage  of  time,  said,. 
"I'm  sorry  if  you  have  an  appointment  to  keep;  you 
perhaps  were  not  awaire  that  this  was  one  of  the  sixth- 
day  creations.  Upon  that  day  was  created  everything 
that  creepeth  upon  the  face  of  the  earth."  Collapse  of 
passenger,  what  time  the  conductor  ouce  more  de- 
scended to  consult  the  clock-check  and  confirm  that  he 
had  not  exceeded  the  time  limit  set  by  a  beneficent 
traffic  management. 
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The  telephone  department  of  the  Post  Office,  which  is 
now  solely  responsible  for  the  telephonic  needs  of  the 
British  Isles,  is  very  wide  awake  in 
Long         most  respects,  but  still  neglectful  of 
Distance       one  or  two  of  the  Little  details  which 
Telephony,     make    for    perfection.     Take  trunk 
calls  between  widely  separated  cities 
for   example ;   much  money   and   considerable  brain- 
power have  been  expended  upon  the  perfecting  of  long- 
distance telephone  cables  and  the  distance  over  which 
one  can  converse  with  distinctness  and  comfort  thereby 
extended  to  a  remarkable  degree. 

Telephone  conversations  between  Manchester  and 
London,  or  Liverpool  and  London,  are  now  comparable 
with  purely  local  telephonic  communications  in.  the  re- 
spective areas — always  provided  that  the  sub-station 
apparatus  at  either  end  of  the  line  is  adapted  to  long- 
distance speech  transmission.  It  is  a  well-known  fact 
among  telephone  engineers  that  an  ordinary  standard 
telephone  instrument,  as  installed  in  most  subscribers' 
premises,  does  not  represent  the  best  combination  for 
clear  and  articulate  speech  over  considerable  distances. 
There  are  other  and  better  transmitters,  for  example, 
than  those  which  suffice  for  purely  local  calls. 


In  the  light  of,  these  acknowledged  facts  why  does  the 
department  fail  to  install  suitable  apparatus  in  those 
instances  where  the  telephone  is  known  to  be  largely 
used  for  long-distance  traffic  ?  There  are  many  impor- 
tant business  houses  which  daily  use  the  telephone  for 
long-distance  trunk  calls,  at  considerable  expense  to 
themselves,  and  to  the  benefit  of  the  Post  Office  tele- 
phone finances.  Surely  such  firms  are  entitled  to  the 
very  best  telephonic  equipment  which  is  available  for 
the  purpose,  instead  of  having  to  lodge  periodical  com- 
plaints and  practically  beg  as  a  favour  the  substitution 
of  suitable  apparatus  for  that  installed  in  the  first 
instance. 


After  all,  the  telephone  subscriber  who  hands  out  half 
a  crown  for  the  p-ivilege  of  three  minutes'  use  of  an 
important  trunk  line,  a  large  percentage  of  which  time 
is  occupied  in  actually  getting  into  touch  with  his  corre- 
spondent through  the  machinations  of  divers  operators, 
obliging -and  otherwise,  is  entitled  to  value  for  money. 
To  impose  the  additional  handicap'  of  unsuitable  appa- 
ratus, costing  only  a  tithe  of  the  expenditure  upon  the 
copper  which  connects  him  with  the  distant  .point,  is  not 
cricket.  I  know  of  more  than  one  instance  in  which  an 
exasperated  subscriber  versed  in  telephone  lore,  has 
temporarily  substituted  a  terminal  installation  of  his 
own  for  the  regulation  instrument  when  negotiating 
trunk  corner  sat  ions  with  highly  satisfactory  results. 
The  act  is,  of  course,  contrary  to  official  regulations 
governing  the  telephone  service,  but  in  the  circum- 
stances perhaps  justifiable. 

The  war  has  demonstrated  the  value  of  well-con- 
sidered organisation  of  interests  and  efforts  towards  a 
common  aim,  and  it  is  interesting  to 
Electricity      note  that  we   are  profiting  by  the 
Supply         somewhlat  costly  lesson.    One  of  the 
Co-operation,  latest  co-operative  schemes  aims  at 
furthering  the  financial,  commercial, 
and  legislative  interests  of  provincial  electricity  supply 
companies   working  under  Provisional  Orders,  and  is 


constituted  under  the  title  of  the  Provincial  Electric 
Supply  Committee  of  Great  Britain.  Judging  from  the 
names  which  appear  on  the  membership  roll  of  the 
Executive  Commit,tee,  the  future  of  the  combination  is 
in  good  hands,  and  should  be  marked  by  much-needed 
reforms. 


The  chairmanship  is  vested  in  Mr.  H.  B.  Renwick, 
of  Bournemouth  and  Poole  fame ;  and  he  in  turn  is  ably 

supported  by  such  well-known  electricity  supply 
directors  as  Sir  J.  S.  Harmood-Banner,  M.P.,  of  the 
Midland  Electric  Corporation,  F.  E.  Gripner  (Edmund- 
son's),  G.  W.  Spencer  Hawes  (Reading),  J.  A.  Hosker 

(Dorset),  W.  L.  Madgen  (B.E.F.),  R.  P.  Sloan  (New- 
castle), Sir  Henry  C.  Mance  (Oxford),  J.  G.  B.  Stone 

(Electric  Supply  Corporation),  and  J.  C.  Wigham 
(Urban  Electric  .Supply  Co.,  Ltd.).     In  such  capable 

hands  the  future  of  provincial  electricity  supply  should 
be  well  assured,  the  primiary  object  of  the  combination 
being  to  organise  and  arrange  for  united  action  in  all 
matters  appertaining  to  the  best  interests  of  the 
industry. 


Will  or  will  not  revolutionary  changes  follow  after 
the  war?    Personally,  I  think  they  will  do — indeed, 

that  they  must  do.  It  is  true 
Revolutionary  that  (as  pointed  out  by.  Mr.  Lanches- 
Changes  ?     ter  in  his  presidential  address,  which 

is  dealt  with  elsewhere  in  this  issue) 
"  there  have  been  many  other  wars  in  history,  relatively 
to  the  populations  engaged  as  bloody ;  relatively  to  the 
wealth  existing,  as  costly ;  and,  broadly  stated,  as 
exhausting  ,as  this  war  threatens  to  become,"  but  I 
think  no  other  war  has  involved  the  service  of  so  many 
educated  men  and  such  intimate  alliances  between 
the  people  of  different  nations.  The  horrors  of  the 
present  war  axe  surely  greater,  both  in  themselves 
and  to  the  better  educated  fighters,  than  in  any  previous 
war,  and  if  wars  are  to  go  on  indefinitely  the  time  cannot 
be  far  distant  when  humanity  will  destroy  humanity 
by  misapplication  of  its  increased  knowledge. 


Industrially  the  outlook  is  no  more  hopeful,  if  we 
'are  to  resume  our  old  ways  after  the  war.  To  do  so  would 
inevitably  condemn  us  to  industrial  ruin  in  the  near 
future.  The  developments  of  modern  science  and  industry 
permit  of  a  relatively  high  standard  of  living  to  all, 
but  the  exigencies  of  modern  competition  (which  is 
also  an  essential  factor  in  contributing  to  the  high 
standard  of  living)  give  industrial  pre-eminence  to 
that  firm — or,  more  broadly,  to  that  community — 
which  applies  productive  labour  most  efficiently. 
Restricted  output  can  only  impoverish  a  community — 
increased  output  is  the  only  way  to  national  prosperity. 


Revolutionary  changes  have '  been  wrought  by  the 
war  in  our  industrial  methods  and  ways  of  thinking. 
These  changes  must  be  maintained  after  the  war,  or 
we  shall  lose  in  our  workshops  the  fruits  of  a  victory 
which  will  have  been  gained  equally  by  our  work- 
people and  by  our  soldiers  and  sailors.  s  This  is  an 
engineer's  war — there  must  follow  an  engineer's  peace. 
The  keynote  of  good  engineering  is  efficiency — and  the 
first  essential  to.  efficiency  in  the  workshop  is  unre- 
stricted output.     We  have  unrestricted  output  now, 


"Safety  First" 


This  has  now  become 
an  important  move- 
ment, and  in  London 
a  Committee  has 
been  appointed  to 
consider  and  advise 
Safety  First  rules. 


In  the  design  and 
manufacture  of  their 


Y-Delta  Air  Break  Switch 

the  B.T.H.  Company  has  considered  safety  as  one  of  the 
main  requirements. 

Safety  tO  OpCfatOr.— Tn.is.is1  ensured         all   live  parts  of 

switch  being  totally  enclosed.  A  no- 
voltage  release  is  fitted,  so  that  on  failure  of  supply  the  motor 
cannot  re-start  and  endanger  the  operator. 


Safety 


tO  motor   ^  no"v°lta8e  release  ensures  that  on  failure  of 

*     supply  the  motor  cannot  be  connected  directly  to  line 
without  first  being  connected  through  starting  position  of  switch. 

(b)  An  overload  release  is  connected  in  each  of  two  phases  for  ordinary 
circuits,  and  each  of  three  phases  for  three-phase  circuits  with  neutral  earth. 

(c)  A  device  is  fitted  which  prevents  the  handle  being  thrown  quickly  to 
"  full  on  position.  This  device  ensures  delay  on  starting  position,  thus 
giving  the  motor  time  to  accelerate.  The  switch  cannot  be  left  in  starting 
position,  as  a  spring  device  ensures  its  automatic  return  to  the  "off"  position 
if  the  handle  is  released  when  in  "starting"  position. 

Sound  mechanical  construction  and  inexpensive. 

The  British  Thomson-Houston  Co.,  Ltd., 

Rlectrical  Engineers  and  Manufacturers, 
Head    Office    and    Works  :    Rugby,  England 
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 .  The   Electrical   Hall  Mark — for  Quality. 
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Without  attention- without 
adjustment— without  a 
flicker -without  a  fault 

Mazda  Half-Watt  Type  Lamps  give  a  powerful 
Arc  Light  effect  on  the  simple  reliable  principle 
of  the  Incandescent  Lamp  with  great  increase 
in  efficiency.  Their  convenience,  their  adaptability, 
their  unfailing  reliability,  make 


HALF- 
WATT 
TYPE 


LAMPS 


ideal  for  the  lighting  of  Works,  Mills,  Showrooms, 
and  all  large  areas. 


We  not  only 
make  the  lamfs 
but  the  best  fit- 
tings  for  use  with 
them.  Send  for 
Catalogues. 


BRITISH  MADE  IN  RUGBY,  ENGLANB. 

The  British  Thomson-Houston  Co.,  Ltd., 

Mazda  House,  77,  Upper  Thames  Street,  London,  E.C. 

Branches  : — Manchester,  Birmingham,  Leeds,  Sheffield,  Newcastle, 
Middlesbrough,  Glasgow,  Swansea,  Cardiff  &  Dublin. 
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d  in  the  interests  of  every  one  of  us  it  must  be 
intained  in  the  happier  days  to  come.  Workers 
emselves  are  the  first  to  suffer  by  restricted  output. 

Elektron. 


SEARCHLIGHTS. 


By  A.  L.  Stanton,  Assoc.  Member,  I.E.E. 


(Concluded  from  page  64.) 
Regarding    the    illuminating-    power    alone,  some 
idea   of    what   is    done   may   be    conveyed    by  the 
following  figures,  which  are  typical  of  actual  practice. 
A  searchlight  fitted  with  a  parabolic  mirror  of  150  centi- 
metres diameter  produced  a  beam  of  light  having  an 
intensity  in  candle  power  equal  to  180  million  candles. 
The  power  consumed  being  approximately  nine  kilo- 
watts,  or  roughly    12    h.p.,.  at    a  distance   over  a 
thousand  yards,  the  diameter  of  the  illuminated  area 
equalled  40  yards.    One  of  the  largest  searchlights  ever 
constructed  w  as  on  view  in  Paris  some  years  ago,  the 
beam  produced  by  this  light  having  an  intensity  equiv- 
alent to  316  million  candles  ;  since  that  date  larger  ones 
still  have  been  made,  and  as  one  might  expect,  I  believe 
the  U.S.A.  holds  the  largest  and  most  powerful  search- 
light at  present  made.     Consideration  of  some  of  the 
properties  of  the  arc  itself  can  now  be  passed  on  to.  In 
this  connection,  continuous  direct  current  open  arcs  only 
■will  be  covered,  because,  as  far  as  my  experience  lies, 
alternating  current,  such  as  is  ordinarily  available,  does 
not  prove  satisfactory  for  searchlight  work,  owing  to 
unsteadiness  which  arises,  frequently  accompanied  by 
a  most  objectionable  noise.    As  is  well  known,  if  two 
pieces  of  carbon  are  placed  in  contact  end  to  end  and, 
by  treatment  as  circuit  electrodes,  an  electric  current 
is  passed  through  them  at  a  sufficiently  high  voltage, 
he  points  in  contact  will  get  very  hot;  if  this  is  followed 
a  drawing  apart  of  the  points  in  contact  to  a  suitable 
stance,  the  intervening-  air  gap  becomes  filled  with 
inute    particles   of    carbon,    glowing  incandescent; 
sintegration,   associated    with   intense    heat,  taking 
ace.     Provided  the  voltage  and  separation  gap  are 
itably  arranged,  the  current  will,  however,  still  con- 
ue  to  pass  via  the  arc  thus  formed,  to  all  intents  and 
rposes  just  as  if  the  circuit  remained  closed  by  corn- 
only  recognised  conductors.    The  gap  or  space  across 
hich  volatilisation  takes  place  is  called  the  "arc,"  and 
s   establishment   or  initial    formation    is  sometimes 
lerred  to  as  "striking  the  arc."    To  strike  an  arc,  an 
,'M.F.     of    not     lower  -than     from     42     to  45 
':lis    is    necessary,    and    as    the    length    of  the 
re    increases    the     higher    will     be    the  E.M.F. 
quired.      After    the    arc    has    been  maintained 
r  a  short  time,  it  will  be   found   that   the  carbon 
onnected  to  the  positive  side  of  the  circuit  has  a  crater 
r  pit  formed  in  it,  whilst  the  negative  electrode  will 
emain  more  or  less  pencil-shaped.  -  This  arises  through 
lie    positive  carbon  being    raised  tO'  a  considerably 
igher  temperature  than  the  negative,  and  the  crater 
which  follows  from  the  disintegration  consequently 
forms  the  chief  seat  of  the  light  emitted.    The  arc 
itself  only   emits    a    small    percentage   of   the  total 
primary  emanation.     The  positive  carbon  is  thus  con- 
Mimed   much   more   rapidly  than    the   negative,  and 
therefore  in  practice  various  methods  are  adopted  by 
manufacturers    designed  to  assist  in  maintaining  the 


arc.  after  its  initial  setting  up,  and  also  to  lengthen  the 
life  of  the  carbons,  with  a  view  to  extending  the  con- 
tinuity of  a  single  run.  For  optical  reasons  dependent 
upon  the  purpose  of  design,  the  carbons  in  a  search- 
light may  be  arranged  to  burn  either  horizontally  or 
with  an  inclination  to  the  vertical.  As  in  projection 
work  the  arc  must  be  kept  in  a  fixed  position,  makers 
may  arrange  for  this  to  be  effected  either  by  hand  or 
automatically ;  as  a  rule,  the  gearing  provides  for  hand 
feeding  at  the  commencement,  switch  gear  facilitating 
the  substitution  by  automatic  feeding  after  the  lamp 
has  begun  definitely  to  burn  well.  Generally  speaking, 
most  makers  provide  for  the  combination  of  hand  and 
automatic  feeding  details  on  all  projectors  of  any  size. 
The  electrical  circuit  conditions  vary  in  different  details, 
according  to  the  type  of  lamp  used  in  conjunction  with 
the  projector ;.  and  if,  for  example,  the  working  con- 
ditions of  a  prevailing  type  of  horizontal  arc  are  in 
question,  four  requirements  have  to  be  met.  The  first 
condition  provides  for  conducting  current  through  the 
main  arc  itself ;  the  second,  for  energising  a  feeding 
magnet;  the  third,  for  energising  magnets  whose  func- 
tion is  to  "strike  the  arc";  and  fourthly,  a  shunt 
rheostat,  or  set  of  adjustable  resistances,  which  are 
designed  to  aid  in  the  general  regulation  of  the  lamp 
during  operation.  Successful  searchlight  operation 
lies  chiefly  in  the  maintenance  of  a  good  and  perfect 
adjustment,  which  demands  a  most  careful  alignment 
of  carbons,  a  freedom  from  what  might  be  termed 
"rattling"  or  looseness  in  any  part  of  the  mechanism, 
and  a  perfect  continuity  of  all  electrical  connections, 
accompanied  by  a  minimum  of  power  variation  ;  this, 
of  course,  necessitates  as  perfect  a  condition  of  steadi- 
ness in  running  the  main  generator  as  it  is  possible  to 
obtain.  The  necessity  for  maintaining  cleanliness  and 
easy  running  condition,  on  the  part  of  all  mechanical 
details  common  to  the  projector  meehanismi  itself,  is 
one  of  which  all  self-respecting  mechanics  hardly  need 
reminding;  its  importance,  however,  cannot  be  over- 
estimated- 

As  a  digression  in  connection  with  methods  of  effect- 
ing communication  across  space,  it  may  be  of  interest 
to  point  out  that  it  is  possible  to  use  an  arc  light  beam 
as  a  means  of  transmitting  speech  from  one  point  to 
another.  The  elementary  principles  of  one  arrangement 
to  this  end  are  contained  in  the  superposing  of  voice 
currents  upon  the  main  arc  current,  which  is  kept  con- 
stant. Reactions  then  ensue,  which  are  somewhat 
obscure,  unless  one  has  some  conception  of  the  under- 
lying principles  applicable  to  ordinary  telephonic  trans- 
mission. By  arranging  the  reactions  so,  as  to,  as  it  were, 
synchronise  at  both  the  transmitting  and  receiving 
ends  in  a  focal  sense,  the  ability  to  transmit  speech 
becomes  feasible,  and  if  it  is  borne  in  mind  that  beams 
can  be  projected  for  as  much  as  six  thousand  yards  with 
comparative  ease,  some  of  the  possibilities  of  a  really 
reliable  and  perfect  arrangement  for  this  purpose  may 
be  readily  recognised.  It  will  easily  be  understood  that 
during  the  present  unharmonious  state  of  affairs;  it  is 
not  permissible  here  to  give  detailed  particulars  of  pro- 
jection mechanism  or  circuits,  such  as  may  be  in  actual 
operation.  I  trust,  however,  the  foregoing  notes  will 
not  have  been  altogether  devoid  of  utility  to  those 
interested  in  the  subject.  _ 

Tmc  Application  ok  Arc  Lamps  to  Practical  Purposes.  Bj  J- 
Eck  A  useful  manual  for  factory  managers  naval  electrician^ 
anti-aircraft  officers,  fortress  engineers,  etc.  Cloth  8jo.  PP.  92 
liustrationu.    2s.  m.  post  free  from  Electricity  Office. 
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NEW  SIMPLEX  COOKING  APPARATUS. 


Simplex  Conduits,  Limited,  have  just  issued  a  new 
catalogue  of  electric  heating  and  cooking  apparatus, 
which  shows  a  good  range  of  theinqelebrated  "  Plexsim  " 

goods.  Many  of  the  articles  il- 
lustrated are  specially  designed 
for  industrial  use,  and  we  un- 
derstand there  has  been  a 
particularly  large  demand 
from  many  of  the  national  and 
other  factories  recently  built, 
which  tends  to  show  that 
electric  heating  is  taking  its 
share  in  the  "  factory 
efficiency  "  now  in  progress. 

Among  the  articles  illus- 
trated are  large  electric  kettles 
(Fig.  1)  and  urns  for  mess 
rooms,  staff  tea  rooms,  etc. 
Also,  industrial  hot  plates; 
glue,    wax   and    solder  pots 


Fig.  1. — Type  Nos.  C154-6. 


Fig.  2.— Type  Nos.  C  981-2.    Fig.  3.— "Plexsim  "  Electric 
Glue  Pot.  Still. 

(Fig.  2);  and  stills  for  distilled  water  (Fig.  3),  in 
various  sizes.  Needless  to  say,  the  quality  is  Simplex 
standard,  that  is— the  best.  The  catalogue  is  well 
worth  writing  for. 


Spark  Risks  in  Mines- — According  to  W.  M.  Thorn- 
ton, whose  researches  on  the  explosibility  of  gases  in 
coal  mines  are  well  known,  quite  small  changes  in  gas 
pressure  may  have  an  important  effect  on  the  risk  of 
electrical  ignition.  Apart  from  the  effect  of  pressure 
on  the  presence  of  gas  and  on  the  dryness  of  a  mine, 
a  change  in  barometric  height  from  28  to  30  inches 
increases  inflammability  by  impulsive  sparks.  Com- 
pression of  an  explosive  mixture  decreases  its  inflam- 
mability by  impulsive  sparks,  but  increases  it  by  con- 
denser sparks.  Sparks  caused  by  breaking  circuits 
have  the  same  igniting  power  over  "a  wide  range  of  gas 
pressure,  but  in  all  cases  there  are  certain  mixtures 
for  which  the  ignition  is  abnormal.  The  practical 
conclusion  to  be  drawn  from  all  this  is  that  open  sparking 
of  whatever  kind  introduces  a  variable  but  undoubted 
risk  of  explosion  in  coal  mines,  and  is  therefore  to  be 
avoided. 


INDUSTRIAL  ENGINEERING.— PRESENT  POSI- 
TION AND  POST-WAR  OUTLOOK* 


(Continued  from  page  62) 
Restricted  Production  Penalises  Poor  Workers. 

The  manner  in  which  organised  labour  has  set 
itself  against  efficiency  in  production,  despite  the 
undoubted  economic  fallacy  of  restricted  production 
denotes  more  than  is  apparent  on  the  face  of  things. 
In  spite  of  piece-work  and  of  various  forms  of  bonus 
system  (even  worked  on  a  broad-minded  liberal  basis) 
deliberate  restriction  continued  until  after  the  outbreak 
of  war.  Now,  there  is  no  doubt  a  large  majority  of 
skilled  and  semi-skilled  labour  in  the  countryis '  doing 
its  best  to  produce  as  much  as  possible,  "and  if  this 
state  of  things  ban  be  perpetuated  after  the  war  there  is 
hope  that  the  pre-war  standard  of  living  may  even  be 
improved  upon,  despite  the  increased  annual  expenditure 
due  to  obligations  contracted  during  the  war.  The 
whole  question  is  whether  organised  labour  can  be  per- 
suaded  to  take  the  view  which  its  own  interest  Requires, 
no  less  than  that  of  the  State. 

Since  every  war  concession  has  been  obtained  from 
organised  labour  under  a  pledge  that  the  old  conditions 
will  be  restored  after  the  war,  the  outlook  is  not  very 
hopeful.  Workers  must  realise. — as  their  own  leaders 
do  already  realise — that  it  is  imperative  to  continue 
accelerated  production  after  the  war.  If  the  attitude 
of  labour  in  this  respect  is  unsatisfactory,  nothing 
that  is  humanly  possible  for  the  employer  to  do  can 
prevent  serious  dislocation.  If  the  employer  can  pay 
his  men,  and  pay  for  materials,  rent,  rates,  taxes, 
gas,  water,  office  and  technical  staff,  and  so  on,  from 
the  possible  selling  price  of  his  output,  he  can  carry 
on.  If  there  is  a  surplus  the  shareholder  benefits,  if 
there  is  no  surplus  the  shareholder  is  the  first  to  suffer, 
and  if  there  is  a  deficit,  the  firm  is  brought  face  to  face 
with  collapse.  The  shareholder  is  justly  entitled  to 
be  paid  for  providing  the  wherewithal  to  operate  the 
firm  ;  and  if  he  is  not  paid,  that  firm  will  not  be  able 
to  raise  money  in  future  and  (worse  still)  the  credit  of 
all  home  industrial  investments  is  weakened,  capital 
becomes  scarcer  and  employment  stagnates. 

The  position,  broadly,is  this — if  the  hours  and  intensity 
of  labour  remain  the  same  all  over  the  country,  but 
wages  are  advanced,  the  cost  of  living  goes  up  neces- 
sarily and  automatically  in  roughly  the  same  pro- 
portion, and  conditions  remain  the  same  as  before. 
There  is  no  net  benefit  to  anybody  ,and  no  fundamental 
economic  loss.  If,  however,  the  wage  increase  is  not 
given  all  round,  those  workers  "  left  out,"  from  whatever 
cause,  are  penalised  by  the  higher  cost  of  living  brought 
about  by  the  greater  nominal  prosperity  of  their  fellow- 
workers.  In  this  category  are  all  those  unfortunates 
who  have  a  wage  or  salary  fixed  by  the  necessity 
for  meeting  foreign  competition  or  giving  up  business 
altogether,  or  fixed  by  precedent  to  upset  which  no 
organisation  is  practicable. 

If  the  demand  of  organised  labour  takes  the  form 
of  a  reduction  in  hours  without  any  compensating 
increase  in  their  intensity  of  labour,  the  standard  of 

*  On  December  11,  1916,  Mr.  F.  W.  Lanch ester  delivered  his 
Presidential  Address  to  the  Junior  Institution  of  Engineers  on  this 
subject ;  the  Address  is  of  exceptional  interest,  but  is  so  lengthy 
that  we  are  able  to  publish  only  an  abstract. 
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living  must  inevitably  go  down.  To  a  certain  extent 
a  reduction  in  hours  may  be  compensated  by  increasing 
the  percentage  of  workers,  i.e.,  by  recruiting  more 
women  far  industrial  labour.  The  plain  fact  that 
artificially  limiting  the  hours  of  men's  labours  tends  to 
throw  ufon  women  the  onus  of  becoming  bread-winners 
is  not — or  ought  not  to  be — very  palatable,  and  it 
certainly  may  prove  very  detrimental  to  the  health 
and  welfare  of  the  State.  It  is  useless  for  men  to  say, 
"  We  will  not  have  women  workers  but  we  will  have 
shorter  hours."  They  might  enforce  their  demand, 
but  neither  trades  unions  nor  anything  else  can  alter 
the  fundamental  laws,  of  economics.  You  cannot  eat 
your  pudding  if  you  don't  make  it — if  the  output  per 
man  be  reduced  the  consumption  must  also  be  less. 
The  only  effective  method  of  compensating  for  shorter 
hours  is  by  greater  intensity  of  labour. 

(To  be  continued.) 


ELECTRIC  COOKING  AND  HEATING.* 


[Continued  from  page  57.) 

It  is  particularly  unfortunate  that  the  waste  of  which 
we  are  speaking  involves  the  waste  of  some  of  the  most 
valuable  properties  of  a  joint ;  valuable  in  two>  vlays — 
in  the  first  place  as  actual  nutriment,  easily  assimilated, 
and  in  the  second  place  as  waste  of  delicate  flavour,  which 
helps  so  much  to  make  food  palatable  and  to  promote 
assimilation  of  its  goodness  by  the  human  system.  It 
is  a  waste  also  in  appearance  of  foods.  One  can  only 
touch  on  these  subjects  here,  but  they  are  of  greater 
consequence  than  is  generally  imagined.  With  every 
precaution  taken  you  cannot  keep  products  of  com- 
bustion that  are  in  the  kitchen  away  from  the  food.  The 
absence  of  any  products  of  combustion  accounts  in  a 
large  measure  for  the  "clean  taste  "  that  everybody  first 
notices  with  electric  cooking". 

Before  leaving  the  question  of  cooking  it  w  ill  be  inte- 
resting to  get  down  to  certain  concrete  figures  which 
will  help  in  estimating  fuel  cost.  ■  Just  as  different 
individuals,  will  use  widely  differing  quantities  of  coal  or 
gas  for  cooking  purposes,  so  electricity  may  either  be 
wasted  or  used  efficiently. 

My  experience  of  the  cost  of  many  thousands  of 
" Tricity  "-cooked  meals — I  should  be  more  correct  in 
saying  hundreds  of  thousands  of  meals — leads  me  to  tell 
you  that  you  must  expect  that  a  good  square  meal  will 
cost  one  quarter  of  a  unit  per  person — that  is,  for  a 
number  of  people.  In  the  case  of  schools,  where  one  may 
take  it  that  the  meals  Served. are  the  equivalent  of  two 
heavy  ones  daily,  it  lias  been  found  that  rather  less  than 
one-half  of  a  unit  per  day  per  person  is  required.'  In 
private  houses,  where  the  number  are  less  and, 
perhapis,  the  meals  more  numerous,  something  like  one 
unit  per  day  per  person  will  be  required. 

In  making  jam,  I  find  that  the  cost  works  out  at  about 
one  unit  for  each  8  lbs.  of  jam;  marmalade  will  cost 
more  than  this.  If  there  are  tw  o  boilings  it  w  ill  mean 
that  4  lbs.  can  be  produced  for  each  unit  of  electricity 
consumed. 

I  do  not  think  that  those  who  do  not  use  electricity 
in  their  homes  for  cooking,  even  though  they  are  elec- 
trical engineers,  can  ever  hope  to  convince  others  of  the 
full  advantage  of  electric  cooking.  They  are  certainly  not 

*  Paper  read  by  A.  F.  Berry  before  the  Association  of  Super- 
vising Electricians  on  October  31st;  slightly  abbreviated. 
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in  a  position  to  express  a  personal  opinion  in  regard. to 
all  the  advantages  of  electric  cooking  if  they  have  not 
made  use  of  it  themselves.  One  does  not  ask  an  indi- 
vidual who  has  never  tasted  chocolate  if  he  likes  choco- 
late. The  glib  way  in  which  nine  persons  out  of  ten  will 
tell  you  that  electricity  "  must  be  expensive"  for  cooking 
is  a  testimony  to  the  slack  way  in  which  suppliers  of 
electricity  have  talked  about  there  being  m>  heat  with 
electric  light,  and  it  is  also  an  equal  testimony  to.  the 
efficacy  of  the  publicity  of  "the  opposition." 

The'  reliability  of  electricity  for  cooking  purposes 
should  be  one  of  the  first  considerations.  I  think,  how- 
ever, the  remembrance  of  early  troubles  accounts  in  a 
great  measure  for  the  apathy  of  some  electrical  engi- 
neers towards  electric  cooking.  The  improvement  in 
detail  apparatus,  such  as  fuses,  indicators,  contacts, 
terminals  and  switches  have  all  helped  tx>  make  electric 
cooking  the  solid  proposition  it  now  is.  To  the  house- 
holder, it  did  not  matter  what  stopped  the  cooking — a 
faulty  accessory  or  a  faulty  "boiler  ring."  The  meals 
must  be  ready  at  the  right  time — excuses  do.  not  "  feed 
the  brute." 

The  use  of  indicators  to>  show  when  hot  plates,  etc.,. 
are  "on  "  is  a  great  help  in  the  direction  of  economy- 
Trie  latest  in  combined  fuses  and  indicators  combines 
in  most  cheap  and  practical  form  the  fuse  and  indicating 
device  we  have  found  it  necessary  to  provide.  This  is 
only  one  detail  of  many  that  have  been  brought  up  to  a 
high  state  of  perfection.  If  you  will  consider  that  in  this 
small  apparatus  you  combine  a  pilot  lamp  and  fuse,  you 
will  appreciate  how  much  more  robust,  more  easily  re- 
placeable and  economical,  both  in  consumption  and 
space,  electrical  accessories  have  become. 

(To  be  continued.) 


Various  Items. 

Accrington — The  local  branch  of  the  Tramway 
Workers'  Union  have  decided  to  petition  the  Lancashire 
C.C.  with  the  object  of  securing  a  war  bonus  for  the 
local  female  tram  conductors. 

Preston. — Word  has  been  received  in  Preston  of 
the  death  in  action  of  Sergeant  James  Smith,  Scottish 
Rifles.  Prior  to  enlisting,  in  1914,  he  was  employed 
in  the  permanent  way  department  of  Blackburn  Cor- 
poration Tramways.  He  was  wounded  in  the  Loos 
battle,  and  had  been  awarded  the  Military  Medal  for 
assuming  command  of  his  company  when  all  the  officers 
had  fallen,  and  fighting  a  successful  battle  for  many 
hours,  bringing  the  remainder  of  the  men  out  of  action. 

The  Metric  and  Decimal  Systems- — Sir  Edward 
Holden,  in  his  review  of  the  year's  finance,  at  the 
annual  meeting  of  the  London  City  and  Midland  Bank, 
pleaded  for  the  adoption  by  this  country  of  the  metric 
system  of  weights  and  measures  and  the  decimal  mone- 
tary system.  Both  systems  are  at  the  present  time 
in  use  in  most  countries,  and  there  is  no  doubt  that  one 
of  the  greatest  hindrances  to  the  expansion  of  our  foreign 
trade  is  the  fact  that  we  do  not  present  our  catalogues 
in  foreign  countries  so  advantageously  as  other  countries. 
The  metric  and  decimal  systems  have  been  adopted  by 
all  European  countries  except  Russia,  and  even  in 
that  country  these  systems  were,  before  the  war,  fast 
coming  to  the  front. 

Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  interested  in  using  coal  with  economy  and  efficiency.  Royal 
»»o.  illustrated,  is.  Id.  net.  petit  free  from  K^EOTfuiufrr  Ofiloe. 
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Killed  in  Action.- — Company  Serge  ant-Major  James 
Scott,  Royal  Irish  Rifles,  killed  in  action,  was  in  the 
service  of  the  Belfast  Tramways  before  the  war.  He 
served  with  the  Royal  Irish  Fusiliers  in  the  South 
African  War,  1899-1902  (Queen's  and  King's  medals 
with  seven  clasps),  and  volunteered  at  once  when  the 
war  broke  out.  Physically  he  was  a  very  fine  man, 
standing,  like  so  many  Ulster  men,  six  feet  in  height, 
and  very  clever  as  a  warrant  officer.  His  wife  and  two 
children  reside  in  Belfast. 

Ideal  Apprenticeships.— Our  view,  says  the  Elec- 
trical Contractor,  is  that  the  old  principle  of  indentured 
apprenticeship  is  best,  if  modified  to  meet  modern 
conditions.  One  master  is  then  definitely  responsible 
for  the  training  of  each  apprentice.  The  more  he 
teaches  him,  the  more  valuable  the  apprentice  during 
the  final  years  of  his  contract ;  the  better  the  apprentice 
is  treated,  the  more  readily  a  choice  of  the  best  youths 
is  obtained  to  replace  those  whose  time  has  expired. 
A  bone  of  contention  is  the  question  of  day  versus 
night  classes.  Possibly  the  solution  lies  in  a  com- 
promise, classes  being  held  in  daytime  during  the 
first  year  or  two  of  apprenticeship,  and  then  in  the 
evening.  Perhaps  a  lad  of  14  years  cannot  profitably 
attend  an  evening  class  after  he  has  been  engaged  in 
manual  work  all  day,  but  a  year  or  two  later  most 
boys  "  worth  their  salt"  will  find  the  evening  classes 
an  agreeable  relaxation  after  the  practical  work  of  the 
day.  Certain  it  is  that  the  best  men  in  any  rank  of 
the  contracting  trade  are  those  initiated  into  the  business 
on  the  "  hard  graft  "  principle. 

Stepney- — Congratulations  to  the  Electricity  Supply 
Committee  of  the  Metropolitan  Borough  of  Stepney,  and 
especially  to  Mr.  W.  C.  P.  Tapper,  Engineer  and  Manager, 
on  the  Annual  Report  upon  the  past  year's  working. 
During  the  twelve  months  ending  March  31st,  1916,  the 
extension  of  the  Limehouse  Power  Station  has  been 
•completed,  bringing  the  plant  capacity  of  the  under- 
taking up  to  17,720  k.w.    The  maximum  generated 
load  increased  by  over  2,000  k.w.,  the  highest  increase 
in  any  one  year  since  the  commencement  of  the  under- 
taking.   Like  most  electricity  supply  undertakings,  the 
war  has  adversely  affected  financial  returns,  and,  for 
the  first  time  in  fifteen  years  there  is  a  deficit,  amounting 
to  £5,864,  which,  however,  is  more  than  satisfied  by 
the  ample  reserve  fund.    The  output  shows  an  increase 
over  the  preceding  year  of  nearly  6|  million  units,  and 
the  scheme  for  supplying  and  maintaining  motors  for 
power  consumers  has  proved  a  great  success,  a  profit 
of  over  £1,100  having  been  realised  in  this  connection 
alone.    An  extensive  Roll  of  Honour  which  accom- 
panies the  report  shows  how  the  Staff  have  responded 
to  their  country's  call,  and,  incidentally,  illustrates  the 
difficulties  under  which  the  scheme  is  labouring  at  the 
present  time. 

Meetings. — The  next  monthly  meeting  of  the  Bir- 
mingham and  District  Electric  Club  will  be  held  at  the 
Swan  Hotel,  New  Street,  on  Saturday,  10th  inst.,  at 
7  p.m.,  when  Mr.  A.  B.  Mudie  will  deliver  his  presi- 
dential address,  to  be  followed  by  an  informal  smoking 
concert.  The  Association   of  Engineers-in-Charge 

Thb  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I. E.B 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cv*  Push 
to  at  pocket.  428  pages,  87  illustrations.  Price  3e.  3d.  net  post  free 
from  Electricity  Office 


will  meet  at  St.  Bride's  Institute,  Bride  Lane,  Fleet 
Street,  E.C.,  on  Wednesday,  14th  inst.,  at  8  p.m.,  when 
a  paper  on  "  Galvanising  "  will  be  read  by  Mr.  W.  E. 
Sharpies  (member). 

Situations  Vacant. — A  wireman  is  wanted  ;  also  an 
improver.    See  prepaid  page. 

The  Electro-Harmonic  Society.— The  next  concert 
(ladies'  night)  will  be  held  at  the  Holborn  Restaurant, 
in  the  Venetian  Chamber,  on  Monday  next,  12th  inst., 
commencing  at  6.15  p.m.  An  excellent  programme  has 
been  provided. 

Personalia. — Mr.  C.  J.  Hunt,  who  until  recently 
was  chief  contract  engineer  to  Bruce  Peebles  and  Co., 
Edinburgh,  has  been  appointed  chief  engineer  to  the 
company ;  and  Mr.  Wm.  Oliver,  who  has  for  some 
time  been  acting  chief  estimating  engineer  (in  the 
absence  of  Mr.  R.  Shaw  on  active  service),  has  been 
appointed  chief  contract  engineer. 

Interesting  Double  Wedding.— An  interesting 
double  wedding  took  place  on  Saturday,  at  St.  Paul's 
Church,  Onslow  Square,  when  Lieut.  A.  Reginald 
Courtenay  and  Mr.  Wm..  Heartley  Dewers  married 
respectively  Miss  Edith  and  Miss  Winifred  Asbworth, 
the  daughters  of  Dr.  J.  Henry  Ashworth,  of  Clifton- 
vllle.  Lieut.  Courtenay  was  until  June,  1915,  the  acting 
manager  of  the  publicity  department  of  the  General 
Electric  Company. 


Trade  Notes. 

No.  2  of  "  Air,"  the  official  organ  of  the  Aeronautical  Institute 
of  Great  Britain,  is  of  exceptional  interest,  and  augurs  well 
for  the  future  utility  of  this  publication.  Among  the  several 
instructive  and  technical  contents  are  an  article  on  the  Large 
Airship  to  Date,  by  A.  J.  Liversedge,  A.M.I.C.E.  ;  an  illus 
trated  description  of  the  Design  and  Characteristics  of  Aeria- 
Propeller  Types,  by  L.  Blin  Desbleds  ;  the  Stagger  and  Camberl 
of  Biolane  Wings,  by  Paul  A.  G.  Kauffmann,  and  some  addi- 
tional Air  Data  compiled  by  the  Editor.  Having  regard  to 
the  vital  importance  of  Aeronautics,  the  educational  value 
of  this  publication  should  not  be  overlooked. 

Very  useful  blotters  have  come  to  hand  from  the  Langdon- 
Davies  Electric  Motor  Company.  The  illustration  thereon 
shows  one  of  the  Company's  latest  types  of  motors  as  used  in 
many  of  the  most  important  installations  in  the  country. 

No.  1  of  "  Empire  Trade  Notes,"  to  be  published  monthly, 
is  a  leaflet  issued  bv  the  British  Empire  Producers'  Organisation, 
Kingsway  House,  Kingsway,  and  has  for  its  object  the  enlighten- 
ment of  the  Press  on  tho'se  subjects  which  come  up  for  dis- 
cussion by  the  Organisation.  Among  the  subjects  dealt  with 
in  the  current  leaflet  are  Margarine,  the  Sugar  Controversy, 
Germany's  Wool  Famine,  Flour  Exports,  Empire  Materials, 
and  Steel  Production.  

ist.  London  Engineer  Volunteers. — Orders  for  the  week, 
by  Lt.-Col.  C.  B.  Clay,  V.D.,  Commanding.— Officer  for  the 
week,  Platoon  Commander  L.  C.  Hughes  Hallett.— Monday, 
Feb.  1 2th  :  Technical  for  Platoon  No.  9,  at  Regency  Street; 
Squad  and  Platoon  Drill,  Platoon  No.  10;  Signalling  Class; 
Recruits  Drill,  6.30 — 8.  Wednesday:  Instructional  Class,  6.15; 
Platoon  Drill,  Platoon  No.  2.  Thursday  :  Platoon  Drill,  Platoon 
Nos.  5  and  6;  Ambulance  Class  by  M.O.,  6.30.  Friday  :  Tech- 
nical for  Platoon  No.  10,  Regency  Street;  Squad  and  Platoon 
Drill  No.  9;  Signalling  Class;  Recruits'  Drill,  6.30—8.30. 
Saturday  :  Commanding  Officer's  Parade,  2.45,  uniform.  Sun- 
day :  Entrenching  at  Otford.    Other  orders  as  usual.  
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ELECTRIC  POWER  HOUSES  AMONG  PRIMITIVE 
PEOPLES. 


Of  all  the  traits  of  human  nature  the  world,  over  the 
hardest  to  overcome  is  prejudice.  It  is  prejudice 
against  new  inventions  that  keeps  the  world  a  hundred 
years  behind  time.    Edison  has  said  :  si 

"  It  is  hard,  it  always  will  be  hard,  to  drive  an  idea 
into  the  world's  head."  To-day,  while  multitudes  of 
peoples  are  cooking,  lighting  and  even  heating  their 
homes  with  electricity  the  Eskimo  of  Alaska  and  the 
slant-eyed  Oriental  of  the  Far  East  live  as  their  fore- 
fathers lived  hundreds  of  years  ago.  Gradually,  how- 
ever, electric  lighting  stations  are  being  established, 
street  railways  follow,  and  it  is  safe  to  predict  that 
within  a  comparatively  few  years  even  the  primitive 
habits  of  the  Chinese  and  Eskimo  will  be  revised  to 
the  new  and  better  code  of  living  afforded  by  the  con- 
venience of  electricity. 

Electricity  has  already  brought  the  moving  picture 
theatre,  the  electric  light,  and  the  street  railway  in  the 
i  larger  cities  of  China.  The  electric  tramways  of  Shang- 
hai have  been  successfully  operated  for  years  by  native 
Chinese  motormen  and  conductors  and  have  paid 
interest  on  the  capital  invested  even  in  competition 
with  the  "  Jinricksha,"  a  method  of  transportation 
which  operates  at  less  than  one-twentieth  the  cost  of 
our  "  taxi." 

In  Japan,  electric  progress  has  been  rapid.  In 
1887,  a  rude  "  dynamo  "  generating  "  enough  electricity 
to  light  seventy-five  16  c.p.  lamps  "  was  installed  at 
Nihonbashi.  To-day  Japan  has  nearly  600  generating 
stations,  some  of  them  of  the  most  modern  and  efficient 
type,  and  the  country  is  rapidly  becoming  an  active 
market  for  electrical  goods  of  every  description. 

Power  House  of  the  Far  North. 
Alaska  to-day  boasts  nine  companies  generating  power 
within  her  frigid  borders,  more  than  all  the  companies 
in  Rhode  Island  or  Nevada.  The  plants  established 
in  Nome  and  Fairbanks,  cities  of  less  than  4,000  in- 
habitants within  a  comparatively  short  distance  of 
tin  Arctic  Circle,  are  comparable  in  efficiency  and  equip- 


ment with  many  generating  plants  established  in  larger 
cities  within  the  temperate  zone.  Most  of  these  plants 
give  both  day  and  night  service  for  the  simple  reason 
that  an  Arctic  night  lasts  24  hours  and  daylight,  when 
it  does  come,  arrives  for  a  stay  of  several  months. 
Coal  is  so  expensive  that  the  cost  of  using  it  in  the 
power  plants  of  Alaska  is  prohibitive,  consequently 
many  of  them  use  crude  oil  engines  consuming  petro- 
leum at  8s.  a  barrel.  Wood  costs  36s.  a  cord,  and  to 
economise  in  fuel  the  rivers  are  harnessed  to  supply 
hydro-electric  power. 

The  establishment  of  hydro-electric  power  plants  in 
Alaska,  however,  offers  many  difficulties  with  which 
contractors  in  our  warmer  climes  never  have  to  contend. 
The  main  difficulty  is  to  secure  water  for  the  turbines 
when  the  temperature  is  far  below  zero.  Even  the 
most  rapidly  flowing  streams  freeze  up  in  northern 
Alaska  and  how  to  keep  the  water  open  for  the  entire 
year  is  a  problem  which  it  is  often  difficult  to  solve. 

A  River  Which  Keeps  Itself  Warm. 

One  plant  which  uses  the  power  of  a  river  to  supply 
current  for  its  great  electric  gold  dredges  has  hit  upon 
the  novel  scheme  of  actually  making  the  river  keep 
itself  warm.  This  is  accomplished  by  sinking  electric 
heating  units  in  the  bed  of  the  stream.  The  power 
generated  by  the  falling  water  actually  raises  the  tem- 
perature of  the  flowing  water  enough  to  keep  it  from 
freezing  up  even  during  the  coldest  weather. 

The  wonderful  service  performed  by  these  hydro- 
electric power  plants  of  the  Far  North  where  coal  and 
wood  are  almost  unobtainable  at  any  price  is  seldom 
realised  except  by  the  people  who  reside  in  the  colder 
zones.  It  is  electric  development  that  has  led  to  the 
operation  of  great  gold  dredges  which  annually  reclaim 
millions  of  dollars  in  gold  dust  from  ores  that  were 
formerly  regarded  as  not  worth  working.  One  of  the 
largest  electric  dredges  recently  equipped  with  elec- 
trical apparatus  by  the  engineers  of  the  American 
General  Electric  Co.  contains  living  quarters  for  the 
operators  which  are  heated  and  lighted  with  elec- 
tricity. Electric  ranges  cook  the  meals  for  the  men 
and  the  victuals  are  as  palatably  prepared  by  an 
experienced  chef  as  those  you  eat  in  your  own  home._ 


Testing  Transmission  Line  Insulators- — The  fol- 
lowing method  of  testing  pin-type  insulators  carrying 
high-tension  transmission  lines  on  wooden  poles  is 
recommended  by  B.  G.  Flaherty  (Amer.  I.E.E.)  as 
being  simple  and  reliable  even  in  unskilled  hands. 
Whether  the  insulation  is  sound  or  faulty,  there  is  a 
certain  leakage  current  through  cross-arm  and  pole 
to  earth,  this  current  being,  of  course,  much  greater 
when  the  insulator  is  defective.  Part  of  this  current 
is  shunted  through  a  double  head-set  receiver  (or  a 
more  sensitive  wireless  set,  if  desirable)  by  connecting 
the  receiver  between  a  stiff,  sharpened  wire  (cased  in 
bamboo)  and  a  lineman's  spur,  used  as  earth  connection. 
The  sharpened  wire  being  pressed  on  to  the  pole,  a  clear, 
musical  note  of  the  same  pitch  as  the  line  frequency 
is  heard  in  the  telephone  receiver  if  the  insulator  is 
sound.  If  the  insulator  is  cracked,  the  sound  heard 
is  much  louder,  whilst  if  the  fault  is  serious,  a  spitting 
crackle  is  heard.  It  is  said  that  four  different  types 
of  sound  can  be  distinguished  easily,  and  that  this  is 
sufficient  to  distinguish  good  from  bad  insulators. 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 


Synopsis. 

General.— Introductory.  British  Post  Office  practice. 
Appointment  of  engineers;  Working  staffs. 
Sources  of  supply. 
Administration. — Small  Crown  Colonies.  Large  Crown 
Colonies.  Telegraph  Administration.  Telephone 
Administration.  Canada,  Australia,  New  Zealand, 
South  Africa.-  Amalgamation  of  Railway  Tele- 
graphs with  Postal  Telegraphs.  Electric  lighting 
in  chaige  of  telegraph  engineers. 
Engineering. -^-Overhead  construction. 

Pole  lines:  Crown  Colonies'  and  South  Africa, 

Canada,  Australia,  New  Zealand. 
Pole  fittings  :  Ditto. 
Line  wire :  Ditto. 

Farmers'  lines  on  fences,  Canada. 

Telegraph    systems :    Crown    Colonies,  South 

Africa,  Canada,  Australia,  New  Zealand. 
Telephone  systems  :  Ditto'. 
Lightning  dischargers  and  protectors. 

General. 

Introductory. — When  it  was  suggested  to  the  author 
that  he  should  write  a  paper  on  his  own  experience  as  a 
telegraph  and  telephone  engineer  he  thought  it  desir- 
able to  cover  the  wider  field  of  telegraph  and  telephone 
engineering  throughout  the  Dominions  and  Colonies. 
The  fact  that  such  a  paper  had  not  previously  been  sub- 
mitted to  the  Institution  encouraged  the  idea,  and  the 
author's  long  experience  in  South  Africa  and  his  later 
experience  with  Messrs.  Preece,  Cardew,  Snell,  and 
Rider  in  dealing  with  the  telegraph  and'  telephone  work 
of  the  Crown  Colonies,  South  Africa  and  New  Zealand, 
appeared  to  warrant  his  undertaking  this  task.  While 
he  has  aimed  at  dealing  as  fully  as  possible  with  what 
have  appeared  to  him  the  more  interesting  features,  the 
author  has  had  to  pass  over  very  many  matters  of  detail 
which  he  could  not  enter  upon  if  the  paper  were  to  be 
kept  within  such  limits  as  would  make  it  acceptable  to 
the  Institution.  For  the  same  reason  he  has  not  dealt 
with  wireless,  submarine,  or  railway  telegraphs.  These 
subjects,  although  cognate  to  that  of  the  subject  of  the 
paper,  are  branches  of  engineering  of  such  importance 
as  to  deserve  separate  treatment. 

The  author  has  had  to  supplement  the  data  he  had  in 
his  possession  with  particulars  which  he  has  obtained 
-from  the  principal  officials  of  the  Administrations  of  the 
Dominions  and  Colonies,  and  he  takes  this  opportunity 
to  tender  his  grateful  thanks  to  all  those  gentlemen  who 
have  so  kindly  and  willingly  assisted  him  with  informal 
tion  respecting  their  systems. 

Throughout  the  paper  it  has  been  necessary  to  deal 
with  the  great  Dominion  of  Canada  separately.  There 
the  methods  are  based  on  American  practice,  as  dis- 
tinguished from  British  Post  Office  practice,  which  is 
followed  more  or  less  throughout  the  other  Dominions 
and  Colonies.  It  will,  therefore,  be  understood  that 
where  the  "  Dominions  and  Colonies  "  are  referred  to, 
Canada  is  not  included,  unless  otherwise  expressly 
stated 

No  attempt  has  been  made  to  deal  with  those  special 
*  Paper  read  before  the  Inst,  E.E. 


engineering  troubles  peculiar  to.  the  tropical  Colonies, 
which  were  so  adequately  dealt  with  by  Mr..  Llewellyn 
Preece  in  his  paper  on  "Telephone  Troubles  in  the 
Tropics."* 

If  the  paper  appears  to  give  an  undue  amount  of 
attention  to'  practice  in  South  Africa  and  the  Crown 
Colonies,  it  will  be  understood  that  this  is  because  the 
author  i's  more  closely  in  touch  with  those  countries 
than  with  the  others. 

No  review  of  this  subject  would  be  complete  without 
a  referenece  to  the  great  services  the  late  Sir  William 
Preece  rendered  to  the  Colonial  Administrations  during 
his  lifetime.  As  far  back  as  1868  he  undertook  the  train- 
ing of  a  number  of  student  engineers  for  the  Govern- 
ment of  India,  and  soon  after  this  date  his  advice  was 
sought  by  practically  all  the  Colonial  Governments, 
including  those  in  Australia,  New  Zealand,  and  South 
Africa,  as  well  as  those  of  the  smaller  Crown  Colonies  ; 
and  upon  the  advice  he  gave  not  only  were  the  founda- 
tions of  many  of  the  Colonial  systems  laid,  but  in  many 
eases  the  superstructures  also*  were  built,  and  they  stand^ 
to-day  a  not  unworthy  monument  to  his  memory. 

British  Post  Office  Practice. — From  Sir  William's  as- 
sociation with  the  Colonial  services  and  with  the  gradual 
standardisation  of  materials  and  plant  generally  in  the 
Home  Department,  and  the  publication  by  the  Depart- 
ment of  books  of  technical  instructions',  the  Dominions 
and  Colonies'  have  got  more  or  less  into'  the  way  of 
accepting  Post  Office  practice  as  beyond  question. 
There  is  the  feeling  that,  no  matter  what  the  subject 
may  be,  the  practice  laid  down  for  it  has  been  well 
thought  out,  and  is  the  result  probably  of  years  of 
exeperience  and  of  capable  and  careful  research. 

Colonial  mehods  do,  of  course,  vary  in  many  matters 
of  detail  from  those  in  vogue  at  home.  Different 
peculiar  local  and  climatic  conditions  have  to  be  coped 
with.  The  Administrations  of  the  Dominions  send  their 
chief  technical  officers  around  the  world  to  see  what  is 
'being  done,  and  to  cull  from  the  various  systems 
of  the  world  those  features  which  appear  to  them  as 
being  most  advantageous  for  adoption  in  their  own 
countries.  Thus  we  find  in  the  Dominions  practice 
which  is  a  mixture  of  British  and  American,  and  per- 
haps even  a  little  Continental.  But  as  the  bedrock  of  it 
all,  British  Post  Office  practice  is  outstanding.  It 
hardly  matters  what  the  difficulty  may  be,  it  is  almost 
certain  to  be  solved  by  a  reference  to P.O.  Practice." 
If  there  is  doubt  as  to  how  a  particular  material  or  piece 
of  apparatus  should  be  specified,  it  is  at  once  got  rid  of 
by  the  usual  formula  "To  Post  Office  specification." 

Space  does  not  permit  of  a  more  extended  tribute  to 
the  splendid  assistance  the  engineering  staff  of  the  Post 
Office  have  always  given  to  the  Colonies.  Their  unfail- 
ing courtesy  and  consideration  are  proverbial  among 
Colonial  engineers,  and  are  very  highly  appreciated  by 
them. 

Appointment  of  Engineers.- — In  the  earlier  days  manv 
of  the  engineers,  and  many  officers  of  other  ranks  as 
well,  appointed  in  the  Dominions  and  Colonies,  were 
men  who  had  received  their  training  in  the  various 
Home  services.  This  still  applies  to  appointments;  in  the 
Crown  Colonies,  but  it  is  only  rarely  the  case  now  in 
the  Dominions.  The  educational  institutions  of  these 
countries  have  kept  pace  with  the  general  progress,  and 
they  are  not  far  behind  those  of  the  Motherland.  In  a 
general  way,  any  youth  starting  at    a  Government 

*  Journal  I. EE.  1915,  Vol.  53.  p.  545 
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unary  school  can,  with  the  aid  of  Government  bur- 
ies, pursue  his  studies  through  the  Government  High 
hools  until  he  finally  reaches  the  University  College 
here  he  can  qualify  in  a  degree  of  practically  equiva- 
t  value  to  the  B.Sc.  of  England.    The  son  of  well- 
-do  parents  can  similarly  qualify  in  private  schools, 
ere  Government  aid  is  not  given,  up  to  the  stage  at 
ilch  he  enters  the  University  College.    The  Colonial 
uth   certainly   has   not  the   same  opportunities  of 
uiring  the  practical  training  that  a  student  engineer 
home  can  obtain  in  the  g'reat  workshops  of  the 
ntry,  but  so  far  as  telegraph  and  telephone  engi- 
ring  is  concerned,  this  is  not  so  necessary  as  in  the 
e  of  students  in  the  heavier  branch  of  power  engi- 
ring,  although  it  is  of  course  a  valuable  asset  in  his 
rning.    So  we  find  the  youths  of  the  Dominions  quali- 
ng  in  their  respective  engineering  departments  for 
n  the  highest  positions  in  them.    The  author  has  in 
nd  one   chief  engineer   of   a  Dominion   who  has 
ived  practically  all  his  training  in  the  country  in 
ich  he  now  holds  this  honourable  position  with  much 
redit  to  himself.    But  these  countries  are  what  may  be 
termed  white   men's  countries.     Their  climates  are 
sufficiently  temperate  for  men  of  European  birth  or 
parentage  to  live  and  thrive  in  them,  and,  what  is  of 
more  importance,  they  can  bring  up  their  children  there. 

There  are,  however,  several  colonies  in  the  tropics, 
such  ,as  Nigeria,  Gold  Coast,  Sierra  Leone,  Ceylon, 
British  East  Africa,  Malay  States,  and  the  colonies  of 
the  West  Indies,  in  which  the  heat,  and  the  highly 
electrical  condition  of  the  atmosphere  in  some  cases,  are 
so  trying  that  Europeans  must  have  the  relief  of  a 
change  to  a  temperate  climate  at  frequent  intervals. 
The  Colonial  Office  Leave  Regulations  wisely  make 
generous  provision  in  this  respect  as  regards  some  of 
these  colonies,  but  curiously"  the  regulations  are  not 
applied  generally,  and  other  colonies  with  equally  trying 
climatic  conditions  are  not  so  well  off.    For  the  filling  of 
engineering  appointments  in  these  colonies  the  Colonial 
Office  will  always  look  for  men  at  home,  and,  provided 
'  that  they  offer  sufficiently  remunerative  salaries,  they 
need  not  fear  any  dearth  of  applications  from  men  of 
the  right  sort  for  these  appointments.    But  there  Is  a 
tendency  to  parsimony  in  this  respect  in  many  of  the 
colonies.    It  is  true  that  higher  salaries  are  offered  than 
men  in  similar  positions  in  England  'are  paid,  but  the 
difference  is  often  swallowed  up  in  the  higher  cost  of 
living,  in  the  expense  of  trips  to  England  necessary  for 
health  reasons,  and,  if  the  engineer  be  a  married  man,  in 
the  cost  of  what  practically  amounts  to  maintaining  two 
I  -homes;  and  so  in  the  end  the  colonial  engineer  is  rarely 
as  well  off  financially  as  he  would  have  been  had  he 
remained  here.    In  the  interests  of  colonial  engineering, 
and  in  the  higher  interests  of  colonial  administration, 
I    only  the  best  men  should  be  selected  for  these  posts,  and 
I    men  of  the  best  type  who  will  always  have  reasonable 
prospects  at  home  will  not  come  forward  unless  the 
I    salaries  offered  are  sufficiently  tempting.    From  conver- 
sations the  author  has  had  with  a  number  of  colonial 
engineers,  he  is  convinced  that  generally  there  is  not  a 
sufficient  margin  of  difference  between  the  salaries  they 
I   are  paid  and  salaries  in  England,  and  this  is  surely  a 
matter  which  should  receive  the  consideration  of  the 
I   colonial  authorities.    Low  salaries  for  men  in  positions 
I    of  responsibility  are  false  economy. 

H  -  In  another  direction  the  Governments  of  the  Crown 
l^folonies  are  very  short-sighted,    fhe)  do  not  encourage 


their  engineers  sufficiently  to  keep  themselves  up  to 
date.  Engineers  do  what  they  can  in  this  respect  by 
reading  the  current  electrical  publications,  but  to  appre- 
ciate a  new  thing  properly  an  engineer  wants  to  see  it. 

Many  engineers  devote  a  good  deal  of  their  holidays 
in  England  to  looking  into  engineering  matters,  but 
such  enthusiasm  and  self-sacrifice  should  not  be  looked 
for  as  a  rule.  A  technical,  officer,  on  whose  initiative  the 
engineering  methods  of  a  department  depends,  should 
be  specially  commissioned  by  his  Government  to  visit 
England  at  least  every  three  or.  four  years,  to  enable 
him  to  keep  in  touch  with  the  latest  developments. 

Working  Staffs. — -With  well-trained  staffs  of  Euro- 
pean character,  the  engineers  of  Canada,  Australia  and 
New  Zealand  are  relieved  of  much  of  the  worry  which 
falls  to  the  lot  of  the  engineers  in  those  countries  where 
the  bulk  of  the  labour  is  black.  In  Australia  there  is  an 
Arbitration  Court,  established  by  Act  of  Parliament,  for 
the  investigation  and  settlement  of  labour  disputes,  and 
any  difficulties  of  this  nature  that  arise  between  the 
Administrations  and  the  working  staffs  of  the  telegraph 
and  telephone  organisations  are  referred  to  it.  Ques- 
tions of  official  status,  and  the  nature  of  the  duties  to  be 
performed  by  each  section  of  the  staff,  promotion, 
salaries,  travelling  allowances,  and  indeed  all  the  vexed 
questions  which  are  the  cause  of  friction  between  the 
Administration  and  the  workers,  are  referred  to  this 
court,  and  the  award  of  the  court  is  loyally  accepted  and 
acted  upon  by  both  sides.  In  New  Zealand  there  is  a 
Board  of  Appeal  on  somewhat  similar  lines. 

In  Canada  there  is  a  law  under  which  employees  can 
apply  for  a  board1  of  conciliation  to  discuss  differences 
between  themselves  and  their  employers ;  but  in  regard 
to  this,  one  high  official  in  Canada  remarks:  "It  is  a 
debatable  question  whether  it  is  of  any  advantage  to 
either  employers  or  employees. 

In  South  Africa,  and  in  most  of  the  Crown  Colonies, 
the  rough  labour  is  performed  almost  entirely  by  men  of 
the  native  races,  while  generally  the  positions  of  control 
are  held  by  Europeans.  In  Ceylon  the  main  supply  of 
labour  is  drawn  from  the  South  of  India.  The  linemen 
are  appointed  from  this  class,  and  they  are  supervised 
by  overseers  of  the  "burgher  "  class,  who  are  of  native- 
Dutch  and  native-Portuguese  extraction.  All  positions 
higher  than  that  of  overseer  are  held  by  Europeans. 

In  British  East  Africa  and  Uganda  the  unskilled 
labour  is  miainly  obtained  from  the  native  negro  popula- 
tion. Linemen  are  sometimes  promoted  from  the  con- 
struction gangs,  but  these  positions  are  generally  given 
to  resident  Indians,  who  are  more  intelligent.  Inspectors 
are  appointed  from  England. 

In  Nigeria  the  negro  and  negroid  natives  supply  the 
labour.  The  more  intelligent  of  these  men  are  appointed 
as  linemen.  Inspectors  and  foremen  are  obtained  from 
England,  but  men  for  these  positions  are  now  being 
promoted  from  the  clerk  class,  which  is  drawn  from  the 
better  educated  of  the  natives. 

In  the  Malay  States  there  is  a  mixture  of  races,  in- 
cluding the  native  Malays,  Tamil  Indians,  and  Chinese, 
but  all  speak  the  language  of  the  Malays.  Here  the  best 
of  these  men  are  selected  for  the  positions  of  linemen 
and  inspectors. 

In  South  Africa  practically  all  skilled  work  is  done, 
and  all  supervising  positions  are  held,  by  Europeans. 
The  rough  work  is  done  by  the  natives,  and  many 
natives  are  also  employed  as  unskilled  linemen.  The 
Cape  "boys"  of  the  Cape  Province  are  decidedly  more 
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intelligent  and  reliable  than  the  men  of  the  other  native 
races,  and  they  make  fairly  good  linemen.  In  the 
Orange  Free  State  and  the  Transvaal  ithe  labour  is 
mainly  drawn  from  the  Basuto  and  Zulu  races,  and  in 
Xatal  it  is  got  from  the  natives  of  Natal  and  Zululand. 
These  natives,  although  sufficiently  intelligent,  are  too 
indolent  to  be  trained  in  any  duties  which  call  for  a 
higher  mental  effort  thain  that  required  to  see  and  to  use 
their  hands.  They  are  unable  to  read  or  write,  and, 
generally  speaking,  they  do  not  want  to  learn  to  do-  so. 
(To  be  continued.) 


RATING  LAMPS  IN  LUMENS. 


An  interesting  development  was  announced  at  the 
last  meeting  of  the  Illuminating  Engineering  Society,  on 
January  16th,  when  Professor  J.  T.  Morris  opened  a  dis- 
cussion on  "  The  Lumen  as  a  Measure  of  Illuminating 
Power." 

For  some  years  it  has  been  increasingly  recognised  that 
the  practice  of  stating  the  candle-power  of  lamps  in  terms 
of  their  value  in  a  single  direction  was  misleading,  and 
that  the  only  true  basis  of  comparison  between  illuminants 
is  in  terms  of  the  total  output  of  light.  Suggestions  have, 
therefore,  been  made  that  lamps  should  be  rated  in  mean 
spherical  candle-power.  But  this  quantity  is  one  which 
ordinary  people  find  it  difficult,  to  visualise,  ft  is  ima- 
ginary, not  strictly  applicable  to  lamps  which  depart 
widely  from  the  "  point-source,"  and  has  the  further 
objection,  commercially,  that  it  would  involve  a  general 
reduction  in  the  candle-powers  at  present  assigned  to 
electric  incandescent  lamps  and  would  cause  confusion  in 
the  mind  of  the  purchaser. 

In  the  United  States  the  lamp-makers  have  recently 
decided  to  rate  lamps  in  future  in  terms  of  the  total  flux 
of  light,  and  to  specify  their  illuminating  value  in  lumens. 
At  the  meeting  of  the  Illuminating  Engineering  Society, 
Mr.  Willcox  stated  that  the  leading  lamp-makers  and 
manufacturers  of  reflectors  in  this  country  have  now  de- 
cided to  adopt  the  same  method  of  rating.  Although  the 
lumen  is  at  present  an  unfamiliar  term  to  many  people 
there  are  advantages  in  breaking,  entirely  new  ground, 
and  at  the  meeting  the  discussion  was  generally  favourable 
to  the  proposition.  It  was  pointed  out  by  Mr.  Willcox 
that  the  ordinary  consumer  is  apt  to  be  deceived  by  the 
presentation  of  polar  curves,  and  to  make  the  mistake  of 
assuming  that  the  area  of  such  curves  represents  the  total 
illuminating  value  of  a  source.  On  the  other  hand,  if 
tables  of  lumens  in  each  zone  are  prepared,  the  addition 
of  these  values  gives  at  once  the  total  flux  of  light.  More- 
over, as  Prof.  Morris  suggested,  data  presented  on  this 
basis  enable  one  at  once  to  determine  the  efficiency  of 
the  lighting  appliance  (globe,  reflector,  etc.)  used — a 
matter  on  which  it  is  often  difficult  to  get  exact  information 
at  the  present  time. 

It  goes  without  saying  that  a  departure  on  a  new  course 
such  as  this  will  demand  special  measures  for  the  purpose 
of  explaining  the  new  basis  of  rating.  Mr.  Willcox  fully 
recognised  this,  and  Mr.  Trotter,  who  presided,  pointed 
out  the  need  for  a  more  scientific  and  precise  definition 
of  the  lumen.  Mr.  Gaster,  however,  stated  that  the  Illu- 
minating Engineering  Society  were  prepared  to  draft  a 
popular  explanation  of  the  term  and  its  applications  for 
the  benefit  of  the  general  public.  Such  a  pamphlet  should 
be  very  valuable  in  smoothing  over  the  transition  to  a 
new  but  more  scientific  and  rational  method  of  rating. 

The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I. E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all'  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  ew*'  Bush 
to  fit  pocket.  428  pages,  97  illustrations.  Price  3s.  3d.  net.  post  free 
from  Electricity  Office.  „. 


A  NEW  PRESSURE  GOVERNOR  PANEL. 

The  subject  of  our  illustration  is  a  Pressure  Governor 
Panel,  a  range  of  which  has  just  been  placed  on  the 
market  by  the  British  Thomson-Houston  Co.,  Ltd. 
These  panels  are  designed  for  use  with  automatic 
starters  controlling  motor-driven  pumps  or  air  com-  ' 
pressors,  for  maintaining  a  constant  pressure  of  air  or  I 
water,  as  the  case  may  be,  and  will  automatically  start 
and  stop  the  motor  between  two  predetermined  limits  of 
pressure.  They  consist  of  two  main  parts,  a  Bourdon 
pressure  gauge,  and  an  associated  relay  which  makes 
and  breaks  the  operating  circuit  of  the  automatic  starter. 
The  former  is  a  Bourdon  tube  or  gauge  spring  designed 
for  a  definite  maximum  pressure.  Its  movement  is 
transmitted  to  a  pointer  by  means  of  a  lever  mechanism. 


The  pointer  carries  silver  contacts  and  plays-  between 
two  adjustable  brass  riders  which  are  mounted  on  seg- 
ments attached  to*  the  slate  base.  A  scale  is  fixed  above 
the  upper  segment  and  serves  to  indicate  the  pressure 
at  any  time,  as  well  as  a  guide  for  adjustment  purposes. 
The  gauge  contacts  control  the  relay  operating  circuit,, 
and  are  so-  arranged  that  no-  circuit  is  actually  broken  on 
the  gauge  contacts.  The  relay  will  operate  on  either 
A.C.  or  D.C.,  and  has  two  tcoills.  The  armature  is 
centrally  pivoted  and  ingeniously  linked  with  a  view  to 
rapid  operation  of  the  starter.  The  two  coils  operate 
independently,  one  serving  to  operate  the  starter,  and 
the  other  to  open  the  control  circuit.  These  B.T.-H. 
pressure  panels  are  designed  for  pressures  up  to- 
1,500  lbs.  per  square  inch,  and  occupy  a  space  of 
approximately  18  in.  by  12  in. 


1st  London  Engineer  Volunteers. — Headquarters : 
Balderton  Street,  Oxford  Street,  W.  Orders  for  the  Week,, 
by  Lt.-Col.  C.  B.  Clay,  V.D.,  commanding.  Officer  for  Week  t 
Platoon  Commander  J.  O.  Cheadle.  Appointment :  209. 
Sapper  S.  Foster  to  be  Sec.  Commander,  No.  1  Coy.  (dated 
8.2.17).  Monday,  Feb.  19  :  Technical  Class  for  Platoon  No.  9, 
at  Regency  Street  ;  Squad  and  Platoon  Drill,  Platoon  No.  10  ; 
Signalling  Class ;  Recruits'  Drill,  6.30  to  8.  Wednesday : 
Instructional  Class,  6.15  ;  Platoon  Drill,  Platoon  No.  1.  Thurs- 
day :  Platoon  Drill,  Platoon  No.  7  ;  Ambulance  Class  by  M.O., 
6.30.  Friday  :  Technical  for  Platoon  No.  10,  Regency  Street ; 
Squad  and  Platoon  Drill,  No.  9  ;  Signalling  Class  ;  Recruits' 
Drill,  6.25  to  8.25.  Saturday  :  N.C.O.'s.  Class,  2.30,  under 
Co.  Cmdr.  Fleming.  Entrenching :  All  entrenching  work 
is  suspended  until  further  orders.  Telephone  Number  :  The- 
Telephone  at  Headquarters  is  now  Mayfair  1969. 
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PROFIT  now  the  cold  spell  is  on  by  showing 
a  good  line  of  reliable   and  efficient 
electrical  heating  apparatus.    There  is 
a  brisk  demand  for 

SUN  RADIATORS 
and  REVO  FIRES 

We  can  give  immediate  delivery  from  London  stocks  of  a  comprehen- 
 i    sive  range  which  will 
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meet  all  tastes,  at  prices 
which  will  represent  real 
value  in  your  customers' 
eyes.  The  margin  of 
profit  for  you  makes  it 
worth  whileto write  now 
for  particulars  and  prices 

lllllllllllllllllllimilllllUIIIIIIIIIIIIIIIIIIIIU: 


118-120.  CHARING  CROSS  RD„  LONDON.  W.C.  — 
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ELECTRIC  HAND  LAMPS 

FOR  STAND-BY  LIGHTING. 


The  situations  in  which  electric  hand  lamps  may  be  said 
to  be  a  necessity  are  too  numerous  to  mention.  Being 
fitted  with  our  patented  wood  separators,  they  are  able 
to  retain  their  charge  almost  indefinitely  when  standing 
on  open  circuit,  and  are  therefore  always  ready  for  use, 
which  is  a  great  desideratum  when  the  hand  lamp  is  only 
required  intermittently,  as  in  the  majority  of  cases  it  is. 


Total  weight,  including  acid,  from  3  lbs. 


ELECTRICAL 

STORAGE  CQ  manchesteb 

1  ¥  W TTtfl  m  t0M>0N  omCE '  _ 
LIM  I  I  tD  *         »•  VICTORIA  STREET. 
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HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for    Illustrated  Catalogue. 

STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties.  Shipyards  and  Railways  ;  also  on  India  and  War  Office  Lists. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 


THE  "  DUNTLEY  " 
HEAVY  DUTY  AIR 
COOLED  ELECTRIC 
DRILLS  &  GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAMING.  TUBE 
EXPANDING  AND  GRINDING  TOOLS. 

Wound  for  all  Currents  and  Voltages. 

Designed  to  withstand  the  heavy 
overloads  incidental  to  hard  and 
continuous  work  without  damage. 

General  Offices — 

PALACE  CHAMBERS, 
9,  BRIDGE  ST.,  WESTMINSTER,  S.W. 

Teleg.  Add.:  "  Caulking,"  Pari.,  London. 
Telep.  No. :  Gerrard  9215  (3  lines), 

Main  Factory-FRASERBURGH,  SCOTLAND. 


PORTABLE    ELECTRIC  DRILLS 

Made  in  various  sizes, 
Capacities  &  in.  to  1\ in.  metal. 


Machines  for 

Engineers, 
Shipbuilders, 
Aeroplane  Builders, 
Iron  Founders, 
Motor  Car  Builders, 
Motor  Garages. 


PORTABLE  ELECTRIC 
BLOWER, 

Direct  and  Alternating  Current* 

For  cleaning  the  windings  of 
Electrical     Machinery  and 
Switchgear 


Duntley  Electric 
Portable  Heavy 
Duty  Grind ir. 


Write  for  our  latest  Catalogue. 
No.  7 


London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  ST..  S.W..  near  St,  James's 
Park  Station,  District  Railway. 


CASINGS. 

M ADZ  TO  ANT  PATTERN, 
tfcs  prices  quoted  below  are  per  100  (t. 
ease  and  cover  together. 


Oar  Special  pattern 
(Reed  No.  403.835). 


Si**  8—tl*n*        AppU**U*n. .  jjg| 

ESTIMATES    FOR    OTHER    WOOD'  Li. 
AND  SIZES  PROMPTLY  SENT 
■witch  Blocks  and  Oleais  Made  to  Order. 


1 ' 


-  i* 

-5T 


Width  (noh) 

!  if  I  H'  I 

I*'  I    if  I  2'     1             1  3* 

1  3i'  I  4' 

VSOOVES 

1  xV  1  sV  1 

i"  1  tV  1  tV  1  ¥  l  r 

i  r  i  v 

YUFBLQ  » 
FXICB  1 

QUOTED 

ON  APPLICATION. 

Trade  Allowance  for  Quanti.ics  on  Application. 

VIRFPQ      RVfi1tHl?VQ  Exporters  of  Specialities. 

V  lUliKS      OKU  1  UfiKS,      flooring  and  Floerlm  Bloak. 
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TO    OUR  READERS. 


Electriciti  is  published  every  Friday,  and  is  on  sale  a.t  the  prinoipal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
3arge  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

■  Jhs  Edit<>r  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  neoessarily  identify  himself  with  their 
views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing- 
ones  must  reach  the  publishing  office  not  later  than  the 

lr?u  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advajioe, 
postage  prepaid  in  the  United  Kingdom ;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid.  s  ' 

remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Lid., 
•10-J9,  Maiden  Lane,  London-,  W.C.    Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address 
'No  postage  need  be  paid. 

PATRIOTISM. 

<1 )— Invest  in  the  1 5s.  6d.  War  Loan  Certificates. 

t2) — Work  your  hardest  and  get  every  penny 
out  of  your  machinery.  It  will  pay  the 
country  and  it  will  pay  you! 

(3)— Buy  and  study  technical  books.  It's  like 
buying  brains,  and  helps  you  to  earn 
yet  more  money.  Also  it  improves 
your  value  as  an  asset  to  the  Empire. 

Write  to  S.  RENTELL  &  CO.,  Ltd.,  36,  Maiden  Lane,  Strand 
London,  and  ask  for  their  Book  Catalogues. 


Current  Topics. 

The  present  frig-id  spell  serves  once  more  to  accen- 
tuate the  stagnation  which  has  prevailed  for  years  past 
in  the  industry,  or  profession — which- 
Oh  !  ever  you  like  to  term  it — of  plumbing, 

those  Every  house  is  fitted  with  some  kind 

Plumbers  !  of  water  supply  system,  except,  per- 
haps, those  in  remote  country  districts 
where  the  village  pump  or  well  are  depended  upon  for 
the  daily  needs  of  the  community.  Yet  even  to-day,  in 
the  second  decade  of  the  twentieth  century,  new  houses 
are  being  fitted  with  water-piping  systems  which  will 
inevitably  give  trouble  at  the  first  really  cold  spell  to 
•which  they  are  subjected. 


Water  is  essential  to  every  household,  and  the  law's 
■governing  its  flow  and  behaviour  under  varying  con- 
ditions of  temperature  are  as  old  as  the  hills,  and  as  well 
known  to  every  plumber  or  sanitary  engineer  as  is  the 
practice  of  wiring  to  an  up-to-date  contractor.  Why, 
then,  in  the  name  of  conscience,  should  the  installation 
of  water-pipes  in  a  house  be  invariably  subject  to  the 
vagaries  of  frost  whenever  we  experience  an  excep- 
tionally severe  winter?  We  are  liable  to  frost  every 
winter,  .and  it  is  no  excuse  for  builders  to  hedge  them- 
selves round  with  the  excuse  that  the  present  one  is 
exceptional.  It  is  quite  easy  to  so  arrange  a  water 
piping  and   supply  system  as  to  render  it  compara- 


The  Application  of  Arc  Lamps  to  Practical  Purposes.  Bj  J . 
ftck.  A  useful  manual  for  factory  managers,  naval  electricians, 
anti-aircraft  offlcors,  fortress  engineers,  etc.  C'oth  8vo.  Jni  pp.  y> 
Uustrations.    2b.  9d.  post  free  from  Electricttt  Office.     •y"*  •""■*•- 


tively  immune  from  freezing  trouble  and  subsequent 
bursts.  The  matter  should  be  made  the  subject  of  a 
special  bye-Jaw  in  every  set  of  building  regulations,  and 
architects  should  enforce  its  observance. 


The  present  system  of  piping  an  average  dwelling 
house  below  a  certain  high  standard  of  cost  and  conse- 
quent rental  is  absolutely  criminal.  It  is  not  the  cost 
of  repairs  that  one  resents  so  much  as  the  irretrievable 
damage  to  furniture  and  effects  in  the  case  of  a  bad 
buret,  and,  in  my  opinion,  plumbers  should  be  made 
responsible  for  the  frost-proof  character  of  their  work, 
with  heavy  penalties  in  the  event  of  failure.  The 
subject  is  scarcely  an  electrical  one,  but  I  have  referred 
to  it  here  with  the  object  of  suggesting  a  possible 
remedy  or  preventive  to  those  unfortunate  house- 
holders who  are  the  victims  of  plumbers'  negligence. 


It  is  obvious  that  if  only  the  general  temperature  of 
the  houlse  water  supply  system  can  be  maintained  at 
just  a  degree  or  so  above  the  critical  figure,  aid  trouble 
due  to  freezing1  will  be  avoided.  Electricity  accords  a 
ready  means  of  applying  the  necessary  heat  at  the  right 
spot,  and,  where  a  house  is  wired  for  electric  light,  and 
a  supply  is  available,  it  would  appear  that  a  simple 
immersion  heater,  of  comparatively  small  wattage, 
placed  in  the  main  cistern,  and  kept  on  load  during  the 
frosty  spell,  would  have  the  desired  result.  I  am  quite 
aware  that  pipes  often  freeze  just  at  the  point  of  exit 
from  the  cistern,  where  they  are  frequently  exposed  to 
draughts  and  cold  air  under  the  roof,  but,  assuming  the 
main  body  of  water  in  the  cistern  to.  be  maintained  at 
the  requisite  number  of  degrees  above  zero,  there  would 
be  less  tendency  for  this  to  occur,  inasmuch  as  the  heat 
would  be  communicated  to  the  metal  of  the  pipes.  It  is 
a  tip  worth  trying  anyhow,  and  I  commend  it  to 
sufferers. 


It  is  one  of  the  most  serious  disadvantages  of  muni- 
cipal ownership  of  any  public  utility  such  as  a  tramways 
undertaking    that,    given  sufficient 
Municipal      representation  on  the  council  respon- 
Control —      sihle,    legitimate    criticism    can  be 
A  Drawback,  quashed,  and  its  benefits  lost  to  the 
ratepaying-  community.     The  Liver- 
pool tramways  afford  an  example ;  for  years  the  system 
has  been  gradually  going  from  bad  to  worse,  until  to- 
day it  ranks  as  one  of  the  worst  in  the  provinces,  i.e., 
among  the  large  cities.    At  a  recent  meeting  of  the  City 
Council  there  was  much  mutual  back-scratching  over 
the  tramway  finances  and  the  prospect  of  rate-relief — 
the  local  trams  are  always  made  to  show  a  profit. 

One  councillor,  with  the  courage  of  his  convictions, 
and  actually  voicing  public  opinion  on  the  matter, 
expressed  the  opinion  that  the  system  was  going-  to  rack 
and  ruin,  that  the  service  was  indescribably  bad,  and 
that  it  was  common  knowledge  in  Liverpool  that  there 
was  hopeless  overcrowding  of  the  cars  and  inability  on 
the  part  of  many  wage-earners  to  get  a  car  to  business 
in  the  morning  or  home  at  night  between  certain  hours. 
The  City  tramway  magnates  were,  however,  in  the 
majority,  and  despite  the  acknowledged,  truth   of  his 

Fuel  Economy.  By  W.  H.  Booth.  Based,  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  dlreot  value  to 
those  interested  In  using  coal  with  economy  and  efficiency  TWoi 
Iro.  illustrated,  lg.  Id.  net,  p<wt  free  from  Elbotrkwt  Offloe.  y 
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criticisms,  the  bold  councillor  was  to  all  intents  and  pur- 
poses howled  down.  Meanwhile  Liverpudlians  still 
walk,  or  strap-hang. 

Isn't  the  phrase  being  rather  overdone  by  certain 
advertisers?    Most  of  the  old-established  British  con- 
cerns are  too  well  known  to  require 
"  British  "      any  reassurance  to  their  regular  cus- 
Manufac-      tomers.      Others    with  apparently 
ture.  British  titles  are  perhaps  not  so  well 

known,  but  will  become  so  when  the 
new  regulations  are  in  force  by  which  it  is  necessary 
for  companies  to  declare  their  ownership.  Meanwhile 
the  constant  reiteration  of  the  "  British  manufacture 
slogan  savours  of  an  anxiety  to  cloak  suspicion  on  the 
part  of  former  clients. 

Some  recent   experiences   with   ignition  magnetos, 
British  and  foreign,  prompts  the  reflection  that  this 
portion  of  a  car's  equipment  is  pro- 
bably the  most  abused  piece  of  elec- 
Magnetos.     triea!  apparatus  in  common  use.  I 
was  shown  some  contact  breakers  in 
for  repair  at  a  certain  factory.  They 
all  suffered  from  wear  at  the  only  vulnerable  point— the 
contacts— in  varying  degrees,  and  one  and  all  showed 
evidence  of  neglect.     In  some  the   original  platinum 
facing  had  been  burnt  entirely  away  from  the  support- 
ing screws,  and  it  wias  remarkable  that  the  engines  had 
been  kept  running  under  such  conditions. 

Others  had  pitted  and  irregular  contact  surfaces, 
showing  signs  of  coarse  file  marks  or  amateur  attempts 
at  re-facing.  Every  motor-car  handbook  and  the 
various  trade  organs  devoted  to  the  industry  preach  the 
gospel  of  looking  well  after  magneto  adjustments,  re- 
facing  the  platina  from  time  to  time,  and  readjusting 
them  to  open  the  "thickness  of  a  visitmg-card  —shade 
of  Kelvin.  The  result  is  that  every  newly  trained  motor 
driver,  whether  he  be  appointed  to  the  charge  of  a  lordly 
limousine  transporting  Ministry  officiate  about  the 
country,  or  to  the  humbler  commercial  lorry  engaged 
on  shell  or  munitions  transport,  eventually  aspires,  inter 
alia,  to  the  reputation  of  ignition  expert,  and  practises 
on  his  own  unfortunate  .machine  as  a  commencement. 

Now,  the  best  magnetos  function  at  maximum 
efficiency  for  an  almost  indefinite  period  if  left  to  look 
after  themselves.  It  is  a  feature  of  their  design  that 
they  should  be  trouble-free  and  fool-proof.  Yet  the 
mystery  attaching  to  everything  electrical  in  the  eye  of 
the  layman  is  often  their  undoing.  I  was »  present  the 
other  day  when  a  man  brought  a  car  into  a  certain 
works  to  have  his  magneto  re-magnetised.  The  machine 
was  uncoupled  and  taken  to  the  test-room.  I  saw  the 
magnets  detached  and  tested  individually ;  they  were  in 
excellent  condition,  and  lacked  very  few  "lines  "  of  full 
strength.  The  contacts  needed  a  little  attention,  and 
were  soon  faced  up,  and  the  machine  replaced.  Still  the 
engine  jibbed  at  starting — the  original  trouble.  The 
driver  was  assured  that  his  magneto  was  in  perfect 
order,  and  drove  away  only  half-convinced. 

Field  Telephones  for  Ajrmt  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  K.a. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  leie- 
phones.    150  pn_  70  illustrations.    2s,  9d.  post  free  from  Electricitf 


A  week  or  two  later  I  inquired  whether  the  trouble 
had  been  traced  to  its  source.  "Oh  yes,'  said  the 
works  expert  j  "the  magneto  wasn't  at  fault  at  all.  mat 
driver  had  been  using  all  kinds  of  fuel  refuse,  from  crude 
benzine  to  third-grade  paraffin,  putting  all  into  his  tank 
as  occasion  served.  The  net  result  was  _  that  he 
experienced  difficult  starting,  erratic  running  and 
various  other  troubles,  accentuated  by  the  cold  weather. 
As  usual,  he  blamed  the  magneto ;  they  all  do  and  in 
ninety-nine  cases  out  of  a  hundred  it  is  not  the  offender. 

Of  course,  all   central   stations   are   more   or  less 
volcanic  (not  to  say  sulphurous)  at  times,  but  the  par- 
ticular stations  which.  I  have  now  in 

Volcanic       mind  are  those  which  are  or  wiU  be 
Central        operated  by  volcanic  heat  brought  to 
Stations.      the  earth's  surface  by  the  sofliom  or 
"blowers"  of  superheated  steam  in 
the  country  round  Lardello  (Central  Tuscany).  There 
are  many  blow-holes  in  this  district  delivering  steam  at 
*oo  degrees  Fahrenheit,  or  thereabouts,  in  quantities  ct 
1  c  to  25  tons  per  hour.     Formerly  the  vast  amount  of 
energy  represented  by  these  jets  of  steam  was  allowed 
to  go  to  waste,  excepting  the  insignificant  proportion 
used  to  heat  water  and  sometimes  buildings  for  the 
benefit  of  villagers. 

Ten  or  eleven  years  ago,  however,  Prince  Ginori- 
Conti  set  one  of  these  soffioni  to  drive  a  40  horse-power 
engine,  which  it  did  very  successfully,  save  that  sul- 
phuric 'acid  and  borax  salts  in  the  steam  corroded  parts 
of  the  engine  rather  severely.  To  get  over  this  trouble 
the  "natural  "  steam  wias  next  used  to  raise  steam  from 
clean  water.  A  300  horse-power  condensing  turbo- 
alternator  set  has  been  operated  very  successfully  on 
this  system,  using  superheated  steam  at  30  lbs.  per 
sq.  in.  The  pressure  of  the  "  secondary  "  steam  is 
necessarily  rather  low,  but  this  suits  a  condensing 
turbine  very  well  indeed. 

There  are  now  said  to  be  three  3,000  kw.  turbo  sets 
driven  in  this,  manner,  and  supplying  power  to  a  number 
of  Tuscan  towns.  The  high  price  of  coal  in  Italy  since 
the  outbreak  of  war  has  hastened  this  development,  but 
there  seems  to  be  no  reason  why  the  soffioni  should  not 
ultimately  be  utilised  to  the  extent  of  many  tens  or 
hundreds  of  thousand  horse-power.  Shall  we  live  to  see 
an  active  volcano  feeding  molten  lava  to  a  water-tube 
boiler,  I  wonder? 

Elektron. 


Meeting-— The  fourth  ordinary  general  meeting 
of  the  Inst,  of  E.E.  (Scottish  Local  Section)  will  be 
held  at  the  Rooms,  207,  Bath  Street,  Glasgow,  on 
Friday,  16th  inst.,  at  7.30  p.m.,  when  Dr.  Alex.  Russell, 
vice-president,  will  deliver  his  Kelvin  Lecture,  entitled  : 
"  Some  Aspects  of  Lord  Kelvin's  Life  and  Work." 

Personal- — Temporary  Lieutenant  G.  I.  N.  Dean, 
Tyne  Electrical  Engineer,  who  for  some  time  has  been 
attached  to  the  Royal  Flying  Corps,  has  been  appointed 
an  Equipment  Officer  of  the  first  class  from  second 
class.  Was  originally  gazetted  to  the  Tyne  Electrical 
Engineers  (Territorial  Force)  in  November,  1914, 
and  since  then  has  seen  a  good  deal  of  service  with  the 
Royal  Flying  Corps. 
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ELECTRIC  COOKING  AND  HEATING.* 


(Concluded  from  page  87.) 

Electric  cooking  is  here  to  stay,  and  the  sooner 
the  whole  electrical  fraternity  makes  the  utmost  use  of 
it  the  better  will  it  be  for  themselves  and  for  the  com- 
munity. Moreover,  the  electric  cooker  is  not  merely 
for  the  rich  ;  it  goes  to  the  palace  and  cottage,  too. 

Turning  to  electric  heating,  I  am  not  going  to  take 
you  through  the  various  phases  of  development.  The 
electric  lamp  radiator  is  with  us  still  and  is  undoubtedly 
popular.  It  is  an  unfortunate  fact  that  many  of  those 
who  use  a  four-lamp  radiator  expect  to  get  from  it 
much  more  heat  than  they  are  entitled  to.  I  venture 
to  predict  that  when  the  lamps  are  so  made  that  their 
filaments  are  run  at  such  a  temperature'  that  the  shorter 
wave-lengths  of  their  radiant  emissions  pass  through 
their  clear  glass  surrounds  readily  and  the  filaments 
are  screened  from  direct  vision  by  suitable  reflectors, 
then  we  shall  find  that  our  dwellings  are  warmed  and 
lighted  in  a  manner  approaching  most  nearly  that  in 
which  we  receive  light  and  warmth  from  the  sun. 
This  method  of  lighting  and  heating  will  be  as  near 
perfection  as  possible  if  we  can  also  arrange,  as  I 
hope  shortly  to  show  that  we  can,  to  destroy  the 
monotony  of  the  lamp  radiator  as  well  as  increase  its 
efficiency. 

The  importance  of  good  radiating  effect  from  an 
electric  fire  and  its  capacity  to  hold  your  attention  is 
considerable.  You  may  have  noticed  that  ■  the  only 
time  a  lamp  radiator  interests  you  sufficientlv  to  hold 
your  attention  is  at  the  moment  of  being  switched  on. 
A  good  log  fire  or  a  clearly  burning  coal  fire  interests 
you  all  the  time.  They  are  conducive  to  steady  think- 
ing, and  the  contemplative  frame  of  mind  that  bring 
calm  and  the  solution  of  one's  little  problems.  For 
many  yeans  I  and  those  who  are  working  with  me  have 
endeavoured  to  introduce  into  electric  fires  more  com- 
fort and  some  features  of  interest  that  will  hold  one's 
attention  sufficiently  to  make  "sitting  in  front  of  the 
fire  ,;  a  most  agreeable  occupation. 

To-night  I  am  able  to  show  you  for  the  first  time 
what  is  generally  considered  by  those  who  have  seen 
it  privately  an  effect  of  great  value.  As  you  are  aware, 
a  great  deal  of  the  life  of  a  fire  is  indirectly  due  to  the 
different  refrangibilities  of  "the  various  vapours  and 
heated  air  through  which  you  see  the  burning  fuel,  and 
also  to  the  varying  degrees  of  redness  caused  by  the 
play  of  air  upon  the  fuel.    I  have  endeavoured  to  com- 

\  bine  these  effects  naturally  in  the  "Tricity  "  Flame  Fire 
which  you  see  before  you.    The  result  gives  a  breadth 

.  of  effect,  and  stimulates  in  a  perfectly  natural  manner 
the  appearance  of  a  coal  fire,  at  its  hottest. 

There  are  certain  points  in  connection  with  the 
development  of  electric  heating  which  should  always 
be  borne  in  mind.  In  the  first  place,  electric  heaters 
of  small  capacity  should  not  be  put  forward  to  work 
piracies.  This  class  of  fire  is  useful  to  a  large  extent, 
but  it  must  not  be  expected  to  do  the  work  that  can 
readily  be  done  by  a  larger  fire.  A  small  fire  such  as 
this  is  quite  good  and  economical  for  heating  ordinary 
black  flatirons,  boiling  water  (not  too  rapidly),  and 
warming  small  rooms  or  taking  the  chill  off  larger 'ones, 
etc.  It  is,  however,  a  great  mistake,  and  has  been 
made  by  many,  to  install  heaters  that  are  too  small. 

*  Paper  read  by  A.  F.  Berry  before  the  Association  of  Super- 
vising Electricians  on  October  31st;  slightly  abbreviated. 
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I  he  next  thing  I  wish  to  point  out  is  that  an  electric 
fire  must  have  a  big  radiant  surface  if  it  is  to  give  a 
sense  of  comfort.  It  must  also  be  sufficiently  hot  and 
powerful  and  attractive  to  draw  one  towards  it  and 
then  d-ive  you  back  from  it. 

Another  feature  that  should  be  borne  in  mind  is  that 
ordinary  convector  types  of  heater,'  and  I  am  afraid 
some  other  types,  have  been  designed  in  such  a  way 
that  they  would  be  most  useful  to  us  if  we  were  flies 
and  could  sit  with  our  feet  on  the  ceiling.  Warmth  is 
wanted  low  down  in  the  room,  not  high  up.  Just  as 
one  would  appreciate  electric  slippers,  one  cannot 
imagine  anyone  wearing  an  electrically  heated  hat. 
Keep  your  head  cool,  but  don't  get  cold  feet.  A 
judicious  combination  of  radiant  and  conveeted  heat  is 
most  welcome,  and  with  the  electric  fires  can  be 
arranged  for. 

The  fourth  point  that  I  wish  to  make  is  that  electric 
fires  should  be  designed  to  look  like  electric  fires.  The 
earlier  samples  were  either  made  to  resemble  obsolete 
fires  or  else  appeared  to  bear  no  resemblance  to  any- 
thing at  all.  They  looked  like  orphans  that  had  no 
legal  daddy  or  designer.  This  was  largely  due  to  a 
desire,  I  have  no  doubt,  to>  make  something  cheap. 
Let  us  consider  for  a  moment  the  general  drift  of  fire 
design.  May  I  suggest  that  a  lot  of  utility  embraces 
quite  a  little  art.  The  old  hearth  on  which  wood  logs 
Avere  burned  was  some  4  ft.  or  5  ft.  long  and  some 
feet  in  width,  and  looked  well.  This  large  size  of 
hearth  was  necessary  on  account  of  the  bulky  wood 
fuel,  but  coal  fires  which  followed  were  much  more 
compact,  some  15  in.  by  12  in.  sufficing  for  a  large  fire. 
One  will  notice  in  thinking  of  the  conservatism  of, 
designers  that  spikes  were  still  put  on  the  coal  grates 
to  prevent  logs,  from  falling  off.  The  gas  fire,  like  the 
coal  fire  and  that  for  burning  logs,  has  gone  through 
certain  phases  of  evolution,  and,  like  its  prototypes, 
has  to  get  rid  of  its  fumes;  the  design,  therefore,  has 
been  influenced  by  the  chimney  attachments.  Electri- 
cally, we  are  free  from  troubles  due  to  fumes,  and, 
therefore,  our  originality  can  have  fuller  play  in  design. 
There  is  not  the  need  to  make  an  electric  fire  look  like 
a  fireplace.  It  must  be  remembered,  however,  that  the 
fireplace  is  the  natural  one  in  which  to  stand  a  powerful 
electric  fire.  It  is  useless  to  talk  about  the  heat  going 
up  the  chimney ;  steps  must  be  taken  to  prevent  it. 
We  have  sat  round  the  fireplace  for  too  many  genera- 
tions to  get  out  of  the  habit.  The  design  and  arrange- 
ment of  a  room,  too,  the  placing  in  a  room  of  our 
household  gods  in  the  way  of  pictures,  vases,  etc.,  to 
say  nothing  of  the  timepiece  on  the  mantelshelf,  have 
been  regulated  by  the  fact  that  we  shall  be  sitting 
round  the  fireplace.  We  must,  therefore,  bow  to  the 
inevitable,  and  for  certain  rooms  make  up  our  minds 
that  electric  fires  will  be  wanted  in  their  tens  of 
thousands  for  putting  into  fireplaces. 

It  must  not  be  expected  that  the  economy  alone  of  elec- 
tric heating  for  rooms  will  force  it  upon  householders  in 
the  way  that  electric  cooking  will  do.  The  actual  coal 
consumption  of  a  private  house  for  the  various  living 
rooms  is  small  compared  with  that  used  in  the  kitchen. 
The  economy  in  the  consumption  of  coal,  therefore,  is 
-very  little  worth.  It  is  on  the  score  of  general  con- 
venience, cleanliness  and  comfort  that  electric  fires  are 
making  their  way  into  the  homes  of  the  people.  It  is 
difficult  to  say  how  far  the  consumption  of  electricity 
can  be  reduced  and  the  comfort  of  the  individual  main- 
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tained.  I  have  come  to  the  conclusion  that  for  per- 
sonal comfort  the  heating  effect  of  one-fortieth  part  of 
a  unit  applied  directly  to  the  hands  and  feet  of  a 
warmly  clothed  individual  would  suffice  to  keep  one 
warm  when  at  work  during  very  cold  weather.  It 
would  appear  that  we  may  in  time  hope  for  something 
less  than  100  times  this  amount— namely,  z%  units  to  be 
made  sufficient  to  warm  a  room  efficiently. 

If  you  ask  how  much  energy  is  required  to  heat  a 
room'you  will  find  several  answers  offered  you  by  those 
who  try  to  believe  that  as  each  unit  of .  electricity  con- 
verted into  heat  gives  so  many  heat  units,  and.  as  there 
are  so  many  cubic  feet  of  contents  in  a  given  room,  it  is 
just  a  question  of  arithmetic. 

Well,  gentlemen,  there  are  many  units  of  heat  in  a 
certain 'weight  of  a  certain  coal,  and  so  many  heat  units 
in  a  cubic  foot  of  a  certain  gas  burned  in  a  certain 
way.  We  all  know,  except  the  gas  suppliers,  that  the 
bulk  of  those  heat  units  is  lost  so  far  as  the  occupants 
of  the  rooms  are  concerned.  So  we  have  to  be  careful 
n  dealing  with  heat  units  evolved  from  units  of  elec- 
tricity, although  we  do  not  directly  lose  any  of  them. 
Without  care  quite  a  large  proportion  of  the  heat  may, 
however,  rise  to  the  ceiling  too  rapidly  and  warm  the 
lower  part  of  the  room  and,  its  occupants  last. 

TELEPHONY. 


Being  solutions  to  the  Questions  set  by  the  City  and  Guilds 
oj  London  Institute  in  the  Final  Grade  Examination 
in  Telephony  held  on  May  $th,  1916. 

Compiled  by  "  First  Class  Honoursman." 


{Continued  from  page  50.) 

Q.  2.— Explain,  with  appropriate  diagrams,  a  system 
of  trunk-line  signalling,  including  the  cord  circuit 
signals,  suitable  for  use  at  a  large  trunk  exchange  and 
indicate  the  procedure  adopted  in  passing  and  receiving 
trunk  calls  from  and  to  subscribers  on  a  local  exchange. 

A.  A  system  of  trunk  line  signalling  suitable  for  large 
trunk  exchanges  is  represented  in  Figs.  1  and  2,  the 
former  showing  the  termination  of  a  trunk  line  circuit 
(concentration  arrangements  omitted  for  simplicity)  and 
the  latter  a  trunk  cord  circuit. 


causing  the  lamp  to  glow  without  interruption,  even 
during  the  periods  when  no  alternating  current  flows 
in  the  500-ohm  coil.    To  answer  the  call,  the  operator 
inserts  the  answering  plug  of  a  disengaged  cord  circuit, 
such  as  that  shown  in  Fig.  2.    The  2,000-ohm  relay 
(Fig.  1)  is  energised,  disconnecting  all  apparatus  in 
bridge  across  the  trunk  line  and  releasing  the  armature 
of  the  two-coil  relay  by  removing  the  earth  connection 
from  the  holding  coil.    When  at  the  conclusion  of  the 
conversation  the  answering  plug  is  withdrawn  from  the 
jack,  the  connection  of  the  12-volt  batteries  through 
the  200-ohm  retardation  coils  to  the  A  and  B  conductors 
gives  a  clearing  signal  to  the  distant  operator  by  sending 
direct  current  through  the  winding  of  the  clearing 
relay  in  the  distant  operator's  cord  circuit. 


Fig.  1. 

Referring  to  Fig.  1,  to  call  the  distant  exchange, 
the  operator  applies  an  intermittent  alternating  voltage 
of  about  16  periods  per  second  across  the  A  and  B 
conductors  of  the  line,  which  causes  an  intermittent 
alternating  current  to  flow  through  the  500-ohm  coil 
of  the  two-coil  relay  via  the  springs  of  the  2,000-ohm 
relay  and  the  4-microfarad  condenser.  The  two-coil 
relay  is  energised,  its  armature  connecting  the  line 
lamp  and  the  250-ohm  coil  across  the  22-volt  common 
battery.  The  direct  current  flowing  through  the  250- 
ohm  coil  holds  the  armature  in  its  attracted  position, 


Fig.  2. 


In  Fig.  2,  the  ringing  and  listening  keys  have  been 
omitted  for  the  sake  of  clearness.  ,  It  may  be  mentioned, 
however,  that  the  ringing  keys  for  the  answering  and 
calling  sides  respectively  occupy  positions  marked  (1) 
and  (4).  The  listening  keys  bridge  the  lines  at  (2)  and 
(3).  When  key  (2)  is  thrown  it  connects  the  operator's  ] 
telephone  for  listening  or  speaking  on  both  the  answering 
and  calling  sides  simultaneously;  when  key  (3)  is 
thrown  it  connects  for  listening  or  speaking  on  the 
calling  side  only ;  and  when  both  keys  (2)  and  (3)  are 
thrown  they  connect  for  listening  or  speaking  on  the 
answering  side  only. 

The  1,000-ohm  relay  is  energised  from  a  distant 
exchange  either  by  intermittent  alternating  current  or 
by  direct  current,  and  lamp  L  glows  without 
interruption  as  its  circuit  is  completed  by  the  action  of 
the  45-ohm  retaining  relay.  The  operator  noticing  the 
glow  will  attend  to  the  call  by  throwing  key  (2),  which 
automatically  disconnects  the  retaining  circuit  at 
spring  S. 

Lamp  L  (Fig.  2)  is  not  brought  into  use  unless  the 
cord  circuit  is  employed  to  connect  trunk  and  junction 
together.  In  this  case  the  83-ohm  relay  is  energised, 
opening  the  short-circuits  about  the  2-microfarad  con- 
densers and  connecting  the  junction  to  the  200-ohm 
relay  and  200-ohm  retardation  coil.  The  200-ohm 
relay  is  controlled  by  the  hook-switch  of  the  subscriber's 
telephone  at  the  distant  end  of  the  junction.  When 
the  conversation  is  finished  the  subscriber's  receiver 
is  replaced  in  the  hook-switch,  and  by  the  agency  of 
signalling  apparatus  in  the  junction  circuit  (not  shown) 
the  armature  of  the  200-ohm  relay  is  released,  dis- 
connecting the  40-ohm  shunt  and  causing  lamp  L  to 
glow. 

In  the  case  of  trunk  to  trunk  connections  the  83-ohm 
relay  is  not  energised  as  the  resistance  between  the 
bush  of  the  trunk  circuit  jack  and  earth  is  2,000  ohms, 
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this  resistance  being  too  high  to  allow  a  current  of 
strength  sufficient  to  operate  the  83-ohm  relay,  but 
the  current  strength  is  quite  sufficient  to  operate  the 
2,000-ohm  relay. 

The  procedure  adopted  in  passing  and  receiving  trunk 
calls  from  and  to  subscribers  is  as  follows  : — The  calling 
subscriber  raises  his  receiver  from  the  hook,  and  when 
the  operator  at  the  home  local  exchange  answers,  he 
merely  says  "  Trunk."  The  home  local  exchange 
operator  connects  the  subscriber's  line  via  a  record 
circuit  (not  shown  in  the  diagram)  to  a  record  operator 
at  the  home  trunk  exchange.  The  record  operator 
takes  particulars  on  a  record  ticket  of  the  number 
and  town  of  the  wanted  subscriber,  and  tells  the  calling 
subscriber  to  hang  up  his  receiver.  The  record  ticket 
is  conveyed  to  the  position  in  the  home  trunk  exchange 
where  the  circuits  from  the  distant  trunk  exchange 
terminate,  and  there  waits  its  turn. 

On  all  busy  trunk  circuits  during  the  day  the  operators 
pass  particulars  of  the  calls  over  special  circuits  known 
as  "  order  wires  "  (not  shown  in  diagram),  and  they  are 
always  listening  on  these  wires.  When  the  turn  arrives 
of  the  call  next  before  that  which  we  are  tracing,  the 
operator  at  the  home  trunk  exchange,  in  passing  par- 
ticulars of  that  call  over  the  order  wire,  adds  :  "My 
waiting  number   ,"  stating  the  number  and' ex- 
change of  the  required  subscriber.  While  the  former 
pair  of  subscribers  are  in  conversation,  the  distant 
trunk  exchange  operator  speaks  to  a  B  operator  at  the 
distant  local  exchange  over  an  order  wire  circuit  and 
the  B  operator  names  the  junction  to  be  used.  The 
distant  trunk  exchange  operator  makes  the  connection 
by  means  of  a  spare  pair  of  plugs  and  cords,  while  the 
B  operator  connects  to  and  rings  the  wanted  subscriber. 
The  distant  trunk  exchange  operator  then  asks  him 
to  hold  the  line  as  he  is  wanted  for  a  trunk  call.  The 
preceding  call  has  now  perhaps  terminated,  and  the 
distant  trunk  exchange  operator  inserts  the  answering 
plug  of  the  cord  circuit  into  the  trunk  line  jack.  In 
the  meantime  the  operator  at  the  home  trunk  exchange 
has  arranged  a  similar  connection  to  the  subscriber 
originating  the  call,  and  the  subscribers  are  now  through 

I  for  conversation.  The  operators  in  the  trunk  exchanges 
now  control  the  call. 

When  the  conversation  is  finished  both  trunk  opera- 
tors disconnect  from  the  junction  causing  the  B  position 

I  supervisory  lamp  to  glow  at  each  local  exchange.  The 
B  operators  then  restore  normal  conditions  by  dis- 
connecting from  the  subscribers'  lines. 

If  the  local  exchange  operator  .when  testing  the 
wanted  subscriber's  circuit  had  heard  a  special  "  tone  " 
in  her  receiver,  she  would 'kno^  that  the  subscriber 
was  already  engaged  on  a  trunk  call,  and  she  would 
not  disturb  the  connection.  If,  however,  the  wanted 
subscriber  had  been  engaged  with  a  local  subscriber 
the  operator  would  plug  into  circuit  and  inform  him 
that  he  was  wanted  for  a  trunk  call.  If  he  refused  to 
take  the  call,  the  originating  subscriber  would  be  so 
informed,  and  he  would  be  charged  with  the  call  just 
as  if  the  conversation  had  taken  place. 

(To  be  continued.) 


(Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and  Telephony 
Final  Exams.'1  1906-1915,  price  is.  8d.  post  free  from 
Electricity  Office.) 


Various  Items. 


Blackburn— Sergeant  James  Wright;  R.E.,  has 
been  awarded  the  Military  Medal  for  gallantry  in  the 
field.  Prior  to  enlistment  he  was  employed  at  the 
Blackburn  Electricity  Works,  where  he  had  worked 
14  years.    He  was  well-known  in  Blackburn. 

Bolton- — After  having  been  posted  as  missing  for 
nine  months  it  is  officially  assumed  that  Lance-Corporal 
Edward  Ince,  of  the  Loyal  North  Lancashires,  has 
been  killed.  Prior  to  enlistment  he  was  employed  as 
a  clerk  in  the  Bolton  Tramways  Office. 

Queenstown — It  is  understood  that  there  will  be 
a  considerable  extension  of  electric  lighting  in  con- 
nection with  Passage  Docks,  where  a  shipbuilding  yard 
is  to  be  established.  It  is  said  that  the  scheme  will 
also  include  the  Rushbrooke  Docks. 

Electrical  Goods  Wanted-— The  Powell  Duffryn 
Steam  Coal  Co.  are  asking  for  tenders  for  electrical 
goods  for  the  next  twelve  months  (from  April  1  next). 
Forms  can  be  obtained  from  the  Manager  of  Stores, 
Aberaman  Offices,  near  Aberdare. 

Kilrea  (Co.  Derry) — At  the  last  assembly  of  the 
Lighting  Committee  Mr.  W.  W.  Woods,  J. P.,  presiding, 
complimentary  references  were  made  to  the  lighting 
of  the  streets  by  electricity.  The  Chairman  said  that 
the  lighting  of  the  streets  was  of  great  benefit  to  the 
residents. 

Smoke  Abatement  Device-— A  Canadian  paper 
reports  the  invention  of  an  electrical  smoke  abatement 
apparatus,  whereby  the  particles  of  soot  are  charged 
with  electric  current  led  through  fine  wires  in  a  smoke 
stack  until  they  unite  and  become  heavy  enough  to 
fall  into  a  receptacle. 

Burnley- — Official  intimation  has  been  received 
that  Private  John  Johnson,  of  the  Essex  Regiment, 
formerly  employed  as  a  conductor  on  the  Burnley  tram- 
ways, is  reported  missing.  He  went  out  to  the  Dardan- 
elles, where  he  suffered  from  frost-b!te.  He  was  sent 
to  Egypt,  and  later  was  in  action  in  France. 

Wireless  at  Cardiff-— There  were  twelve  vacancies 
for  wireless  operators  for  youths  between  17  and  18 
years  of  age,  who  have  to  enlist  in  the  Royal  Engineers 
for  the  duration  of  the  war.  There  were  numerous 
applications,  and  those  who  were  fortunate  to  secure 
the  posts  were  chosen  owing  to  their  smartness  and 
intelligence. 

Ammanford.  — Mr. W.  Herbert,  of  the  Electric  Supply  ' 
Company,  has  written  to  the  U.D.  Council  stating  that 
owing  to  the  increased  cost  of  labour,  etc.,  it  had  "become 
necessary  to  increase  the  charge  of  electricity  to  private 
consumers.  He  asked  the  Council  to  consent  to  an  in- 
crease of  id.  per  unit.  After  much  discussion  it  was 
decided  that  the  clerk  write  Mr.  Herbert  urging  the 
necessity  for  stating  his  tenns  in  waiting. 

Buffalo. — A  despatch  says  that  he  diversion  of 
11,000  h  p,  from  the  Canadian  Power  Company,  Niagara 
Falls,  will  not  "affect  the  supply  of  power  and  light 
in  Buffalo,  but  some  say  that  the  stress  will  be  felt 
unless  something  is  done  by  the  interested  companies 
in  the  near  future.  It  is  pointed  out  that  if  one  company 
reconstructed  its  plant  it  could  get  an  additional 
100,000  hp.,  from  the  same  water. 

The  Electrification  of  Railways.  By  Gisoert  Kapp.  ia 
beautifully  illustrated  and  most  interesting.  Price  Is.  Dost  free  from 
Electricity  Office. 
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Book  Wanted.-A  reader  wants  a  copy  of  "  Manu- 
facture of  Rubber  Goods,"  by  Heil  and  Esch.  bee 
an  advertisement.  , 
Situation  Vacant-— An  electrical  engineer  is  wanted 
as  clerk  of  works  in  the  London  distnct.  For  par- 
ticulars see  Prepaid  page. 

Financial-— The  directors  of  the  Yorkshire  Electric 
Power  Co.,  Ltd.,  propose  to  pay  the  usual  6  per  cent, 
on  the  Preference  shares  and  3  per  cent,  on  the  Ordinary 
shares,  to  transfer  £12,000  to  the  reserve,  and 
carry  forward  £3,866.  The  undertaking  is  making 
steady  progress.  . 

Nelson— Mr.  F.  Cater,  junior  partner  m  the  firm 
of  Messrs.  Cater  and  Co.,  Electrical  Engineers,  of  Nelson 
has  been  admitted  to  the  Institution  of  Electrical 
Engineers.     He  has  been  serving  with  the  Forces  for 
the  past  two  years. 

Blackburn-— At  the  T.C.,  on  February  1,  there 
was  a  discussion  on  a  proposal  by  the  Committee  to 
increase  the  tram  fares,  and  alter  and  shorten  the  penny 
stages    The  proposal  for  increasing  the  fares  was 

agreed  to.  An  accident  occurred  at  the  Electricity 

Works  on  February  2,  an  employee,  named  Ernest 
Lathom  (34),  of  St,  Alban's  Road,  Darwen,  having  his 
left  arm  caught  in  a  pulley.  The  limb  was  fractured 
and  he  was  removed  to  the  Infirmary. 

Darwen-— The  Tramways  Committee  has  to  provide 
£1,240  a  year  for  current,  separation  allowances  and 
increased  wages  over  pre-war  expenditure,  and  in 
order  to  meet  these  liabilities  the  Committee  have 
decided  to  raise  the  fares. 

B.  E.  A.  M.  A. — Congratulations   to   the  British 
Electrical  and  Allied  Manufacturers  Association  upon 
its  activities   during   the  past  twelve  months.  The 
annual  report,  just  issued,  shows  that  in  spite  of  the 
.  war  the  Association  has  been  as  busy  as  ever  in  watching 
over  the  interests  of  the  trade.    Overseas  Committees 
have  been  exceptionally  active,  the  standardisation 
of  conditions  of  contract,  so  essential  to  the  success 
of  export  trade,  being  one  of  the  chief  tasks  under- 
taken in  Australia,  India  and  South  Africa.     As  an 
aid  to  export  trade  special  editions  of  the  Journal 
will  be  published  in  Russian,  Spanish  and  Portuguese, 
whilst  a  useful  set  of  British  Export  Standardisation 
Rules   for   Electrical   Machinery   and  Transformers 
has  been  compiled.    The  Trade  Committee  has  been 
conducting  a  vigorous  campaign,  whilst  the  Association 
was  also  strongly  represented  at  the  Board  of  Trade 
enquiry  into  the  position  of  the  electrical  trades  after 
the  war.    In  connection  with  standardisation,  much 
valuable  progress  has  been  made  during  the  year  in 
co-operation  with  the  Engineering  Standards  Committee, 
and  includes  such  subjects  as  Motor  Starters,  Trans- 
formers for  Meters  and  Instruments,  Graphical  Symbols, 
Switchgear  Symbols,  Marine  Generating  SeK  Ammeters 
and  Voltmeters,  Electricity  Meters,  Accessories,  and 
Wiring  Rules.   Under  the  Excess  Profits  ruling  it  was 
proved  to  the  satisfaction  of  the  Referees  that  the 
electrical  industry  had  become  a  National  "  Key " 
industry,  and,  as  a  result  of  the  Council's  efforts,  the 
standard  percentage  was  raised  by  1  per  cent.  Various 
other  useful  achievements  appear  in  the  report,  and  it 
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is  indicative,  of  the  success  and  growth  of  the  Asso- 
ciation that  it  has  been  found  necessary  to  somewhat 
extend  the  present  headquarters. 

Accrington  — At  the  T.C.  on  the .  5th  inst.,  Aid... 
Higham  remarked  that  now  they  had  some  spare 
plant  at  the  Electricity  Works  the  engineer  was  taking 
every  opportunity  of  putting  it  into  as  good  condition 
as  possible,  and  in  this  connection  he  explained  the 
steps  that  were  being  taken  with  regard  to  the  boring 
and  lining  of  three  cylinders  at  the  cost  of  £100  each, 
and  the  supply  of  one  new  spare  top  cylinder  at  £240. 
The  new  plant,  he  proceeded,  was  working  most  satis- 
factorily.  They  had  started  up  without  the  slightest 
hitch,  and  he  believed  at  a  very  early  date  they  would 
see  a  distinct  advantage  accruing  in  many  ways  from 
having  installed  it. 

The  Society  of  Engineers  — At   the  meeting 
of  the  Society  on  the  5th  inst.  Mr.  Henry  C.  Adams, 
M.Inst.C.E.,   M.I.Mech.E.,   F.R.San. I.,   delivered  his 
presidential  address,  in  which  he  pointed  out  the  desir- 
ability of  some  federation  of  engineering  bodies,  and 
the  disadvantages  to  the  profession  and  the  public  of 
the  present  multiplication  of  specialist  societies  having 
in  many  cases  almost  identical  objects  and  interests. 
He  then  outlined  a  scheme  for  such  a  federation  with 
a  general  engineering  council  for  its  head  and  repre- 
senting  all  sections  of  the  engineering  profession, 
the  specialist  societies  being  co-ordinated  and  forming 
in  effect  branches  of  the  main  body.  This  general  council 
would  wield  enormous  power  both  in  moulding  public 
opinion  and  in  upholding  the  status  and  interests 
of  the  profession  as  a  whole.  He  dealt  with  the  classifica- 
tion and  training  of  engineers  and  the  great  need  for 
the  more  general  recognition  of  science  in  all  branches 
of  education,  and  called  attention  to  the  important 
memorandum  on  the  neglect  of  science  signed  by 
many  eminent  men  which  was  published  in  the  Times 
of  February  2,  1916,  and  the  subsequent  meeting.where 
resolutions  were  passed  recommending  the  Govern- 
ment to  assign  capital  importance  to  the  natural  sciences 
in  the  competitive  examinations  for  the  Home  and 
Indian  Civil  Service  and  for  admission  to  Sandhurst. 
In  conclusion,  he  suggested  that  the  time  is  opportune 
for  the  reform  of  our  present  system  of  Weights  and 
Measures  and  the  adoption  of  the  Metric  System. 
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Though  largely  replaced  by  automatic  circuit-breakers 
in  many  applications,  fuses  have  still  a  very  wide  field  of 
utility,  and,  owing  to  their  inherent  simplicity,  cheapness 
and  compactness,  and  to  the  improvements  which  are 
being  constantly  effected  in  their  construction,  they  are 
certain  to  be  used  in  ever  increasing  numbers,  despite  all 
progress  in  construction  and  application  of  automatic 
switchgear.  Lead  as  a  fuse  metal  is  mow  discredited  ; 
when  it  is  used  for  this  purpose  its  softness  gives  rise  to 
inaccurate  working  and  untimely  failure,  whilst  the  low 
conductivity  of  the  metal  makes  it  necessary  to  use  a 
heavy  cross  section  so  that  a  large  volume  of  molten  metal 
is  flung  about  when  the  fuse  blows  and  the  risk  is  corre- 
spondingly great.  Silver  is  now  used  extensively  as  a  fuse 
material.  It  is  strong  and  durable  enough  to  preserve  its 
form  and  'rating  indefinitely  and,  owing  to  the  high  con- 
ductivity of  the  metal,  only  a  small  cross  section  need  be 
employed,  and  there  is  little  danger  from  molten  material. 
Up  to  5  amperes,  the  size  of  silver  fuse  wire  required  is  so 
small  that  its  mechanical  strength  is  dangerously  low,  and 
it  is  therefore  better  to  use  copper,  rheotan  or  nickelin 
for  such  fuses. 

A  formula  given  by  G.  Roth  in  the  Bulletin  of  the  Swiss 
Electrotechnical  Union,  for  the  fusing  current  of  silver  wires 
on  a  two-minutes  rating  is: — 

I  =  / 230od2  34  +(6o,ooodVl1-35)  : 
where  I  =  fusing  current  in  amperes,  d=  diameter  of  wire 
n  millimetres  (25.4  mm.=  1  in.),  and  1'  =  free  length  of 
the  silver  wire  in  centimetres.    It  is  simpler  and  more 
economical  of  material  to  use  several  fuse  wires  in  parallel 

1  to  carry  a  certain  current,  rather  than  manufacture  a 
-ingle  fuse  wire  or  strip  of  equivalent  cross  section.  Fre- 
lucntly  a  fuse  is  enclosed  in  a  heat  insulating  tube,  in 
ivnich.  case  the  fusing  current  is  reduced  to  92  per  cent. 

|rf  the  "  open  "  -fusing  current  in  the  case. of  a  single  wire  ; 
U  per  cent,  in  the  case  of  two  wires  in  parallel ;  and  78 
3er  cent,  in  the  case  of  three  wires. 

As  at  present  used,  fuses  may  be  broadly  classified  under 
:he  following  headings  :  Open  strip  fuses  ;  semi-enclosed 
,'rip  fuses  ;  tubular  fuses  ;  oil  fuses  ;  horn  fuses  ;  and 
niscellaneous  types.  Open  strip  fuses  are  suitable  only  for 
pressures  up  to,  say,  250  volts,  and  for  installations  where 
t  competent  person  is  always  available  to  ensure  isolation 
if  the  terminals  before  replacing  a  fuse.-  In  their  smaller 
izss,  open  fuses  are  soldered  to  brass  lugs,  but  heavier 
izes  are  generally  riveted  to  the  connecting  plates.  Open 


fuses  should  be  mounted  on  the  back  of  switchboards  or 
other  apparatus,  and  should  be  covered  in  by  a  casing  of 
fireproof  insulating  material  in  order  to  guard  against 
flying  molten  metal  and  the'  risk  of  flash-over  to  neigh- 
bouring metal  parts. 

The  semi-enclosed  grip  fuse  is  the  oldest  form  of  switch- 
fuse  which  can  be  used  as  a  convenient  isolating  switch 
in  circuits  of  secondary  magnitude,,  and  consists  of  a  por- 
celain fuse-carrier  formed  in  front  to  the  shape  of  a  handle. 
So  long  as  the  metal  and  porcelain  parts  are  suitably  de- 
signed the  fuse  can  be  handled  safely  by  any  person.  A 
spare  bridge  piece  and  handle  may  advantageously  be  kept 
at  hand,  ready  wired,  in  the  event  of  a  fuse  blowing. 
Tubular  fuses  may  be  of  normal  construction  for  use  in 
interrupting  up  to  600  kws.  up  to  750  volts.,  or  of  special 
construction  for  use  in  high-tension  circuits.  In  the  con- 
struction of  the  former  class,  the  principal  thing  is  to  see 
that  contact  springs  and  contacts  are  liberally  proportionate; 
otherwise  there  is  risk  of  these  parts  augmenting  heating 
of  the  fuse  instead  of  contributing  to  keep  it  cool.  For 
currents  exceeding  350  amperes  or  so,  it  is  advisable  to 
use  subdivided  (interleaving)  contacts  with  a  clamping 
bolt,  despite  the  fact  that  the  latter  appreciably  impedes 
replacement  of  the  fuse  and  necessitates  the  use  of  a  special 
insulated  tool.  If  overheated,  spring  contacts  soon  de- 
teriorate and  the  deterioration  is  cumulative.  So.  long  as 
the  contacts  are  designed  liberally  a  grip-carrier  can  be 
used  conveniently  as  a  heavy  current  isolating  switch  by 
shaping  extensions  of  the  lower  terminal  blocks  to  act  as 
pivot  and  bearing,  and  by  fitting  carbon  arcing  tips  or 
rollers  to  the  upper  terminal  block  of  the  fuse  carrier. 

The  Oerlikon  shunted  fuse  has  an  ordinary  open  fuse 
strip  in  parallel,  with  which  is  a  tubular  fuse  of  considerably 
smaller  section.  In  the  event  of  overload  the  main  zinc- 
plate  fuse  blows  first  and  is  followed  immediately  by  the 
auxiliary  fuse  which  acts  as  a  switching  resistance  throttling 
the  short  circuit  current,  and  which  also  provides  for  break- 
ing the  arc  in  a  fireproof  tube  packed  with  talc.  It  will  be 
seen  that  this  arrangement  combines  the  advantage  of 
having  the  main  fuse  "open"  and  easily  accessible  .  to 
ventilation  with  that  of  throttled  rupture  of  the  load  bv 
a  fine,  enclosed  fuse.  An  alternative  method  of  cooling  is 
to  use  a  band  of  fuse  wires  woven  into  asbestos  fabric  in 
zig-zag  manner  ;  the  complete  fuse  band  being  enclosed 
by  a  large  porcelain  tube. 

High  tension  fuses  naturally  make  more  demand  on  the 
designer  and  manufacturer.  For  a  given  amount  of  power 
interrupted,  the  length  of  arc  increases  with  the  working 
voltage,  and  it  is  correspondingly  more  important  to 
remove  or  otherwise  render  harmless  the  metallic  vapour 
formed  by  a  melting  fuse.  A  drop-indicator  or  other 
device  showing  which  of  a  number  of  fuses  has  failed  is 
a  great  practical  convenience.  Horn-shaped  blades  may 
be  fitted  to  the  upper  terminal  of  the  fuse-handle  and 
base  block,  these  blades  overlapping  when  the  fuse-carrier 
is  pressed  home,  but  forming  a  horn  gap  breaking  the  arc. 
which  is  liable  to  occur  even  when  disconnecting  an  un- 
loaded line.  To  aid  in  extinguishing  the  arc  and  cooling 
the  hot  gases  which  accompany  the  operation  of  a  fuse, 
bell-mouthed  "  blast  tubes  "  (shaped  like  the  ventilating 
cowls  of  a  ship)  may  be  fitted  top  and  bottom  to  the  fuse 
tube.  An  alternative  arrangement  is  to  fit  perforated 
*  plates  of  metal  in  the  opening  of  the  fuse  tube,  thus  en- 
suring sub-division  and  cooling  of  escaping  gases. 

The  power  which  can  be  interrupted  by  a  low  or  high- 
tension  fuse  in  air  is  limited  to  about  300  kws.,  but  by 
arranging  for  oil  immersion  the  limiting  power  can  be 
made  about  ten  times  as  great.  It  is  very  important  to 
note,  however,  that  the  fuse  should  not  be  submerged 
during  normal  service,  for  then  the  oil  would  rapidly  de- 
compose under  the  heat  to  which  it  was  exposed  and,  in 
the  event  of  the  fuse  blowing,  there  would  be  serious  risk 
of  igniting  the  hot  oil  or  at  least  of  blowing  this  with  ex- 
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plosive  violence  over  its  surroundings.'  The  important 
point  is  to  submerge  one  fuse  terminal  as  soon  as  possible 
alter  the  fuse  blows. 

This  may  be  accomplished  automatically  by  suspending 
the  fuse  just  above  the  surface  of  oil  in  a  suitable  container, 
the  lower  fuse  terminal  being  pulled  downwards  by  a  spring 
attached  to  the  bottom  of  the  oil  vessel.  When  the  fuse  . 
blows  the  distance  between  its  terminals  is  automatically 
and  rapidly  increased,  and  the  lower  terminal  is  plunged 
into  cool  oil  so  that  the  arc  is  interrupted  almost  instan- 
taneously. A  "helmet"  of  insulating  material  arrests 
chance  splashes  of  oil,  but  the  actual  blowing  of  the  fuse 
and  the  accompanying  heat  and  rush  of  gases  occur  m 
air  •  in  certain  early  oil  fuses  where  it  occurred  m  the 
body  of  the  oil  it  was  accompanied  by  spectacular  but 
very  unpleasant  effects  ! 

Amongst  miscellaneous  fuses,  those  which  have  been 
designed  for  outdoor  use  in  aerial  networks  supplying 
small  consumers  deserve  passing  notice.  The  circum- 
stances of  such  cases  do  not  justify  the  capital  cost  of 
switch-houses,  but  satisfactory  service  is  rendered  by 
outdoor  isolating  switches  and  a  -  length  of  fuse  wire  con- 
nected in  series  with  the  line  and  placed  below  a  pair  of 
adjustable  horns  which: pick  up  and  interrupt  the  arc  caused 
by  the  fuse  blowing.  There  are  various  means  by  which 
the  necessity  for  an  independent  isolating  switch  may  be 
averted.  Up  to  10  kva.  or  so  an  aerial  switch-fuse  can 
be  used  which  is  very  similar  to  an  ordinary  switch  fuse. 
The  line  to  be  protected  is  interrupted  at  the  fuse  station 
and  tied  off  to  two  insulators.  An  insulated  control  rod 
operates  a  framework  which  carries  at  the  outer  ends 
sprin<*  clips  gripping  on  to  the  two  sides  of  the  line,  and 
at  the  inner  (contiguous)  ends  two  fuse  terminals  and 
arcing  horns.  In  other  cases  it  is  arranged  so  that  a  frame- 
work carrying  the  fuses  can  be  swung  clear  of  the  line 
(about  pivots  on  the  supporting  tower)  for  renewal  purposes. 

In  conclusion,  mention  may  be  made  of  the  use  of  mag- 
netic blow-out  coils  on  heavy  current  D.C.  fuses.  One  or 
more  coils  are  arranged  with  breaker-horns  parallel  to  the 
fuse  strip.  At  the  moment  when  the  fuse  blows,  the 
blow-out  coil  receives  the  full  line  current  (which  is  imme- 
diately throttled  by  the  ohmic  resistance  of  the  coil)  and 
there  is  developed  a  powerful  magnetic  field  which  ex- 
tinguishes the  arc  instantaneously. 


THE  COST  OF  ILLUMINATION  A  CENTURY  AGO 

One  hundred  years  ago  the  sperm  whale  furnished 
'  nearly  all  of  the  illuminating  oil  used  in  the  average 
household.  Hundreds  of  whaling  vessels  left  the  At- 
lantic coast  and  returned  laden  with  cargoes  of  sperm 
oil  that  piled  up  vast  fortunes  for  their  owners.  But, 
contrary  to  the  popular  idea,  the  cost  of  illuminating 
the  home  in  those  days  with  the  dim  glimmer  of  a 
smelly  sperm  oil  lamp  or  tallow  candles  was  twenty-five 
times  as  costly  as  the  electric  lamp,  to-day,  while  the 
brilliancy  of  illumination  found  in  any  modern  town 
or  hamlet  was  impossible  at  any  price. 

Kerosene  in  its  refined  and  commercial  form  first 
.came  into  use  about  the  middle  of  the  last  century. 
The  primitive  candle  and  sperm  oil  lamp,  with  its 
smoky  flame  gave  way  to  the  new  petroleum  product. 
The  kerosene  flame  was  cleaner  and  brighter  than  that 
of  the  sperm  oil  and  less  distasteful  to  the  nostrils  111 
its  raw  state.  The  use  of  kerosene  grew  steadily,  and 
it  sold  readily  at  3s.  4d.  a  gallon,  a  price  which  puts 
to  shame  even  the  highest  prices  charged  for  gasoline 
to-day. 

The  cost  of  1,000  candle-hours  of  light  a  century  ago 


was  about  ios.,  when  the  candle  and  sperm  oil  lamp 
were  the  only  available  illuminants.  The  coming  of 
kerosene  cut  the  cost  to  8s.,  and  along  toward  the  latter 
half  of  the  nineteenth  century  the  same  amount  could 
be  purchased  for  a  dollar.  Competition  between  kero- 
sene and  gas  further  reduced  the  cost  until  in  the  last 
quarter  of  a  century  a  thousand  candle-hours  cost  less 
than  20s.  With  the  present  efficiency  of  ,the  Mazda 
lamp  the  cost  of  the  same  unit  is  about  5d.,  or  one 
twenty-fifth  of  the  original  cost  a  century  ago. 

How  this  reduction  in  the  cost  of  a  household  necessity 
has  been  turned  to  improve  conditions  of  living  is 
shown  in  the  tendencies  of  the  times,  a  tendency  to  use 
more  light  in  the  home,  the  office  and  the  factory.  It 
is  estimated  that  the  average  household  to-day  receives 
18  times  as  much  light  as  the  homes  of  a  century  ago. 
No  other  single  necessity  of  the  household  has  been 
so  cheapened  and  at  the  same  time  improved  as  electric 
light.  At  the  same  time  that  the  modern  householder 
is  to-day  living  in  a  better  lighted  home  than  Egyptian 
kings  of  a  century  ago,  he  is  also  profiting  from  the  fact 
that  the  cost  of  electric  lighting  per  family  has  been 
lowered  about  one-third. 

What  the  electric  light  has  done  for  the  home  is 
reflected  in  the  change  in  the  cost  of  street  lighting 
during  a  similar  period  of  time.    One  hundred  years 
ago  the  City  of  Philadelphia  paid  £4,000  a  year,  about 
is.  5d.  per  capita.    The  approximate  cost  per  1,000 
candle-hours  was  2s.  5d.    But  again  this  was  at  a  time 
when  the  sperm  oil  street  lamp  was  the  only  type 
available  and  the-  "  street  illumination  "  of  a  hundred 
years  ago  is  not  comparable  with  even  the1  gas-hghted 
streets  of  a  few  years  ago.    With  the  growth  of  the 
city  electric  arc  lamps  appeared,  and  it  was  not  long 
after  this  that  Edison  began  experimenting  with  bamboo, 
and  paper  fibre  as  a  filament  for  his  first  incandescent 
lamp.    The  modern  Mazda  lamp,  a  more  highly  per- 
fected type  of  Edison  lamp,  is  now  rapidly  superseding 
the  older  system  of  arc  lighting.    Philadelphia,  wit 
the  modern  system  of  lighting  its  streets  to-day,  pay 
nearly  two  and  one-half  million  dollars  annually  for 
electricity,  or.  about  5s.  6d.  per  capita.    The  cost  per 
1,000  candle-hours,  however,  .has  dropped  ifd.,  whil 
the  population  of  the  city  has  increased  to  thirty  time 
its  size  of  a  century  ago,  and  the  amount  of  stree 
lighting  has  increased  2,000  times. 

In  view  of  the  cheapness  of  electricity  for  hghtm 
the  home  and  the  present  highly-efficient  Mazda  lamp 
it  is  believed  that  ,  further  lowering  of  electric  rates  an 
improvement  of  lamps  will  go  on  slowly.    It  may  be- 
prophesied  that  in  the  future  changes  in  electric  lighting 
in  the  home  will  involve  improvement  on  the  methods 
of  using  the  light  rather  than  lowering  its  price. 


Preston-— Both  the  permanent  way  men  and  the 

females  employed  as  conductors  on  the  Corporation 
Tramways  have  applied  for  the  war  bonus  of  6s.  6d. 
per  week  recently  awarded  to  certain  tramway  employees 
by  the  Committee  on  Production,  but  the  Tramways 
Committee  state  that  they  are  not  able  to  see  their 
way  to  depart  from  the  terms  of  that  award,  which  made 
no  change  in  the  wages  or  war  bonus  at  present  being 
paid  to  female  employees,  and  both  applications  are 
declined.  The  tramway  inspectors,  however,  receive 
the  bonus 
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Why  Restricted  Output  seems  to  Pay. 

So  long  as  only  one  trade  or  a  few  trades  practise 
restriction  of  output,  and  so  long  as  that  trade  or  those 
trades  are  concerned  with  work  which  must  be  done 
in  this  country  (e.g.,  brick-laying),  the  workers  are  able 
to  enforce  their  terms  and,  on  the  other  hand,  the 
burden  is  not  .  very  noticeable  to  the  rest  of  the  com- 
munity. The  case  is  similar  to  that  of  a  man  who 
would  be  made  a  millionaire  by  the  contribution  of  a 
penny  from  every  man,  woman  and  child  in  the  country. 
Such  a  subscription  for  one  man — like  the  effect  of 
restricted  output  in  one  trade — is  not  a  noticeable 
burden,  nevertheless  it  is  a  burden,  as  may  be"  seen 
by  studying  its  total  effect  and  by  considering  what 
would  happen  if  a  collection  were  made  for  a  number 
of  men,  or  restriction  of  output  were  practised  by  a 
number  of  trades.  In  the  latter  event  there  would  be 
a  very  obvious  shortage  in  total  production,  and  the 
cost  of  living  would  go  up  .more  than  wages.  Before 
the  war  the  complaint  was  frequently  heard  that 
although  masters  had  been  forced  to  give  a  "  fair 
living  wage"  (a  delightfully  vague  term)  the  cost  of 
living  had  increased  so  that  the  final  result  was  little 
if  any  better  than  before.  Such  a  course  of  events 
is  excellent  evidence  to  the  fact  that  the  wage-increase 
obtained  by  coercion  could  not  be  afforded  by  the 
industry  concerned.  A  balance  is  obtained,  sp  far 
as  the  great  mass  of  workers  is  concerned,  by  a  rise 
in  the  cost  of  living,  but  there  are  many  workers  with 
fixed  wage  or  salary,  and  such  unfortunates  have  to 
bear  the  increased  cost  of  living  without  a  corresponding 
increase  in  their  wages  or  any  organisation  for  securing 
such  an  increase.  Thus  the  whole  problem  resolves 
to  this — that  wholesale  restriction  of  output  inevitably 
impoverishes  the  entire  nation  and  every  member  of 
the  community,  whilst  incomplete  adoption  of  this 
pernicious  policy  penalises  just  those  helpless,  ill-paid 
workers  who  are  least  able  to  stand  the  strain  arid  who 
most  deserve  assistance.  "  Sweated  "  workers  as  a  class 
have  little  for  which  to  thank  their  more  fortunate 
fellow -workers. 

The  rank  and  file  of  workers  do  not  seem  to  realise 
that  in  drawing  a  given  wage  for  a  restricted  output 
they  are  doing  their  fellows  an  injustice.  Perhaps 
it  comes  home  to  them  ultimately — at  fourth  or  fifth 
hand — when  other  trades  adopt  the  same  policy  and 
the* first  set  of  workers  have"  to  pay  more  for  goods 
made  by  the  second  set  of  trades.  It  may  be  some  time 
before  increased  cost  of  production  (due  to  restricted 
output)  becomes  visible  in  increased  selling  prices  ; 
and  the  "  reserves  "  of  companies  and  the  temporary 
reduction  of  dividends  may  act  as  a  cushion  between 
cause  and  effect.  Sooner  or  later,  however,  the  funda- 
mental economic  fact  asserts  itself  that  a  community 
cannot  consume  what  it  does  not  produce. 

*  On  December  11.  1916,  Mr.  F.  W.  Lanchester  delivered  his 
Presidential  Address  to  the  Junior  Institution  of  Engineers  on  this 
subject ;  the  Address  is  of  exceptional  interest,  but  is  so  lengthy 
■that  we  are  able  to  publish  only  an  abstract. 
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The  Capitalist. 
It  is  the  mighty  strength  of  the  much-abused  system 
of  capitalism  that  the  self-interest  of  the  individual 
,  is  commandeered  to  supply  the  needs  of  the  State — 
1'  the  inducement  being  frequently  no  more  than  3  or  4  per- 
cent, on  the  invested  capital.  The  value  to  the  State 
of  this  invested  capital  as  represented  by  the  increased 
powers  of  production  of  labour  far  exceeds  the  dividend 
drawn  by  the  man  who  has  found  the  money.  The 
capitalist  is  neither  a  species  apart  nor  a  vampire  living 
on  the  people.  Any  skilled  worker  who  is  spared  ex- 
ceptional misfortunes  can,  before  he  attains  middle 
age,  become  a  capitalist  to  the  full  extent  to  which  he 
emplovs  capital,  i.e.,  he  may  easily  accumulate  £200 
or  £300.  If  every  skilled  worker  were  to  do  this,  in 
one'°  generation  we  should  no  longer  hear  talk  of  the 
capitalist  as  a  class,  and  in  two  generations  he  would 
virtually  own  the  assets  of  the  country.  Our  capital 
is  not  entirely  or  even  mainly  in  the  hands  of  a  class 
of  non-workers.  The  man  who  saves  is  a 'benefactor 
to  the  State,  and  in  most  cases  the  investor  is  as  hard 
a  worker  as  those  artisans  who  arrogate  to  themselves 
the  title  "  apostle  of  labour." 

It  is  a  common  fallacy — almost  a  tenet — of  the  labour 
agitation  that  the  employer  or  manager  who  "  makes 
money  "  does  so  at  the  expense  of  the  wage-earner. 
This  may  be  true  in  the  case  of  a  company  promoter 
or  stock  exchange  gambler,  but  it  certainly  is  not  true 
in  the  case  of  the  man  who  controls  and  directs  the 
application  of  labour  and  plant  in  an  industrial  estab- 
lishment, who  places  both  to  best  advantage  and 
foresees  the  course  of  a  season's  trade.  The  skill  or 
industry  of  the  manual  worker  is  by  no  means  the 
whole  factor.  A  potential  profit  may  very  easily  become 
a  loss,  due  to  bad  management,  and  if  losses  due  to 
inefficient  management  were  actually  deducted  from  the 
worker's  wage,  he  would  find  it  entirely  to  his  interests 
to  obtain  (if  necessary  at  much  higher  prices  than  now 
current)  the  best  brains  in  the  country  to  ensure  that 
his  labour  was  applied  to  best  advantage.  Conversely 
the  man  who  does  so  direct  labour  undoubtedly  earns 
the  money  he  makes  and  does  not  simply  receive. 
The  gifts  and  capacity  to  make  every  hour  of  labour 
tell  to  best  advantage  are  less  widely  distributed  than 
ability  to  perform  the  labour  in  question.  Properly 
directed  labour  returns  more  profit  than  labour  un- 
guided  or  improperly  guided,  and  the  difference  fairly 
belongs  to  the  successful  director  though,  as  a  matter 
of  fact,  he  rarely  receives  more  than  a  small  fraction 
of  the  benefit  he  confers. 

The  Shackles  of  Restricted  Output. 
It  is  the  author's  personal  belief  that  some  modifica- 
tion of  pre-war  legislation  will  be  necessary  to  deal 
with  the  complex  labour  problem  of  the  immediate 
future.  Obviously  no  legislation  tending  to  limit 
the  power  or  the  adverse  influence  of  trade  unionism 
is  possible  without  the  mandate  of  the  electorate. 
Before  the  war  a  minority  undoubtedly  benefited  at 
the  expense  of  the  State.  If  logic  prevails  in  future, 
the  majority  will  undoubtedly  "  pull  itself  together  " 
and  free  the  wage-earner  from  the  shackles  of  restricted 
output.  For  the  sake  of  the  country,  for  the  sake  of  the 
wage-earner  himself,  and  for  the  healthy  development 
of  trade   organisation,    legislative   intervention  must 
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come  sooner  or  later.  Whilst  public  opinion  on  this 
matter  is  ripening,  there  is  considerable  ,hope  that  the  1 
worker  himself  will  take  a  broader  view  of  his  own 
true  interests,  of  the  nation's  needs,  and  of  his  obliga- 
tions to  the  State.  This  hope  is  certainly  supported 
by  the  way"  that  workers,  on  the  whole,  have  risen 
to  the  occasion  in  the  matter  of  munitions  output. 
It  is  difficult  to  undo  a  mistaken  and  evil  state  of  affairs 
which  ought  never  to  have  come  about,  but  the  difficulty 
must  be  overcome  or  the  whole  nation  will  suffer. 

Employers  have  tried  innumerable  ways  of  stimu- 
lating production  by  piecework  and  bonus  systems, 
etc.,  but  in  some  cases  if  seems  almost  as  though  there 
were  a  secret  organisation  within  a  works  to  fix  its 
own  times  and  prices  on  everything.  This,  of  course, 
frustrates  the  wnole  purpose  ot  the  piecework  system. 
There  are  other  difficulties  in  the  administration  of 
the  latter.  It  is  both  unjust  and  foolish  to  "  cut  " 
a  piecework  rate  simply  because  workers  earn  more 
than  a  customary  wage  but,  on  the  other  hand,  it  is 
often  impossible  to  fix  a  fair  rate  on  a  new  line  of  work 
without  some  re-adjustment — indeed,  if  the  rate  proves 
to  be  abnormally  high  it  would  be  unfair  to  other  piece- 
workers to  keep  it  in  force.  Over  and  above  these 
difficulties  there  is  the  risk  of  abuse  associated  with 
putting  into  the  hands  of  foremen  or  chargemen  what 
amounts  to  a  valuable  patronage. 

Profit-Sharing. 
Time  and  again  profit-sharing  has  been  urged  as 
the  solution  to  all  the  problems  of  labour,  but  surely 
it  is  not  so.    If  we  have  a  share  in  profits  in  addition 
to  a  certain  minimum  wage  then  men  on  precisely 
similar  work  in  two  factories — one  making  a  profit 
and  the  other  not — would   receive    different  wages. 
At  the  other  extreme,  if  we  try  to  give  a  share  in  profit 
in  addition  to  present  wages  we  disturb  the  economic 
balance,  and  the  average  would  necessarily  come  down 
after  a  short  time.    The  fact  of  the 'matter  is  that  there 
is  a  certain  "  wage-equivalent  "  of  labour,  and  if  we 
attempt  to  make  up  part  of  this  equivalent  (much  less 
augment  it)  by  profit-sharing  we  introduce  an  element 
of  uncertainty  or  gambling   into  the  worker's  wage 
which  the  worker  cannot  afford,  though  business  men 
and  investors  as  a  class  have  necessarily  to  take  these 
risks.    It  is  far  better  that  the  working  man  should 
know  what  his  weekly  payment  will  be  or,  if  it  is  to 
be  variable,  that  it  should  be  under  his  personal  control 
so  that  individual  effort  gives  individual  recompense. 

Long  as  these  notes  may  be  (and  they  represent 
only  the  salient  points  of  Mr.  Lanchester's  address) 
they  deal  only  with  the  bare  outlines  of  a  very  important 
subject.  The  industrial  engineer  of  the  future  will  have 
his  share  of  technical  problems  and  difficulties  to  face 
and,  in  addition,  he  ought  to  take  every  opportunity 
of  educating  those  who  work  with  him  and  under  him 
in  the  broad  economic  questions  and  principles  which 
it  is  impossible  to  overrule  (whatever  the  agitators 
may  say  !)  and  in  opposing  which  the  worker  injures 
his  own  interests,  his  fellow-workers  (not  always  those 
in  his  own  trade),  the  nation  and  the  State. 

It  is  for  those  who  have  the  best  interests  of  our 
engineering  industries  at  heart  to  see  that  we  do  not 
return  to  our  old  state  of  lethargy.  Public  attention 
which  events  have  focussed  on  the  vital  question  of 
efficient  production  must  not  be  relaxed  until  those 


abuses  have  been  removed  which,  in  the  past,  hav 
cankered  the  heart  of  our  industrial  life.  This  is  no 
mere  rhetoric  but  a  truth  on  the  realisation  of  whic 
we  must  stand  or  fall. 


NEW  B.T.-H.  SHOW-CARDS. 


The  annexed  illustrations  speak  for  themselves.  The 
are  small!  reproductions  of  the  handsome  neAV  show 


British  Made  ft*  Rugby,  England 


cards  which  are  now  being  distributed  throughout  th 
trade  in  this  country.   As  "  sales  getters  "  they  are  go 
lines,  and  contractors,  factors,  etc.,  can  have  copie 


sent  to  them  free  of  charge  on  making  a  proper  business 
application  to  the  B.T.-H.  Company  at  77,  Upper 
Thames  Street,  London,  E.C. 

The  Electrification  op  Railways.  By  Gteoert  Kapp.  Is 
beautifully  illustrated  and  most  interesting.  Price  Is.  oost  free  from 
Electbictty  Office. 
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SIEMENS  MOTORS 


& 


r  ■ .  - 


—   for  — 
All  Outputs, 
Speeds  and 
V  o 1 1  age  8  . 


Fop  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C. 


TELIIMMS:  IIEMOTON.  GENT.  LONDON. 


TELEPHONE :  CITY  6S60. 


JOHNSON   &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,  H.T.  &  L.T.  A.C.  CONTROL— ALSO  A.C.  &  D.C.  L.T. 

AND 

TRANSFORMERS 

STANDARDISED  UP  TO  1,500  K.V.A.  25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION. 

SUPPLIERS   TO  THE 
ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 


iXJl  AND  Phillips  £ 

Charlton.  London.S.E. 


Telegrams : 
Juno."  Charlton-Kent: 


ESTABLISHED  1875. 


Telephone : 
Greenwich  400  (6  line 
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Score  19/11  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Ar,  1  ou red  Cable  13,000  yards- 
supplied  to  the  L.  &  Y.  Railway  for 
the   Manchester-Bury  Electrification. 


VT'OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

npHERE  is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "Trust  one  who  has 
had  experience.''  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD., 

Blomfield   Street,  LONDON,  E.C. 


POPE'S     44  ELASTA  " 

LAMPS  give  a  brilliant  light 
with  the  minim  umcurrent 
consumption. 

They  are  especially  suit- 
able for  street  lighting. 
Corporation  engineers  should 
send  for  our  special  list  of 
terms  before  placing  the 
year's  contract. 

These  lamps  are  made  with 
a  specially  strong  filament 
giving  long  service  and  re- 
taining their  initialbrilliance. 


POPE'S  "ELASTA" 
LAMPS  are  in  great  de- 
mand. They  are  equally 
popular  for  Theatre,  Hotel, 
Train,  Works,  or  Home. 

The  exceptional  care  taken 
in  every  process  in  their 
manufacture  is  the  reason 
for  their  proved  reliability. 

BRILLIANT  81 
ECONOMICAL. 


"Some  think  I  am  dangerously  brilliant." 

POPE 

ELASTA 

WIRE  LAMPS 

Write  for  terms  ami  booklet,  No.  13,  to  Pope  s  Electric  Lamp  Co.,  Ltd.,  Hythe  Road,  Wdlesden,  N.W. 


February 
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TO    OUR  READERS. 

ELECTRicur  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  dav.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing- 
oaee  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
«f  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 6s.  a  year,  3s.  3d.  half-vear,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

remittances  payable  to  the  Publishers.  S.  Rextell  and  Co.,  Ltd., 
Jb-39,  Maiden  Lane,  London,  W.C.    Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address 
No  postage  need  be  paid. 

PATRIOTISM. 

(1 )  — Invest  in  the  15s.  6d.  War  Loan  Certificates. 

(2)  — Work  your  hardest  and  get  every  penny 

out  of  your  machinery.  It  will  pay  the 
country  and  it  will  pay  you! 

(3)  — Buy  and  study  technical  books.     It's  like 

buying  brains,  and  helps  you  to  earn 
yet  more  money.  Also  it  improves 
your  value  as  an  asset  to  the  Empire. 

Write  to  S.  RENTELL  &  CO.,  Ltd..  36.  Maiden  Lane,  Strand 
London,  and  ask  for  their  Book  Catalogues. 


Current  Topics. 


One  of  the  essentials  to  successful  competition  with 
enemy   firms   after  the  war   will   undoubtedly  be  a 
judicious  combination  of  interests  on 
Co-operation   the    part    of    firms  manufacturing 
and  Trade     similar  or  associated  goods.  Already 
After  the  War.  there  are  healthy  trade  combination's 
I  well  established  in  this  coijntry,  as, 

for  example,  the  B.E.A.M.A.,  Cable  Makers'  Associa- 
tion, Motor  Traders'  Association,  and  others  equally 
familiar  to  both  buyer  and  manufacturer.  Such  associa- 
tions should  have  for  their  primary  objects  the  main- 
■  tenance  of  fair  prices  for  tall  goods  sold,  the  upholding 
of  quality  and  other  high  traditions  attaching  to  British 
manufactured  goods,  and  the' elimination  of  stupid  and 
'"wasteful  price-cutting  and  internal  competition. 

It  is  very  necessary  that  those  trades  which  have  not 
already  joined  forces  for  their  mutual  benefit  should 
lose  no  time  in  doing  so,  as  it  is  desirable  for  the 
declaration  of  peace  to  find  them  united  in  effort  and 
with  common  aims  and  objects  so  far  as  meeting 
foreign  competition  is  concerned.  In  this  connection  I 
am  glad  to  note  that  such  a  combination  has  been 
formed  among  the  firms  who  have  taken  up  one  of  our 
new  key  industries,  viz.,  the  manufacture  of  British 
magnetos.  When  the  war  put  an  end  to  Bosch  mono- 
polies, and  prevented  this  leading  Hun  concern  from 
further  dumping  of  its  goods  on  the  British  market, 
several  manufacturers  took  up  the  subject  of  magneto 
production  in  this  countrv. 


Their  efforts  have  been  highly  successful,  and  there 
is  no  reason  why  anv  motor  manufacturer  should  have 


to  go  abroad  after  the  war  for  his  necessary  magnetos. 
The  British  makers  will  be  quite  capable  of  supplying 
the  entire  needs  of  the  home  and  Colonial  market. 
Obviously,  unless  they  are  protected  by  some  form  of 
tariff  or  other  means,  against  the  Hun  maker,  there 
will  be  a  return  of  the  stultifying  competition  which 
obtained  prior  to  the  war,  and,  inasmuch  as  Govern- 
ment cannot  be  forced  to  take  emergency  steps  in  such 
matters  save  by  united  effort  on  the  part  of  iall  parties 
interested,  the  best  means  of  protecting  this  new  indus- 
try against  the  Hun  trader  after  the  war  was  by  com- 
bination of  interests  during  the  war. 


It  li  understood  that  this  desirable  end  has  been 
accomplished,  the  representative  body  being  known  as 
the  British  Ignition  Apparatus  Association.  This 
co-operative  society  of  the  leading  British  magneto 
manufacturers  has  been  in  existence  for  some  time 
past,  and  to  its  efforts  are  due  the  'highly  efficient 
British  product  of  to-day.  They  have  successfully 
solved  the  many  problems  of  the  war  development  of 
high-speed  multi-cylinder  engines,  and  have  set  up  ex- 
perimental laboratories  for  the  benefit  of  their  members. 
The  precedent  thus  established  might  well  be  followed 
bv  many  other  branches  of  the  electrical  industry, 
which,  prior  to  the  war,  was  so  largely  in  the  hands  of 
alien  enemies. 


The  proposal  to  adopt  an  entirely  new  unit  of  illumin- 
ating power  is  quite  excellent  in  its  way,   the  only 
objection  being  that  it  removes  the 
hitherto  popular,  although  mislead- 
The  ing,  basis  of  comparison,  the  "  candle- 

"  Lumen."  power."  To  the  layman  the  latter 
term  always  meant  something,  the 
broad  principles  of  which  he  could  understand.  Thus, 
when  8  and  16  c.p.  lamps  were  the  vogue  it  Avas 
obvious  to  the  man  in  the  street  that  the  former  gave 
approximately  half  the  light  of  the  latter;  it  did 
not  matter  to  him  whether  the  basis  of  calculation  was 
"horizontal"  or  ^spherical"  candle-power.  All  he 
wanted  was  a  means'  of  understanding  that  if  a  certain 
lamp  sufficed  for  a  room  of  given  dimensions,  at  least 
two  of  the  same  lamps,  or  one  of  double  the  candle- 
power  would  be  needed  for  an  apartment  of  double  the 
size. 


Now  the  '  Lumen,"  although  a  far  more  scientific 
standard  than  the  candle-power — whether  horizontal  or 
spherical— convevs  nothing  to  the  layman.  It  would, 
for  example,  be  a  work  of  supererogation  to  explain  to 
the  butcher,  baker,  or  grocer  who  contemplated  the 
adoption  of  electric  lighting-  throughout  his  premises 
that  a  lumen  is  the  flux  of  light  received  by  a  surface 
of  one  square  foot  when  under  an  illumination  of  one 
foot-candle  over  its  area,  and  that  he  would  require 
so  manv  500  or  1,000  lumen  lamps  to  illuminate  his 
shop.  He  would  not  understand  in  the  least  what  you 
were  talking  about ;  the  term  would  convey  nothing  to 
him,  inasmuch  as  it  incorporates  no  familiar  basis  of 
comparison. 

On  the  other  hand,  this  very  fact  may  well  redound 
to  the  credit  of  the  illuminating  engineer,  upon  whose 
skill  the  efficiency  of  modern  lighting  installations  so 
largely  depends.  Architects,  builders,  contractors,  and 
others  wishing  to  be  up-to-date,  never  dream  of  plan- 
ning the  lighting  installations  of  their  buildings.  They 
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leave  such  matters  to  the  expert,  the  man  who  makes  a 
study  of  illumination  per  se,  and  is,  therefore,  in  a 
position  to  say  exactly  what  quantity  or  quality  of 
artificial  illumination  is' required  for  a  given  space  and 
to  meet  .the  requirements  of  the  subsequent  occupants 
of  that  space. 

So  many  factors  enter  into  the  calculation  of  perfect 
illumination  nowadays  that  the  planning  of  a  lighting 
system  is  essentially  work  for  the  illuminating  expert. 
Floor  area,  height^  colour  of  decorations,  nature  of 
work  to  be  carried  on  in  the  room  or  workshop,  degree 
of  control  of  the  illumination  available  at  any  given 
time,,  etc.,  etc.,  all  have  to  be  considered,  and  the 
individual  who  trusts  to  the  old  rule  of  thumb  methods 
of  so  many  8  c.p.  units  per  room,  based  on  area,  is 
hopelessly  out-of-date. 

Even  in  official  circles  there  is  no  real  opposition  to 
the  adoption  of  the  lumen.  Mr.  A.  P.  Trotter  has 
rightly  emphasised  the  need  for  an  exact  definition  of 
the  new  unit,  and  the  Illuminating  Engineering  Society 
resolved,  on  the  suggestion  of  its  Hon.  Secretary,  Mr. 
L.  Gaster,  to  issue  a  pamphlet  explaining  the  use  . and 
value  of  lumen  rating.  The  lumen  is  really  independent 
of  the  system  of  measurement  adopted,  and  would 
remain  the  same  if  feet  were  replaced  by  metres ;  the 
factor  disappears  in  the  calculations. 


In  connection  with  the  general  campaign  for  estab- 
lishing British  trade  relations  with  those  foreign  coun- 
tries which  have  hitherto  supported 
Foreign        the  Hun,  there  would  appear  to  be  a 
Advertis-      plethora  of  schemes,  originating  with 
ing.  Chambers  of  Commerce  and  other 

bodies,  for  the  publication  and  dis- 
tribution, broadcast,  of  huge  volumes,  purporting  to  be 
standard  catalogues  of  various  British  productions,  the 
contents  of  which  would  be  printed  in  four  or  five 
languages.  I  have  examined  into  several  of  these 
schemes  for  international  advertising,  and  as  a  resu]t 
of  my  investigations  cannot  say  that  I  am  impressed 
with  the  idea. 


The  average  book  of  this  character  is  a  ponderous 
tome,  filled  from  cover  to  cover  with  all  too  brief 
announcements  of  the  products  and  capabilities  of  all 
sorts  and  conditions  of  British  firms.  The  choice  and 
arrangement  of  the  matter  forming  each  advertisement 
has  obviously  been  left  largely  to  the  advertiser,  and 
the  result  is  chaos.  Such  a  volume  resembles  nothing- 
better  than  a  collection  of  badly  chosen  trade  announce- 
ments, jumbled  together  with  no  particuluar  attention 
to  classification,  and  accompanied  by  no  reading  matter 
caleulated  to  appeal  to  the  average  foreign  buyer.  1 
feel  convinced  that  ninety-nine  out  of  every  hundred 
such  books  distributed  in  foreign  countries  would  never 
be  looked  at  a  second  time. 

What  buyer  is  likely  to  wade  through  pages  and 
pages  of  brief  reference  to  well-known  makes  of  pianos, 
corsets,  gloves,  oil  engines,  steam  packing,  soap,  etc., 
etc.,  to  discover  the  particular  firms  who  are  likely  to 
be  in  a  position  to  quote  him  best  terms  for  switch  gear 
for  instance.  Apart  from  the  huge  expense  of  such 
a  method  of  advertising,  the  mere  circulation  of  such 
general     catalogues,    without    any   organisation  for 


following  up  the  small  publicity  thereby  achieved,  has 
already  been  found  ineffective. 

The  well-considered  advertisement  needs  additiona' 
support  in  the  shape  of  appropriate  reading  matter,  an<j 
the  various   trade   and  technical   journals,  especially 
those  with  a  large  foreign  circulation,  are  at  present 
the  best  means  of  reaching  prospective  buyers  abroad. 
Each  trade  has  its  own  representative  organ  or  organ- 
which  are  well-known  in  the  corresponding  branches  - 
trade  abroad  ;  announcements  in  these  journals  will 
far  more  likely  to  catch  the  eye  of  a  likely  buyer  than  i 
buried  in  the  pages  of  a  general  ad vert^  ^ume 
which  is  seldom  or  never  opened  after  ^^^J^ 
at  its  contents.  _______ „ 

HENLEY'S  EMPLOYEES'  WAR  CONCERT. 

a  aid  of  the  Henley  War  Relief  Fund  a  r^ost  suj 
cessful  concert  was  held  on  Friday  the  9  h  *s  ,  at  th 
Trinnlee-ate  Institute,  where  members  of  the  stall  an 
other  vffiteera  delighted  a  large  and  appreciativ 
audience.  Indeed,  some  of  the  turns  by  members  of  th 
^  aff  came  as  a  surprise  to  those  present, 
they  did  considerable  ability  both  from  a  musical  an. 
humorous  point  of  view.  . 

In  addition  to  the  staff,  the  following  friends  wer 
good-  enough  to  give  their  services  to  the  cause :- 
Mr    Bernard   Flanders,    A.R.A.M.,  acted 

accompanist  in  his  usual  able  manner. 
Miss  Jessie  Fisher  earned  rounds  of  applau 

with  her  monologue     "  That  Peccadillo. 
Mr  Wilfred  Alderton,  the  Royal  Campanol 
gist,  also  delighted  the  audience  with  his  Sir* 
Bell  Solos;  and  , 
Mr    Grant  Molene  and    his  Compan),  ot 
,      Warwick  Repertory  Club,  "brought  oown  t 
house  "  with  a  dramatic  sketch  (played  for  th 
first  time)  entitled  "A  Question  of  Identity. 
In  the  unavoidable  absence  of  the  man ^ 
of  the  company  (Mr.  George  ^^^^^| 
took  the  chair,  and  in  the  course  of  the  proceedings 
referred  to^he  good  work  done  by  the  Fund,  the  CO n- 
to    w^nch    since    the    inaugurate  have 
amounted,  to  over  £2,300. 

The  parcels  of  little  luxuries  sent  once  a  month  to  t 
Henley  men  at  the  Front-and  to  those  who  we 
unfortunate  enough  to  be  prisoners  in  Germany-ha 
almost  without  exception  reached  the  men.  and  ! 
been  much  appreciated. 

At  the  start  of  the  war  the  Fund  was  more  tn 
sufficient  to  cover  expenses,  and  various 
were  made  to  the  Red  Cross  Fund  and  other _  w  ar 
charities,  but  the  number  of  Henley  employees  in ikhala 
had  now  increased  to  a  total  of  nearly  800,  and,  although 
the  Fund  had  so  far  been  able  to  keep  pace  with  the 
demand,  the  gradual  increase  had  depleted  the  Fund 
so  that  some  assistance  was  now  necessary  rie 
announced  that  the  proceeds  of  the  concert  would  clear 
£25,  and  other  contributions  brought  the  proceeds  up 

t0  Attention  was  also  drawn  to  the  facilities  offered  by 
the  company  to  its  employees  who  wished  t°  contribute 
to  the  War  Loan-i.e.,  that  the  company  would  advance 
money  to  any  of  its  employees,  free  of  interest,  for  M 
years,  to  enable  them  to  do  so. 
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SIEMENS 


Siemens  "AUTOPHONE"  System. 


A  Central  Battery  AUTOMATIC  TELEPHONE  EXCHANGE  SYSTEM  whic 
embodies   the    Advantages   and    eliminates    the    Disadvantages  of  both 
Manually-operated    Exchange    Systems  and  ordinary  so-called  Automatic 
Intercommunication  Telephones. 


h 


tr  use  tn 

'UBLIC  INSTITUTIONS 
BUSINESS  HOUSES, 
-AC  TORIES, 

Sec,  Sec. 


ADVANTAGES  :— 

Conversation  U  Secret. 
Service  is  instantaneous. 
Two-Conductor  Wiring 

throughout. 

No  operators'  Salaries. 
No  Third-Party  Errors. 
Day  and  Night  Service. 
Called  Station  rung  auto- 
matically at  intervals 
until  answer,  or  until 
caller  abandons  call. 
Easily  extended. 


DESIGNED 
AND 

MANUFACTURED 

•  AT 

WOOLWICH. 


View  showing  a  25-line  Unit  fully  equipped.    (Front  panel  removed.) 

SIEMENS  BROTHERS  &  CO.,  LTD.,  Woolwich,  London,  S.E. 


Telephone:    CITY  6400  (7  lines). 
Home  Branches  : 
mingham — Central  House,  New  Street 
•tol — 30,  Bridge  Street, 
xiiti— «o.  Si.  Mary  Street 
■Row. — 66,  Waterloo  Street 
och  ester — 196,  Deansgate. 
■casUe-oo-Tyne — 64-68.  Collmgwood  Buildings. 
>Sekl — u,  High  Street 
ithamoton — 46  High  Street 


ESTABLISHED  1858. 

Telegrams:  "SIEMENS,  WOOLWICH." 

Indian  and  Colonial  Branches: 

Calcutta— Clive  Buildings,  Clive  Street  Sydney— 42,  Bridge  Street »  win,,- 

Bombay— Rampart  Row.  Melbourne— Dominion  Chambers,  59-6*.  William  Street. 

Madras^Sm^^rner^  Mount  Road.1  Wellington  (N  Z.).-^  &  T  Burt  Ltd.  Courtegay  Place. 

Singapore— 1,  2.  6  &  g,  Winchester  House.  Dunedin  (N.Z.). — A.  &  T.  Burt,  Ltd.,  Stuart  Street. 

C^Town-NorwfchUn^on  Buildings,  St.  Auckland  (N.Z.).-A.  &*T.  Burt,  Ltd..  Customs  St.  West. 
George's  Street. 
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EDUCATIONAL  QUESTIONS  AND  SOLUTIONS. 


(Continued  from  page  58. 


74.  A  galvanometer  is  connected  (a)  in  series  ;  (b) 
in  parallel  with  resistance  of  3  ohms  and  a  battery 
of  constant  E.M.F.,  and  no  resistance  indicates  currents 
which  are  in  the  ratio  of  3  to  4.  Find  the  resistance 
-of  the  galvanometer. 


C  = 


■+  3 


(b)  C 


g  x  3 
gi  +  3 


x  3 


=  4 


3  (g+3) 


4  ig  x  3) 


•••  3£  27 
•*•  g  =  9  °hms. 
75.  A  current  of  .5  amperes  flows  in  a  galvanometer 
•of  10.5  ohms.  When  it  is  shunted  the  current  remains 
unaltered,  but  only. 1-20  ampere  flows  in  the  galvano- 
meter. If  the  resistance  of  the  shunt  is  14  ohms  per 
metre,  what  length  of  wire  has  been  used  as  a  shunt  ? 

As  the  current  in  the  galvanometer  is  reduced  from 
\  to  1-20  the  multiplying  power  of  the  shunt  is  10. 


G 


n  ■ —  1 


105 

9 


As  one  metre  is  equal  to  100  centimetres  we  have 


:  :  100  :  length  of  shunt. 


;  .-.  length  of  shunt  wire  =  8^  centimetres. 

76.  The  coil  of  a  tangent  galvanometer  has  8  turns  of 
20  cm.  radius.  If  H  =  .18,  what  current  will  produce 
-a  deflection  of  450  ?    L.  U.,  1903. 

Hr  x  10  .18x20x10  , 

=  .716  ampere. 


x  1  = 


2X7TXOT  2X7TX 

77.  Two  cells  of  1.4  and  2.1  volts,  and  1  and  2  ohms, 
in  series,  are  joined  to  a  galvanometer  of  4  ohms  resis- 
tance. tWhat  is  the  current  and  what  would  it  have 
been  if  the  one  cell  reversed  ?    L.  U.,  1903. 

hi  +  2-T  =  ^  =  .5  ampere. 

3+4  7 

2.1  -  1.4  .7 
 —  =        =  .1  ampere. 

3+4  7 

of  a  galvanometer  is  100  ohms, 


(1)  C 
yz)  C 


+ 

78.  The  resistance 
and  it  is  connected  in  circuit  with  a  battery  of  15  volts, 
the  resistance  of  the  battery  and  wires  being  5  ohms, 
the  galvanometer  is  shunted  so  that  i-io  of  the  total 
current  flows  in  it.  Find  the  resistance  of  the  shunt 
and  the  current  in  the  battery. 

The  multiplying  power  of  the  shunt  is  10. 

■  s  =  ^_  =  ™°  =  tiS 

n  —  1      9  9 
The  joint  resistance  of  the  shunt  and  galvanometer  is 
10  ohms. 

 —        =  1  ampere. 

5+10 

(To  be  continued.) 
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-  The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliaMe  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cut ^eusn 
to  fit  pocket.  428  pages,  97  illustrate ns.  Pri^J  3d.  net.  post  free 
from  Electricity  trttiae. 


Answers  to  Correspondents. 

Rectifiers  for  Cell  Charging  (S.  W.  T.,  Birmingham). 
—We  are  not  quite  clear  which  kind  of  rectifier  you  propose 
to  install  for  your  cell-charging  work  (there  have  beer 
several  articles  on  the  subject  lately).  Neither  do  you 
say  what  charging  current  you  require  and  whether  you 
really  wish  to  charge  batches  of  cells  continuously  day  and 
night,  or  whether  you  wish  merely  to  have  charging  facili- 
ties available— ready  for  use  at  any  time  of  day  or  night. 
If  you  wish  to  charge  small  cells  the  vibrating  rectifiers 
mentioned  in  a  recent  serial  article  (Electricity,  p.  569, 
1 91 6)  would  be  useful,  especially  for  intermittent  work, 
ie  they  would  always  be  ready  for  service,  but  are  not 
the  sort  of  equipment  we  should  choose  for  really  con- 
tinuous working.  Also,  as  you  probably  noticed,  most  of 
the  vibrating  rectifiers  described  were  of  German  origin, 
and  it  was  for  that  reason  that  we  gave  prominence  to  the 
matter— hoping  that  the  notes  would  be  useful  to  readers 
who  are  in  a  position  to  take  up  this  branch  of  manu- 

An  alternative  to  the  vibrating  type  of  rectifier  is  the 
mercury  vapour  type,  and,  personally,  we  should  prefer 
this  to  the  former  type  for  long-hour  service.    The  General 
Electric  Co  ,  of  America  (with  which  is  associated  the 
British  Thomson-Houston  Co.,  Ltd.,  in  this  country),  has 
lately  perfected  a  very  neat  type  of  mercury  vapour  rectifier 
for  portable  work.    This  is  very  useful  for  charging  car 
batteries  and  similar  purposes,  the  rectifier  being  taken  to 
the  work  instead  of  removing  the  cells  or  running  charging 
cables  all  over  the  place.    This  rectifier  also  is  of  compara- 
tively small  power,  and  if  you  have  to  carry  out  continuous 
charging  the  cost  of  bulb  replacements  would  be  a  con- 
sideration.   The  essential  parts  of  a  mercury  arc  type  of 
rectifier    for  battery  charging  (as  supplied,  for  instance, 
by  the  British  Thomson-Houston  Co.)     consist  of  the 
rectifier  tube,  regulating  compensator  and  panel,  the  main 
reactance  and  the  A.C.  series  reactance.    Various  voltages 
are  obtainable  from  such  a  set,  a  typical  equipment  yielding 
direct  current  voltages  from  5  volts  up  to  40  volts  when 
used  on  1 10  volt  alternating  current  supply.    If  you  should 
decide  to  install  a  mercury-arc  rectifier,  you  should  give 
the  following  particulars  when    asking  for  a  quotation  : 
Frequency  of  a.c.  supply;    a.c.  voltage  available  ;  a.c. 
voltage  fluctuation  per  cent.    Also,  the  name  of  the  makers 
of  the  battery  to  be  charged  (or  state  if  general  charging 
work  is  to  be  done)  ;  the  number  of  cells  and  number  in 
series  ;  rate  of  charging  recommended  (or  desired)  ;  charg- 
ing amperes  (maximum;  minimum  and  average)  ;  ampere 
hour  capacity  of  battery;    volts  per  cell  (charged  and 
discharged).    The    "  Tungar  "    rectifier    (made    by  the 
B  T  -H  )  is  a  hot-cathode,  gas-filled  bulb  rectifier  and  may 
be  used  to  charge  small  accumulators  of  the  ignition  battery 
type  (as  used  with  petrol  engines,  telephones,  call  bells/ 
etc  )     A  rectifier  of  this  type,  operatmg  on  105-125  volts 
(115  volts  mean)  A.C.  supply  would  be  capable  of  chargmg, 
say  3  lead  accumulators  at  2  amps,  or  six  cells  at  1  ampere. 

For  long-hour  (and  especially  for  continuous)  charging 
work,  we  should  prefer  to  install  a  motor  generator,  espe- 
cially if  the  charging  current  required  is  comparatively 
heavy  The  amount  of  attention  required  by  the  running 
machinery  is  little,  if  any,  greater  in  the  aggregate  than 
that  required  by  a  vibrating  or  vapour  rectifier  and  the 
cost  of  upkeep  is  lower.  We  think  we  may  say  justly  that 
the  reliability  of  service  is  greater.  Once  you  have  pur- 
chased the  motor  generator  set  you  have  a  very  reliable 
and  flexible  equipment.  A  rotary  converter  or  auto- 
converter  is  cheaper  and  more  efficient,  but  does  not  give 
the  same  flexibility  of  voltage  control.  We  do  not  think 
we  can  usefully  say  any  more  from  the  scanty  particulars 
you  give  but  if  you  will  write  to  the  following  firms  ex- 
plaining your  exact  circumstances  and  requirements,  we 
have  no  doubt  that  you  will  obtain  satisfactory  results: 
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British  Thomson-Houston  Co.,  Ltd.  (Rugby)  ;  Crypto 
Electrical  Co.  (155-159,  Bermondsey  Street,  S.E.)  ;  Mather 
md  Piatt,  Ltd., (Park  Works,  Manchester)  ;  British  West- 
nghouse  Electrical  and  Manufacturing  Co.  (Trafford  Park, 
Manchester)  ;  Vickers,  Sons  and  Maxim,  Ltd.  (Sheffield), 
If  we  can  be  of  any  further  assistance  to  you,  kindly  let 
js  know.  Of  course,  you  are  aware  that  it  is  very  difficult 
:o  obtain  supplies  of  manufactured  articles  now  unless  one 
las  a  Ministry  of  Munitions  certificate  ?  You  might  be 
ible  to  buy  something  from  stock  to  suit  your  require- 
nents.    Many  thanks  for  your  appreciative  remarks. 


Trade  Notes. 


An  illustrated  folder  from  Messrs.  J.  Bardell  Smitb  and  Co., 
^othair  Road  Works,  Leicester,  deals  with  their  various  labour- 
saving  specialities  in  the  shape  of  Hoists,  Wall  Cranes,  Over- 
load Runways,  Elevator  Trucks,  Travelling  Trolleys,  Trans- 
porters, etc. 

The  Pirelli- General  Cable  Works,  Ltd.,  144,  Queen  Victoria 
'Street,  E.C.,  issue  a  neat  and  artistic  brochure  describing  their 
splendidly  equipped  Cable  Factory  at  Southampton.  A  com- 
parative new-comer  in  the  cable  manufacturing  field,  so  far  as 
i ttds  country  is  concerned,  the  Pirelli-General,  nevertheless, 
Commences  operations  with  a  clear  field  and  all  the  advantages 
;  ncidental  to  new  plant,  up-to-date  methods,  and  an  excellent 
site  from  a  delivery  standpoint.  The  new  works  front  on  to 
Southampton  Water,  and  are  fully  equipped  for  large-scale 
production  of  electric  cables  and  wires  for  all  purposes.  The 
|3ompany  represents  a  blending  of  two  old-established  firms, 
Pirelli  &  Co.,  of  Italy,  and  the  General  Electric  Co.,  of  Great 
{Britain,  and  has  behind  it  the  experience,  technical  knowledge, 
Ivast  interests,  and  world-wide  connections  of  the  two  enter- 
j prises.  In  view  of  the  Comparative  silence  which  accompanied 
[the  inauguration  of  the  new  venture,  the  descriptive  brochure, 
[which  is  abundantly  illustrated  with  photographs  of  the  various 
!  departments  of  the  factory,  is  doubly  welcome,  and  affords  an 
excellent  idea  of  the  capabilities  of  the  new  concern,  in  this 
field  of  manufacture. 

From  the  Electrical  Supplies  Company,  233,  Tottenham 
Court  Road,  London,  W.,  comes  a  leaflet  dealing  with  Hot- 
point  Heating  Appliances  for  Medical,  Hospital,  Nursing  Home 
land  Domestic  Use.  The  articles  listed  and  illustrated  include 
Electric  Hot  Pads,  Domestic  Irons,  Immersion  Heaters  for 
Liquids,  "El  Cooko  "  Stoves,  and  "El  Radio"  Radiators. 
An  interesting  novelty  is  a  neat  Cord  Switch,  a  nickel-plated 
]device  inserted  in  the  flexible  cord  for  switching  the  current 
Ijon  or  off  without  removing  the  lamp  socket  or  heater  plug;  as 
[the  case  may  be. 


1st  London  Engineer  Volunteers. —  Headquarters, 
jBalderton  Street,  Oxford  Street,  W.  Orders  for  the  Week 
by,Lt.-Col.  C.  B.  Clay,  V.D.,  Commanding: — Officer,  Platoon 
Commander  A.  Gerard.  Monday,  Feb.  26  :  Technical  for 
Platoon  No.  9,  at  Regency  Street  ;  Squad  and  Platoon  Drill. 
Platoon  No.  10;  Signalling  (.lass:  Recruits'  Drill,  6.80  to  8 
Wednesday  :  Instructional  Class,  6.15  ;  Platoon  Drill.  Platoon 
No.  2.  Thursday  :  Platoon  Drill,  Platoon  No.s.  5  and  6  ;  Am- 
bulance Class  by  M.O.,  6.30.  Friday  :  Technical  for  Platoon 
No.  10,  Regency  Street  :  Squad  and  Platoon  Drill.  No.  9; 
Signalling  Class;  Recruits'  Drill,  6.25  to  8.2.-,.  Saturday: 
2.45,  Commanding  Officer's  Parade,  uniform.  Sunday:  En- 
ti&ching  at  Otford.  Easter  Training  will  be  at  Eslier,  where 
a  course  has  been  arranged  under  Royal  Engineer  Instructors. 
Names  must  be  sent  i<»  Orderly  Room  not  later  than  February 
!28.    Other  orders  as  usual. 


U.S..  Fleet.— It  is  said  that  the  battleships  and 
battle  cruisers  recently  constructed,  or  in  the  process 
of  construction,  for  the  United  States  Fleet  are  being 
equipped  in  every  possible  way  with  electric  power. 
In  many  of  the  older  shipe  manual  power  and  hydraulic 
power  are  used  for  working  the  turrets,  guns,  etc., 
but  in  the  new  ships  everything  like  that  is  done  by 
electricity.  Many  years  ago,  the  U.S.  Fleet  led  the 
I  way  in  this,  but  some  of  the  defects— since  eliminated— 
I  ed  to  a  reversion  to  the  older  methods,  which  now 
I  nave  once  more  been  superseded. 


Simplex 

Interlocking 
Switch  Plug 


A  type  designed  to  meet 
the  growing  demand  for  an 

INTERLOCKING 
SWITCH  PLUG 

for  use  on  heating,  lighting 
and  small  power  circuits. 

This  switch  plug  has  the 
following  special  features: 

C|J  Impossible  to  insert  plug 
whilst  switch  is  on. 

Cfl  Impossible  to  withdraw 
plug  without  first  switch- 
ing off. 

Cfl  The  pin  sockets  are  dead 
while  the  plug  is  being 
withdrawn. 

€J  Earthing  arranged  for — ■ 
Three    pin    plug  fitted. 


"4 


ELECTRICITY. 


February  23,  1917- 


Various  Items. 

r  Roslea  (Co.  Fermanagh). -Electric  lighting  for 
local  needs  in  mills,  etc.,  has  just  been  satisfactorily 
installed  in  this  little  village.  The  work  was  earned 
out  by  Messrs.  McCartney,  Clones,  Co.  Monaghan. 

Bolton  — After  having  been, posted  as  missing  for 
nine  months  it  is  officiallv  assumed  that  Lance-Corporal 
Edward  Mee,  of  the  L.N.L.,  has  been  killed.  Prior  to 
hostilities  he  was  engaged  in  the  local  Tramway  Office. 

Electrical  Goods  Wanted.-The  Bedwas  Naviga- 
tion*Collierv  Co.,  Ltd.,  are  inviting  tenders  for  their 
yearly  supply  of  electrical  goods.  Particulars  are  to 
be  had  from  the  Secretary  (Mr.  Griffith  Morgan),  Bedwas, 

AI  Meetings  —A  general  discussion  on  "  The  Training 
and  Work  of  the  Chemical  Engineer,"  will  be  held  on 
Tuesday,  March  6th,  1917,  at  8  p.m.  in  the  rooms  of 
the  Chemical  Society,  Burlington  House,  W.  Sir 
Robert  Hadneld,  F.R.S.,  President  of  the  Faraday 
Society,  will  preside  over  the  discussion,  which  will  be 
opened  bv  Sir  George  Beilby,  F.R.S.  ' 

Ireland  —At  a  recent  meeting  of  the  Dublin  Section 
of  the  I.E.E..  Mr.  J.  P.  Tierney,  M.I.E.E.,  read  a  paper 
entitled  "  The  Uses  of  Electricity  for  the  Industrial. 
Development  of  Ireland,"  The  paper  showed  that 
whilst  England  for  the  past  60  years  had  developed 
industrially  to  an  enormous  extent,  the  resources  of 
Ireland  had  hardly  been  considered.  Mr.  Tierney 
showed  how  electricity  could  be  used  in  an  agricultural 
country  like  Ireland.  'Jr,    ^    i  •  .1 

Colne  —At  the  Tribunal  on  Feb.  16th  the  Electrical 
Engineer  appealed  for  four  employees  in  the  Electricity 
Department,  two  of  whom  were  aged  18  one  19,  and 
another  22.  The  Electrical  Engineer  admitted  that 
he  had  no  instructions  to  appear  on  behalf  of  the  Elec- 
tricity Committee.  The  Mayor  said  the  youth  0 
19,  who>d  been  passed  for  C3,  must  find  work  of 
national  importance  if  called  upon.  The  two  at  18 
must  join  the  army  on  March  17th,  and  the  one  at  22 
was  given  three  months. 

Bradford-— Advances  in  salary  are  to  be  recom- 
mended to  the  City  Council  as  follows  :  Electricity  De- 
partment :  Mr.  Thomas  Roles,  City  Electrical  Engmeer 
£800  to  £900:;  Mr.  J.  H.  Shaw  Deputy  City  Electrical 
Engineer  A50  to  £450;  Mr.  James  Fairburn,  Works 
^erintendent,  £30?  to  £35o  ;  Mr  C.  E.  Allsopp, 
Commercial  Assistant,  £250  to  £300.  Tramway 
Department  :  Mr.  J.  W.  Dawson  Assistant  Electrical 
Fneineer  /2<H  to  £325  ;  Mr.  T.  Stork,  Traffic  Supei- 
&S5&  W  io^o  ;  Mr.  T.  B.  Moseley,  Chief 
Clerk,  £200  to  £225.  1 

Electrical  Research  Work  at  Cardiff  .-Mr-  G 
Leiehton  Seager  has  given  an  endowment  to  the  King 
Edward  Vtl's  Hospital,  Cardiff,  for  research  m  electrical 
and  X-ray  work.  Apropos  of  this  it  may  be  mentioned 
that  under  the  scheme  of  co-ordination  of  .technical 
education  now  being  evolved  by  various  educationists 
in  South  Wales  the  question  of  electricity  has  had  its 
share  of  attention  and  undoubtedly  when  the  co-ordina- 
tion scheme  is  finally  presented  for  adoption  it  wil 
have  reference  to  valuable  scholarships  for  electrical 
engineering  and  other  branches  of  that  science.  

^ABITHMETIC^ELECTBICAL  ENGINEERING.     For  ■fi^^St*£n& 


ELECTRIC  LIGHT  SWITCHING- 
THIRD  BATCH  EXAMINATION. 


(Names  in  Order  of  Merit.) 
Advanced  Grade.— John  Moran  (Bury,  Lanes),  E.  Emery 

(Old  Hill,  Staffs),  C.  R.  Gunn  (Liverpool). 
Intermediate  Grade.— R.  G.  Srripp  (London  N.W.),  H.  S. 
Edwin  (Dartford),  J.  Hamer  (Dewsbury),  J.  T.  \\  atkir 
(Newark),  F.  Tow.nsh.end  (Cape  Town,  S.A.). 
\nother  Paper.— R.  P.  Gilbert  (London,  N.)_ 
Another  Paper.— Sapper  A.  J.  Tourle,  R.E.  (Dun- 
stable), v  '  .J 
Preliminary    GRADE.-Regin.ald   A.    Paxton   (Manchester  , 
R  F  Nailor  (London,  VV.),  G.  D.  Hamavala  (Bomba)  , 
E.  Briggs  (Barnsley),  H.  Ellis  (Port  Talbot)  "  Spark 
(Paisley),  C.  McLindon  (Delgany,  Co.  Wicklow). 
Another   Paper.— F.   White  (Grantham),   J.  Hesse 
(Workington,    Cumberland),    A.    Collins  (Last- 
bourne),    A.    Pizzuto   (Malta),    Pioneer    V.     1  • 
Rawlings  (B.E.F.j,  W.  P.  Stockdale  (Leadgate.j 
Co.  Durham).  \ 
Another  Paper.— C.    H.    Dutton  (London,  W.J,  H. 
Parkinson  ( S toke-o  n -Tr e  n  t) . 
Candidates  who  have  submitted  papers,  but  whose  names 
do  not  appear  above,  and  who  have  not  received  intimation 
of  failure,  are  asked  to  note  that  their  papers  will  be  in- 
cluded in  the  hext  batch.    Full  particulars  regarding  these 
periodical  examinations  may  be  had  on  application  to  Messrs. 
A    P   Lundberg  and  Sons,  477-489,  Liverpool  Road,  IN. 

Our  readers  should  note  that  the  above  results _  have 
nothing  to  do  with  the  examination  papers  published  in  our 
issue  of  January  Sth  last.  The  answer  papers  relating  to  he 
latter  will  be  examined  about  the  end  of  this  month,  and  the 
results  (which  will  form  part  of  the  Fourth  Batch  Examina- 
tion) will  be  published  about  the  end  of  March. 

Are  Aluminium  Lines  Reliable  ?-So  far  as  oui 
own  experience  goes,  we  should  answer  this  question  in 
the  affirmative,  but  according  to  the  Brass  World,  the 
aluminium  line  erected  between  Butte  (Mont.)  and 
Madison  Canyon  (a  distance  of  60  miles)  in  1900  has 
become  too  soft  for  efficient  service  and  has  therefore 
been  officially  condemned.  Advantage  is  being  taken 
of  the  present  high  price  of  aluminium  to  dispose  ot 
the  old  metal,  and  the  poles  are  now  being  stripped 
and  copper  wires  erected.  This  report  is  rather  dis- 
concerting, but  before  attaching  too  much  importance, 
to  it  we  should  look  carefully  into  the  matter  of  analyses, 
etc.,'  for  the  commercial  aluminium  of  1900  was  not  as, 
that  of  to-day.  ^^^^^ 
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HE  FASCINATING  HISTORY  OF  TELEPHONE 
PROGRESS. 


Obviously,  Avhat  follows  is  the  merest  skeleton  of  the 
st  subject  concerned,  but  few  will  deny  that  the  story 
a  fascinating  one.  Our  notes  are  based  upon  an 
terview  secured  by  the  Telephone  Engineer  (Chicago) 
ith  Mr.  John  J.  Carty,  chief  engineer  to  the  American 
elephone  and  Telegraph  Company.  Thirty-seven 
ars  ago  this  famous  engineer  entered  a  scientific 
paratus  "  store  *'  as  office  boy  ;  to  day  he  is  one  of  the 
lephone  chiefs  in  a  country  where  telephone  develop- 
nt,  both  in  extent  and  degree,  puts  Europe  to  shame, 
few  years  after  this  humble  commencement  we  find 
1m,  alone  amongst  the  operators  in  the  telephone  com- 
pany's Boston  office,  refraining  from  laughing  at  an  old 
lady  who  wished  to  speak  to  her  son  in  Chicago.  His 
belief  in  the  ultimate  possibility  of  what  was  then  im- 
practicable was  justified  eighteen  years  later,  when  he 
jjpas  instrumental  in  completing  the  Boston-Chicago 
connection.  Four  years  ago  that  line  was  extended  to 
Deni  er,  and  in  January,  1915,  the  trans-continental  line 
from  New  York  to  San  Francisco  was  completed  across 
practically  the  widest  part  of  the  continent. 

Since  then  a  yet  more  remarkable  feat  has  been 
accomplished — one  which  would  excite  the  daily  Press 
for  many  a  day  (whilst  exposing  its  perpetual  ignorance 
of  science  by  all  sorts  of  remarkably  absurd  state- 
ments !),  had  it  not  been  for  the  war.  The  accomplish- 
ment was  nothing  less  tha'n  that  wireless  telephony 
permitted  men  speaking  in  Newi  York  to  be  heard — 
and  their  voices  recognised — in  Panama  and  California. 
The  crowning  achievement  Avas  wireless  conversation 
between  a  man  in  New  York  and  one  in  Paris.  What 
thrv  said  wais  heard  in  Honolulu  !  Truly,  there  is  some- 
thing here  for  awe — something  to  make  us  Aery  reverent 
—  for  "in  a  few  years  you  will  be  able  to  speak  into  any 
telephone  and  your  Aoice  will  be  heard  at  the  North 
Pole,  at  the  South  Pole,  in  the  Sahara,  and  in  the 
Pacific,"  and,  so>  far  as  the  electrical  problem  is  con- 
cerned, there  is  no'  reason  why  the  whole  of  mankind 
should  not  hear  one  puny  speaker. 

The  medium  of  transmission  is,  of  course,  the  ether, 
and  that  pervades  all  space.      Concerning  the  possi- 


bility or  conditions  of  transmission  beyond  the 
boundaries  of  our  atmosphere  we  are  siill  very  ignorant, 
but  it  is  conceivable  that  human  speech  translated  by 
radio-telephony  may  travel  out  into  the  infinite  with 
the  velocity  of  light,  reaching  the  North  Star  in  45 
years'  time  and  a  star  of  the  fifteenth  magnitude  some 
3,000  years  after  the  speaker  is  laid  to  rest. 

As  Mr.  Carty  is  the  first  to  acknowledge,  all  this  is 
not  the  achievement  of  a  single  man.  It  is  the  fruits  of 
labour  by  innumerable  workers,  and  we  believe  that  in 
saying  "these  achievements  are  the  products  of 
American  institutions  .  .  .  the  story  of  the  telephone 
is  a  story  exclusively  of  American  enterprise  and  of  the 
American  progress,"  Mr.  Carty  must  haA^e  been  carried 
away  for  the  moment  by  a  pardonable  pride  in  the  very 
high  degree  of  practical  development  attained  by  tele- 
phony in  America.  We  trust  this  charitable  interpre- 
tation is  correct,  for  America  cannot  claim  anything 
like  all  the  credit  for  either  trans-continental  telephony 
or  Avireless  telephony.  Had  it  not  been  for  the  event's 
of  the  past  two  years  her  share  in  the  distinction — 
which,  when  fairly  apportioned,  none  will  grudge — 
would  have  been  smaller. 

On  one  other  point  we  venture  to  disagree  Avith  Mr. 
Carty,  and  that  is  his  saying  tbat  "there  is  not  the 
faintest  danger  that  the  Avireless  telephone  will  super- 
sede, or  even  hamper,  the  growth  of  the  existing-  (wire) 
system."  Before  making  such  a  sweeping  statement, 
he  should  surely  recall  the  incident  of  the  old  lady  at 
Boston  !  Doubtless  it  was  easier  to  connect  Boston 
and  Chicago  than  it  Avill  be  to  control  radiations  in  the 
ether  soi  as  to  make  possible  unlimited,  simultaneous 
communication  through  that  single  conductor.  Diffi- 
cult— yes  !  But  impossible  —  ?  Personally  we  believe, 
with  the  late  Professor  Ayrton,  that  the  time  Aviill  come 
Avhen  a  man  will  speak  without  wires  to  his  friend,  who 
will  answer,  "  I  am  at  the  bottom  of  a  coal  mine,"  or  "  I 
am  in  the  middle  of  the  Pacific,"  if  he  is  well ;  and  that 
the  speaker  will  know1  that  his  friend  is  dead  if  no 
answer  comes  to  his  question,  for  there  will  be  no  part 
of  the  earth  to  which  his  call  will  not  penetrate.  More- 
over, we  believe  that  it  may  ultimately  be  possible  for 
any  numbers  of  persons  to  speak  thus  to  one  another 
at  the  same  time.  It  is  difficult  to  over-estimate  what 
long  distance  telephony  will  do  for  the  human  race  in 
promoting  international  good  feeling  and  prosperitv, 
and  in  the  case  of  wireless  telephony  the  difficulty  is 
yet  greater. 

In  conclusion,  let  us  revert  to>  a  few  facts  concerning 
what  has-  already  been  accomplished.  It  was  on  March 
10th,  1876 — just  over  fort)  years  ago — that  Alexander 
Bell  first  spoke  to.  his  assistants  through  100  feet  of 
Avire,  and  that  identical  piece  of  Avire  was  connected  in 
the  great  3,600-mile  trans-continental  line  when  the 
same  two  men  spoke  to  each  other  in  New  York  and 
San  Francisco  respectively.  From  two  men  in  1876 
the  staff  of  the  Bell  system  has  grown  to  more  than  600 
engineers  and  scientists,  and  there  has  been,  and  .still 
is,  continual  development  in  the  equipment  used.  The 
efficiency  of  the  electrical  engineer  is  not  judged  so 
much  by  his  works  that  endure  as  by  the  size  of  the 
scrap  heap  he  creates.  The  size  of  the  scrap  heap  is 
the  measure  of  progress.  In  forty  years  Ave  have 
invented,  used,  and  thrown  away  53  patterns  of  tele- 
phone receivers  and  73  patterns  of  transmitters.  The 
average  age  of  all  the  twelve  million  telephones  in  use 
to-day  throughout  the  United  States  is  less  than  five 
years.    By  means  of  the  telephone  the  people  of  the 
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United  States  hold  more  than  9,000  million  conversa- 
tions in  the  course  of  a  year  over  some  21  million  miles 
of  -wire     Yet  the  mission  of  the  telephone  is  scarcely 


begun. 


PIPE  COATING  TO  PREVENT  ELECTROLYSIS.* 

Electrolytic  and  chemical  corrosion  of  underground 
DirTes  has  long  been  a  matter  with' which  gas  and  water 
h  terests ha^  been  seriously  concerned.  Of  the  various 
methods  adopted  to  prevent  this  action  perhaps  the 
cie  best  known,  oldest  and  most  generally  used  is  that 

co^Sng the  pipes  with  some  form  of  coating,  notably 
paint  There  are  many  different  brands  of  such  coat- 
fngs  upon  the  market,  from  low  to  high  prices .  and 
rendering  fair,  poor,  bad  and  indifferent  ^ce.  What- 
ever the  price  of  the  paint  used,  however,  the  service 
is  usualh  erratic.  In  one  place  the  coating  may  give 
airly  Pleasing  results  as  regards  protection  and  h  e, 
vherea?  the  same  grade  of  paint  put  on  the  same  make 
of  pmS  at  the  same  time  by  the  same  men  with  equal 
car?  but  with  the  pipes  installed  in  another  location 
faS  rapidly  or  gives  no  protection  whatsoever,  or 
possibly  appears  to  hasten  deterioration. 

A  large  gas  company  which  has  experimented  with 
nearly  1o  different  paints  aiT  widely  different  pnces 
and  applied  in  many  different  ways  has  found  that  the 
c""  appears  to  be  no  criterion  of  results  ^^ere 
unsatisfactory  in  every  case.  FmaUy  a  coatag  was 
developed-  which  costs  considerably  less  than  the 
maTority  of  patented  ones  experimented  with,  and 
Sso  g  ves  fa?  more  uniform  results.  This  company 
has  b'een  using  this  coating  for  about  six  years,  and 
has  obtained  a  satisfactory  protection  at  a  low  cost 
altho^h  Its  pipes  traverse  a  city  containing  almost 
eCrv^onceivable  sort  of  soil,  a  network  of  car  tracks, 
and  a  direct-current  distributing  system  underground 

The  coating  used  consists  of  a  clean  tar  pitch  free  of 
water,  soluble  matter  and  acids    This  pitch  has  a 
specific  gravity  of  about  1.28  at  60  deg.  Fahr.  when 
hipped  to  the  various  dipping  stations  distributed 

Eo:  the  city.  Before  treatment  all  pipes  are 
t  orouglZ  cleanedof  all  grease,  rust,  scale,  moisture, 
etc  S  dean  pipes  are  then  placed  in  a  long  wooden 
trough  about  1  ft  wide  and  o.75  ft.  in  depth  m  such  a 
waythaT  steam  can  blow  through  them  thus  hea ing 
them  The  pipe  is  then  let  down  into  the  hot  pitch 
and  slowly  revolved  by  means  of  a  crank,  and  m  re- 
volving wraps  upon  itself  a  piece  of  muslin  This 
voiving  mi  p      f  d      wound  to  have 

Twe  lap  of  about  n,  In  winding  the  muslin 
becomes  impregnated  with  the  hot  coal  tar  and  a 
coSg  is  toed  free  from  air  pockets  and  is  homo- 
geneous throughout. 

This  method  of  coating  pipes  is  simple  and  tends 
to  produce  uniform  results  when  carried  out  by  un- 
filedSour,  and  is  low  in  cost.  No  coating  has  ye 
SnfoSST which  protects  under  all  conditions  of  soil 
and  electrolytic  action,  but  for  the  conditions  existing 
fn  the  city  soils  and  for  electric  currents  which  are  not 
extreme  this  method  of  coating  more  than  justifies 
the  cost. 

*  Electrical  World,  N.Y. 


A    SIMPLEX    INSPECTION  LAMP. 


Messrs.  Simplex  Conduits,  Ltd.,  of  Garrison  Lane, 
Birmingham,  have  produced  a  very  useful  Electric 
Inspection  Lamp,  for  the  rapid  examination  of  the  in- 
accessible parts  of  chassis  or  engine.  As  shown  in 
the  illustration,  it  is  strongly  made  in  two  patterns, 
one  26  ins,  long,  with  the  lamp  guard  1^  ins,  diameter, 
fitted  with  a  switch  in  the  handle;  the  other  is  only 
15  ins.  long  and  the  lamp  guard  is  only  f  ins.  diameter, 
so  that  it  will  pass  small  apertures. 


The  article  is  sent  out  wired  complete,  and  can  be 
supplied  with  lamps  of  high  voltages  for  garage  ol- 
factory use,  or  it  can  be  supplied  with  low  voltage 
lamps  for  running  off  6,  8  or  12  volt  batteries  for  use 
on  the  road.   

ELECTROLYTIC    ZINC  DUST. 


When  Spongy  Deposits  are  Obtained  Deliberately. 

Generally  the  electroplater's  object  is  to  get  dense, 
coherent  and  adherent  deposits  of  metal,  and  any  deposits 
of  a  spongy  nature  are  absolutely  taboo.  Now,  howe\e,, 
a  commercial  application  has  been  found  in  which  _  the 
formation  of  friable  spongy  deposits  is  the  special  end  in  view 
Without  going  into  metallurgical  details,  it  may  be  said 
that  large  quantities  of  zinc  dust  are  used  to  precipitate 
gold  and  silver  in  the  cyanide  process  of  recovery.  1  his 
dust  was  obtained  largely  from  Belgium  and  German- 
be  fore  the  war,  and  the  cessation  of  these  supplies  led  to 
a  serious  shortage,  and  caused  experiments  to  be  under- 
taken with  a  view  to  electro-depositing  zinc  in  the  form 
of  "  trees  "  or  "  sponges  "  which  would  crumble  to  dust 

when  dried.  •       n    t  „ 

According  to  results  published  by  the  American  Electro- 
chemical Society,  sponge  metal  can  be  deposited  from  zinc 
sulphate  solution  if  a  small  amount  of  copper  or  arsenic 
salts  be  added  continuously  to  the  electrolyte,  but  this 
introduces  needless  dilution  of  bullion  by  the  copper  or 
considerable  danger  in  handling  the  gold  and  silver  pre- 
cipitates when  arsenic  is  used.  It  is  also  possible  to  obtain 
spongy  zinc  from  sulphate  solution  by  working  the  latter 
at  high  temperature  and  adding  zinc  oxide  to  maintain  a 
slightly  basic  reaction,  but  the  zinc  oxide  is  only  slightly 
and  slowly  soluble  in  the  sulphate  solution  Zinc  sponge 
prepared  from  chloride  solutions  is  rather  liable  to  oxida- 

^On  t^e^hX^best  results  are  obtainable  from  sodium 
zincate  solutions,  which  are  easily  prepared  from  caust.c 
soda  and  zinc  oxide  (both  articles  of  commerce).  The  elec- 
trical and  thermal  conditions  may  be  varied  over  a  wuM 
range  A  current  efficiency  of  about  60  per  cent,  and  a 
zinc  dust  precipitating  efficiency  of  7o-75  per  cent  are 
obtainable. P  As  "a  basis  for  estimating,  one  pound  of  zinc 
dust  requires  the  expenditure  of  abtfut  3  kvv.  hrs.  c°sts 
about  S  for  current,  with  electricity  at  id.  per  unit.  Stirring 
he  electrolyte  favours  deposition  of  close  and  even  deposits 
and  must  therefore  be  avoided  in  this  special  work.  lo 
mainSni  the  zinc  content  of  the  solution,  zinc  ox.de  may 
Tadded  from  time  to  time,  or  zinc  anodes,  in  the  form  of 
spelter,  may  be  employed. 
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{Continued  from  page  92.) 

In  \Vhite  countries  there  is  usually  not  sufficient  work 
for  all,  and1  unemployment  is  always  present,  but  in 
South  Africa  the  position  is  reversed.  All  departments 
of  industry  are  hampered  by  the  disinclination  of  the 
natives  to  work.  Where  they  are  employed  as  linemen 
there  is  not  that  continuity  of  service  which  is  desirable, 
and  iheir  utter  lack  of  sense  of  responsibility  is  the  cause 
of  much  anxiety  to  the  engineer.  Engineers  in  all  the 
tlack  Colonies  have  the  same  experience  in  this  respect, 
and  in  some  cases  their  difficulties  are  increased  by  the 
refusal  of  their  Governments  to  provide  adequate  super- 
vision. In  tropical  and  semi-tropical  countries  it  is 
only  by  constant  and  careful  attention  that  the  lines  can 
be  kept  free  from  trees  and  undergrowth,  and  insect 
troul  les ;  and  without  good  supervision  of  the  native 
linemen  the  lines  are  bound  to  suffer. 

In  Natal  all  sections  of  railway  line  with  important 
railway  signalling  circuits  and  apparatus  on  them  are 
in  the  charge  of  European  linemen,  who  are  assisted 
by  native  linemen.  Ordinary  line  sections  away  from 
the  railways  are  under  native  linemen,  each  having  a 
defined  length  to  look  after.  They  are  not  allowed  to 
touch  the  instruments.  Many  of  the  lines  run  across 
country,  miles  away  from  any  road,  and  it  is  a  native 
lineman's  duty,  usually  under  the  direction  of  the  post- 
master of  his  headquarters  station,  to  attend  fto  faults 
on  his  section  and  also  to  keep  his  section  of  line  in 
thorough  order;  but  although  he  could  be  depended  upon 
to  do  his  best  to  find  and  remove  a  line  fault,  no  de- 
pendence could  be  placed  upon  his  movements  when  he 
was  sent  out  on  ordinary  maintenance  work.  To  ensure 
a  better  check  upon  the  lineman,  the  "  line  inspection 
report"  form,  reproduced  in  the  Journal, \  was  brought 
into  use,  and  with  it  better  work  resulted. 

The  rates  of  pay  to  Europeans  in  the  Dominions  and 
Colonies  vary  generally  with  the  cost  of  living,  and  any 
reference  to  them  would  be  liable  to  be  misleading, 
unless  the  living  expenses  and  the  (local  conditions  in 
_each  case  were  aiso  stated. 

Sources  of  supply  and  delays  in  delivery. — Of  all  the 
Dominions  and  Colonies,  Canada  is  the  onlv  one  that 
has  made  any  headway  in  the  manufacture  of  appara- 
tus and  material  for  telegraph  and  telephone  purposes. 
Practically  all  wire,  cable,  subscribers'  instruments,  and 
manual  exchange  equipment  used  throughout  the  tele- 
phone services  of  the  country  are  made  in  the  Dominion. 
Automatic  exchange  apparatus,  where  this  is  in  use, 
is  obtained  from  the  United  States,  but  even  this  is  now 
being  assembled  and  built  up  in  Canada.  Copper  wire, 
iron  wire,  and  pole  fittings  are  also  made  to  a  large 
extent.  Telegraph  apparatus  is  generally  got  from  the 
States,  and  also  the  glass  insulators  so  largely  used. 
Porcelain  insulators,  where  these  are  used,  have  been 
obtained  to  some  extent  from  the  Continent. 

In  Australia,  cast-iron  pipes,  stoneware  conduits,  cop- 
per tapes  and  binders,  and  certain  of  the  pole  fittings 
fere  manufactured  in  the  country.  Prior  to  1913,  prac- 
tically all  the  insulators  used  came  from  Germany, 
but  insulators  of  both  porcelain  and  stoneware  act  now 

*  Paper  read  before  the  Inst,  E.E. 
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being  made  within  the  Commonwealth.  A  fair  amount 
of  magneto  telephone  apparatus  and  switchboard  ma- 
terial is  obtained  from  Sweden,  while  some  of  the  largei 
exchange  switchboard!  plant  and  the  Strowger  auto- 
matic apparatus  now  being  introduced  come  from 
America.  Wire,  cable,  telegraph  apparatus  generally, 
and  material  of  a  kindred  nature  are  obtained  almost 
exclusively  from  Great  Britain.  It  is  the  rule  to  invite 
tenders  for  all  supplies,  and  to  give  preference  to  goods 
of  British  manufacture. 

The  other  Dominions  and  Colonies  import  practically 
all  their  plant.  This  is  largely  obtained  from  England, 
but  quantities  of  telephone  apparatus,  especially,  have 
in  the  past  been  supplied  from  both  the  Continent  and 
the  United  States. 

The  great  distances  these  countries  are  situated  from 
their  sources  of  supply,  and  the  delays  in  delivery  that 
have  taken  place,  have  been  serious  drawbacks  to  the 
smooth  working  of  most  of  the  Colonial  engineering 
departments.  The  engineer  in  a  Colony  has  to  prepare 
his  estimates  of  expenditure  well  in  advance,  but  he 
cannot  send  off  his  indents  for  materials  until  the  funds 
are  actually  sanctioned  by  his  Government  and  voted  by 
his  Legislature.  His  estimates  cover  new  works  which 
cannot  be- proceeded  with  until  the  materials  arrive,  and 
as  it  takes  anything  from  three  to  twelve  months  to  get 
supplies  from  British  manufacturers,  it  follows  that  in 
many  cases  the  votes  have  lapsed  to  the  Treasury  before 
the  materials  reach  him,  the  money  is  no  longer  avail- 
able, and  the  work  cannot  go  on  until  the  "  ins-and- 
outs  "  of  the  whole  matter  have  been  explained  to  the 
Government.  In  the  meantime  the  workmen,  who 
have  been  retained  in  anticipation  of  the  material 
coming  to  ha"nd|  within  a  reasonable  time,  have  had 
little  or  nothing  to  do,  but  their  salaries  have  had  to 
be  paid  just  the  same.  Strong  complaint  is  frequently 
made  by  Colonial  engineers  in  this  connection,  and  the 
author  would  like  to  impress  upon  manufacturers  of 
telegraph  and  telephone  plant  the  great  need  there  is 
for  the  more  prompt  execution  of  orders  from  the 
Colonies.  Before  the  War,  it  was  no  uncommon  thing 
to  hear  an  engineer  say  he  would!  not  put  up  with  the 
dilatoriness  of  British  manufacturers,  and  that  he  would 
send  his  orders  to  the  Continent,  and  in  some  instances 
orders  were  actually  sent  there. 

In  the  Dominions  and  in  some  Colonies  these  difficul- 
ties are  got  over  by  the  establishing  of  "  reserve  stores  " 
in  which  ample  supplies  are  kept  to  meet  all  ordinary 
demands.  This  is  a  plan  which  every  Colony  with  any 
considerable  system  should  adopt.  It  involves  the  sink- 
ing of  a  certain  amount  of  capital  in  the  stock,  but  the 
convenience  and  the  saving  of  money  in  workmen's 
wages  are  worth  more  than  the  amount  of  interest  in- 
curred. Under  this  system  all  materials  are  purchased 
from  the  stores,  and  as  they  are  issued  the  stores  ac- 
count is  credited!  with  their  value  from  the  funds  pro- 
vided for  the  works  for  which  they  are  required.  Dela)  s 
in  carrying  out  works  are  thus  reduced  to  a  minimum. 

Administration. 
The  methods  of  administration  throughout  the 
Colonies  are  naturally  varied  to  meet  the  local  condi- 
tions, but  in  all  the  Dominions  (with  the  exception  of 
Canada)  and  also  in  all  the  larger  Crown  Colonies  the 
telegraphs  and  telephones  are  combined  with  the  postal 
service  of  the  country,  and  the  Postmaster-General  is 
the  officer  responsible  to  the  Government  for  the  proper 
management  of  the  organisation  as  a  whole.  In  some 
instances  the  office  of  Postmaster-vGeneral  is  a  political 
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one,  and  in  such  a  case  the  permanent  head  of  the 
Department  is  the  Secretary,  as  in  England. 

Small  Crown  Colonies. — In  some  of  the  smaller 
Colonies  telephone  exchanges  have  been  established  by 
private  companies  as  at  Hong-Kong,  Singapore,  Port 
of  Spain  (Trinidad),  and  Kingston  (Jamaica) ;  but  apart 
from  these  the  telegraph  and  telephone  systems  are 
generally  on  so  small  a  scale  that  they  do  not  justify 
the  appointment  of  a  fully  qualified  telegraph  or  tele- 
phone engineer  to  control  them,  and  so  this  duty  falls 
to  the  hard-worked  man  of  many  parts,  the  colonial 
public  works  engineer,  whose  responsibilities  in  a 
colony  of  the  size  I  have  in  mind  will  include  everything 
of  an' engineering  nature  from  harbour  works  to  electric 
bells.  Under  the  public  works  engineer  there  will  par- 
haps  be  a  telegraph  or  telephone  inspector,  who  is  often 
a  man  of  good  experience,  and  who  will  at  any  rate 
relieve  him  of  responsibility  for  the  practical  part  of  the 
work.  For  anything  of  a  technical  nature  in  which  he 
is  not  quite  sure  of  his  ground  he  does  not  hesitate  to 
obtain  advice  from  consulting  engineers  in  England. 

Large  ^Crown    Colonies.— In    the    larger  Crown 
Colonies  we  usually  find  an  organisation  on  the  lines  of 
the  Home  Post  Office.      There  will  be  a  postmaster- 
general,  a  secretary,  an  accountant,  perhaps  an  assistant 
secretary,    and    other   officers    holding    positions  of 
responsibility  on  the  Post  Office  side  of  the  Department. 
Also  a  chief  engineer,  with  engineers   in  •  dba,rge  of 
divisions  or  districts,-  each  with  the  requisite  staff  of 
inspectors,  linemen,   and  construction  workmen  under 
him.    It  is  both  convenient  and  economical  to>  combine 
the  staffs  of  the  postal  and  telegraph  and  telephone 
services  of  a  country  under  the  one  administration. 
Unfortunately,  under  this  system,  there  is  a  tendency  for 
the  commercial  staff  to  assume  functions  which  are 
liable  to  bring  them  into  conflict  with  the  engineering- 
section,  with  , a  serious  loss  of  efficiency  to  tihe  latter. 
The  officer  who  is  responsible  for  the  traffic  and  Operat- 
ing sections  of  the  organisation  is  inclined  to  see  things 
only  from  the  point  of  view  of  the  traffic  side,  and  the 
views  of  the  engineer  are  therefore  liable  to  be  sub- 
ordinated to  his.     It  has  been  argued  that  the  engineer 
should  be  directly  responsible  toi  the  Colonial  Secretary, 
bur  this  arrangement  would  not  be  likely  to  work  well  in 
practice.     It  is  most  desirable  that  the  relations  between 
thj  head  of  the  department  and  the  engineer  should  be 
of  an  amicable  nature.    If  the  engineering  section  may 
be  compared  with  the  mainspring  of  a  machine  Jie 
administration  may  be  looked  upon  as  the  governor,  and 
it  is  only  when  there  is  a  nice  adjustment  of  the  two 
parts  that  the  smooth  running:  of  the  machine  is  ensured. 
The  efforts  of  the  most  capable  engineering  body  in  the 
world  may  be  thwarted  and  the  engineers  themselves 
discouraged  if  there  is  undue  interference  and  a  lack  of 
.sympathy   and   support  from   the  Postmaster-General 
and  his  staff.     Proper  consideration  and  the  recognition 
of  good  work  done  will  inspire  a  staff  to  its  best  efforts, 
while  rough-shod  methods  will  have  the  opposite  effect. 

Dominions  :  Telegraph  Administration. — So  far  as 
the  telegraphs  are  concerned  the  administration  is  a 
comparatively  simple  and  straightforward  business. 
The  main  feature  of  the  note  is  that  more  care  is  given 
to  the' consideration  of  traffic  matters  than  used  to  be 
the  case.  Following  the  example  of  the  Home  Depart- 
ment, more  attention  is  given  to  comparing  the  merits 
of  the  various  systems  of  telegraphy  for  the  differing 
traffic  conditions  and  to  selecting  that  which  is  the  most 


suitable  in  each  case.  Where  the  traffic  is  of  sufficient 
volume  special  officers  are  appointed  to  watch  it  and  to 
suggest  the  best  routes  for  circulation  and  the  most 
economical  methods  of  dealing  with  it.  The  old  practice 
of  using  one  standard  system,,  like  the  simple  Morse  in 
one  or  other  of  its  forms,  for  all  conditions  of  traffic  is 
giving  way,  and  up-to-date  type-writing  systems  are 
already  in  use.  .  - 

Telephone    Administration. — Telephone  administra- 
tion is  a  more  complex  question.     It  is  really  a  large 
subject  in  itself,  and  the  scope  of  this  paper  will  not 
allow  the  author  to  do  more  than  deal  briefly  With  it. 
In  America,  more  than  anywhere  else,  it  has  been 
studied  and  developed  into  what  may  be  called  a  fine 
art,  particularly  by  the  American  Telephone  and  Tele- 
graph Company,  whose  operations  extend  over  the 
whole  of  the  United  States.    This,  company's  methods 
are  the  result  of  many  years'  experience  in  the  manage- 
ment of  what  is  undoubtedly  the  largest  and  most  com- 
plex  amalgamation   of  telephone   enterprises    in  tihe 
w  orld.    Formerly  the  organisation  was  based  on  geo- 
graphical or  territorial  considerations.    There  was  an 
administration,    with    a    headquarters    staff    for  _the 
organisation,  which  was  roughly  divided  into  two  de- 
partments—viz.,  the  operating  and  the  engineering. 
Each  local  district  was  controlled  by  one  officer  who 
was  responsible  to  headquarters  for  all  sections  of  the 
work,  as  was  formerly  the  case  under  the  late  National 
Telephone  Company's  organisation  in  England.  But 
with   the   great   development   of   the  service  which 
attended  the  company's  methods  of  management,  this 
system  proved  to  be  unsuitable ;  it  was  not  flexible 
enough  to  cope  with   the   tremendous  development. 
Specialisation  in  the  various  branches  of  the  work  was 
found  to  be  necessary,  and  a  new  system  called  the 
'•functional    system'    was    introduced.      Lnder  this 
system  the  organisation  is  divided  into  three  sections— 
viz.   traffic,  engineering  (or  plant,  as  it  is  termed),  and 
commercial,  and  on  the  headquarters  staff  a  special  y 
qualified  officer  is  placed  in  charge  of  each  section.  In 
each  division  the  work  is  similarly  divided  ;  there  is  an 
officer  in  charge  of  each  section  of  the  work   and  each 
is  directly  responsible  to  the  headquarters  Chief  of  his 
section.    The  duties  and  responsibilities  of  the  officers 
of  each  section  are  carefully  defined,  but  they  are  so 
correlated  that  a  certain  amount  of  overlapping  is  un- 
avoidable, and  the  success  of  the  system  reafly  lies  in 
the  decree  to  which  the  three  responsible  officers  are 
prepared  to  co-operate  with  each  other.    This  applies 
not  only  to  the  three  headquarters  chiefs  but  also  to  the 
divisional  officers.  This  feature  of  the  system  is  claimed 
to  be  one  of  its  chief  advantages,  inasmuch  as  it  neces- 
sitates the  full  verbal  discussion  of  a  subject  in  all  its 
bearings  before  it  is  reported  upon,  and  much  time  \ 
correspondence  are  thus  saved. 

(To  be  continued.) 

Accrington.— The  Electricity  Committee  have  de 
ctded  to  increase  prices.     The  flat  rate  .for  lighting 
is  to  be  increased  from  4.8d.  to  5d.  per  unit.  Ihe 
charges  for  heating  are  to  be  advanced  from  1. 2d  J 
to  1  *d  per  unit.    Consumers  who  pay  on  the  rateable  . 
value  tariffs  will  have  their  charges  increased  from 
6d  to  7d.,  all  being  subject  to  z\  per  cent,  discount 
For  current  power  purposes  there  is  to  be  an  all-round, 
increase  of  10  per.  cent. 
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The  WESTON  SYNCHROSCOPE 


For  full  particulars  writs  for  Cat.  16. 


Model  226. 

The  indications  of  th>s  Synchroscope  are  infallible. 

A  glance  at  it  shows   immediately  to  what    degree  the 

incoming  machine  is  fast  or  slow. 

The  movement  of  the  pointer  is  smooth  and  certain  and 
'nspires  confidence. 

The  superior  design  and  construction  of  the  instrument 
ensures  a  very  long  life  and  permanent  accuracy  through- 
out its  life. 

It  indicates  exact  synchronism  within  one  degree,  of  true 
phase  coincidence  throughout  a  wide  range  of  frequency 
and  voltage. 

It  is  impossible  to  make  an  error  in  synchronising  with  it. 


We  invite  the  most  Minute  and  Critical  Examination 
of  this  instrument,  both  Electrically  and  Mechani- 
cally, in  comparison  with  any  other  Synchroscope  at 
present  Manufactured,  and  we  are  confident  that  a 
Comparative  Test  of  the  Instrument  will  easily 
demonstrate  the  Superiority  of  the  Weston  Synchro- 
scope. 


Weston   Electrical   Instrument  Company, 

Audrey    House,    Ely    Place,    Holborn,    London,  E.C. 

Telephone:  2029  Holborn.        Inland  Telegrams:  "Pivoted  Smith,  London." 
Telegraphic  and  Cable  Address  :  "  Pivoted  London." 


ACCUMULATORS 


of  any   size   for   every  Purpose. 


ELECTRICAL  cufton  junction. 
STORAGE  CQ  manchesteb 

IT\irTri\  ^  LONDON  OFFICE i 
LI M  1  1  Li)  ».  VICTORIA  STREET. 
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HART 

ACCUMULATOR  CO.,  LTD. 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for    Illustrated  Catalogue. 

STRATFORD,  LONDON. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


CASINGS. 

MADE  TO  ANY  PATTERN. 

Iki  prices  Quoted  below  are  per  100  ft 
cue  and  cover  together. 


Oar  Special  patters 
(Reed  No.  403.8S6). 


Sift  Bftitn,  »m  ApfUfU$M. 

ESTIMATES   FOR   OTHER  WOOD'* 
AND  SIZES  PROMPTLY  SENT.  *"^*«.  2 

twitch  Blocks  and  Cleats  Made  to  Order.   . 

WTdth  (soul  (  ij»  |  ii*  |  if  |  if  |  2*    |  2j'   |  3'  I  3*'  I  4' 
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TO    OUR  READERS. 

Electricitt  is  published  every  Friday,  and  is  on  sale  at  the  principal 
ttilway  Station  Bookstalls  and  Newsagent*  on  that  day.    It  has  a  very 
arge  sale  throughout  the  United  Kingdom,  as  well  as  in 
he  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
views. 

Questions  to  whioh  an  answer  is  required  must  bo  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing:  office  not  later  than  the 
first  post  Tuesday  morning:,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom ;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.    Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping:  or  address. 
No  postage  need  be  paid, 

PATRIOTISM. 

(1)  — Invest  in  the  15s.  6d.  War  Loan  Certificates. 

(2)  — Work  your  hardest  and  get  every  penny 

out  of  your  machinery.  It  will  pay  the 
country  and  it  will  pay  you! 

(3)  — Buy  and  study  technical  books.     It's  like 

buying  brains,  and  helps  you  to  earn 
yet  more  money.  Also  it  improves 
your  value  as  an  asset  to  the  Empire. 

Write  to  S.  RENTELL  <&  CO.,  Ltd.,  36,  Maiden  Lane,  Strand, 
London,  and  ask  for  their  Book  Catalogues. 
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Current  Topics. 


An 
Interesting 
Address. 


The  average  presidential  address  delivered  at  the 
commencement  ol  each  new  session,  before  our  various 
learned  societies,  is  not,  as  a  rule, 
noted  for  its  interest.  It  is  usually 
looked.'  upon  as  a  convenient  means 
of  making  the  incoming  president 
well  acquainted  with  his  fellow  mem- 
bers, and  at  the  same  time  affords  an  opportunity  for 
the  president  to  express  his  views  on  the  progress  and 
policy  of  the  society,  as  well  as  to  voice  his  opinions 
on  any  other  matters  of  common  interest  to  himself 
and  the  members  whose  representative  he  is  for  the 
lime  being'. 


In  marked  contrast  to  these  somewhat  dry  and  un- 
interesting first  night 'functions  was  tlhe  address  of  the 
new  President  of  the  Birmingham  and  District  Electric 
Club,  Mr.  A.  B.  Mudie.  This  gentleman's  peroration 
took  the  form  of  a  very  interesting  and  entertaining- 
resume  of  the  principal  electrical  events  in  the  history 
of  Birmingham,  in  the  course  of  which  several  facls 
came  to  light  which  had  either  been  forgotten  or  were 
unknown  to  many  listeners.  Thus  upwards  of  ninety 
years  ago  an  electrical  business  of  sorts  was  conducted 
in  Market  Street  by  Mr.  T.  Morris,  who  made  magneto 
machines,  batteries,  etc.  Electric  light  was  first  intro- 
duced into  the  district  in  1858,  on  the  occasion  of  the 
opening  of  Aston  Park  by  Queen  Victoria,  the  neces- 
|  sary  current  being  derived  from  primary  batteries. 


In  1878  Aston  Hall  was  illuminated  by  40  Jabloch- 
koff  candles,  fed  from  a  250  volt  dynamo,  through 
eight  circuits  of  5  lamps  apiece.      At  the  time  the 


Aston  Hall  installation  represented  the  largest  elei  - 
tribal  plant  in  the  World,  and  one  of  the  actual  candles 
used  was  on  exhibition  at  the  Club.  Coming  to  the 
City's  more  prominent  industry,  the  first  dynamo  to 
be  used  exclusively  for  plating  was  constructed  by 
Mr.  J.  S.  W.  Woolrycih  in  1844.  It  had  a  permanent 
magnet  field,  and  the  voltage  was  regulated  by  adjust- 
able keepers,  which  shunted  a  varying  proportion  of 
the  total  magnetic  flux.  The  actual  machine  can  be 
seen  in  the  museum  at  Aston  Hall. 


Another  Birmingham  industry  is  that  of  wire-draw- 
ing, and  it  is  interesting  to  note  that  the  whole  of  the 
copper  conductor,  as  well  as  the  steel  armouring  for 
the  first  Atlantic  cable  was  manufactured  locally.  The 
steel  wire  contract  was  undertaken  by  Messrs.  Horsfall 
and  Webster,  who>  undertook  to  produce  35,000  miles 
of  .095  in.  steel  wire  in  twelve  months.  The  jute  serv- 
ing was  also  made  in  Birmingham,  which  can  thus  lay 
claim  to  a  primary  interest  in  the  then  greatest  engi- 
neering: achievement  of  the  dav. 


In  view  of  the  comparatively  modern  adaptation  of 
the  telephone  to  theatres  and  churches,  thus  enabling 
subscribers  to  listen  in  their  own  homes  to  a  play  or  a 
sermon,  it  is  noteworthy  that  a  church  telephone  service 
was  first  tried  in  Birmingham,  as  was  also  the  time- 
service  system  by  means  of  which  subscribers  could 
regulate  their  clocks  to  record  Greenwich  meantime, 
the  Art  Gallery  Tower  Clock  being  maintained  as  a 
standard. 


As  marking  the  durability  of  old  time  electric  light- 
ing plant,  the  early  installations  put  down  by  the 
Midland  Railway  Co.  in  1889  and  i8gi  are  still  running 
and  giving  as  good,  if  not  better,  service  than  when 
first  installed.  The  generators  were  of  the  American 
Thomson-Houston  type,  being  D.C.,  2,500  volt  arc 
lighters.  They  are  belt  driven  from*  steam  engines, 
six  machines  to  each  goods  yard.  As  a  concession  to 
progress  the  Lawley  Street  arcs  were  recently  replaced 
by  600  c.p.  half  watts,  the  automatic  cut-out  in  each  of 
the  original  arc  lamps  being  retained. 


In  the  field  of  electric  traction,  Birmingham  has  been 
particuilaly  unfortunate,  chiefly  owing  to  the  leases 
granted  to'  various  tramway  companies,  who  failed  in 
.the  early  days  to  secure  the  necessary  permission  for 
overhead  trolley  construction.  One  of  the  earliest 
electric  tramwav  systems  in  Birmingham  depended  on 
batteries  carried  by  each  car,  the  charging  station  being 
at  Bournebrook.  According  to  Mr.  Mudie,  the  service 
was  fairly  good,  the  only  objectionable  feature  being 
the  acid  fumes  from  the  cells,  which  Avere  located 
under  the  seats  of  the  car.  One  of  the  principal 
troubles  with  which  the  tramwiay  authorities  in  Bir- 
mingham have  had  to  contend  has  been  the  narrow- 
gaugie  track,  retained  since  the  days  of  steam  cars. 
This  does  not  stand  up  to  the  traffic  loads  of  a  modern 
trolley  svstem,  and  is  a  constant  source  of  trouble  and 
expense. 

Birmingham  manufacturers  were  quick  to  appreciate 
the  future  possibilities  of  trade  in  electric  light  fittings 
and  accessories,  and  several  of  the  leading  local  makers 
of  electrical  fittings  were  originally  specialists  in  gas 
fittings  only.  In  this  connection  there  are  probably 
few  of  my  readers  wbo  are  aware  that  the  collapse  of 
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the  cycle  boom  in  1897  was  responsible  for  the  intro- 
duction and  subsequent  success  of  the  conduit  system 
of  wiring,  or  running  conductors  in  steel  tubes  instead 
of  wood  casing. 


When  the  demand  for  cycle  tubing  fell  off,  the  firms 
w  ho  had  been  manufacturing  it  in  such  large  quantities 
had  to  look  around  for  a  new  outlet  for  their  products 
or  go  under  altogether.  The  idea  of  using  a  light 
gauge  steel  tube  in  place  of  the  Bathurst  Insulated 
Conduit,  for  the  protection  of  electrical  conductors 
originated  with  Mr".  Waterhouise  and  the  Simplex  Steel 
Conduit  Co.,  Electric  and  Ordnance  Accessories  Co., 
and  all  other  makers  of  steel  conduits  and  fittings,  bad 
their  origin  in  this  simple  adaptation  of  a  product  in- 
tended for  one  purpose  lo  another  in  quite  a  different 
field  of  industry. 


Among  the  many  industries  which  have  been  resus- 
citated in  this  country,  as  a  "result  of  the  war,  is  that  of 
gla'ss  manufacture,  formerly  carried 
A  on    principally   in  enemy  countries. 

Revived  So  much  progress  has  been  made 
Industry.  that  the  Huns  will  find  it  difficult, 
if  not  impossible,  to  reclaim  this 
business  on  the  return  of  peace.  Already  the  principal 
lanro  makers,  including  Osram,  Edison  and  Swan  and 
others  are  making  their  own  bulbs,  whilst  valuable 
research  work  is  hemg  carried  out  in  Sheffield  Univer- 
sity with  a  view  to  reviving  the  old  Yorkshire  glass 
inclustrv  on  modern  lines. 


Shortly  after  the  outbreak  of  hostilities  there  was 
opened  in  Sheffield  a  Department  of  Glass  Technology, 
the  main  function  of  which  was  research,  with  an  eye 
also  to  teaching  and  training.  The  upshot  now  is  that 
in  the  near  future,  there  will  be  inaugurated,  as  part  of 
The  University,  new  and  compact  glass  works  on  a 
model  scale,  capable  of  providing  for  research  experi- 
ments on  a  semi-commercial  scale,  and  of  guying 
students  what  practicalHv  amounts  to  a  works  training. 
Moreover,  every  branch  of  the  glass  industry  will  be 
served  by  the  department,  from  the  common  bottle  up 
to  the  highly  complex  optical  lens. 

Barnsk-v  is  now  producing  large  quantities  of  first- 
class  laboratory  glassware  in  addition  to  electric  lamp 
bulbs.  Knottingley,  too,  is  turning  out  large  quanti- 
ties of  bulbs.  The  trade  is  extending;  when  the  war 
is  over  the  enemy  will  find  several  new  glass  factories 
well  established  in  the  West  Riding,  and  one  over  the 
border  at  Worksop.  Men  in  the  trade  have  come 
together  ;  what  were  formerly  regarded  as  trade  secrets 
arc  now  common  matter  for  discussion ;  co-operation 
has  taken  the  place  of  individualism  in  the  glass  trade, 
and  a  sien  of  the  new  .spirit  is  to  be  seen  in  the  forma- 
tion of  a  Society  of  Glass  Technology,  a  national  body 
formed  for  the  mutual  discussion  of  technical  matters 
appertaining  to  the  industry. 

It  now  only  remains  to  break  down  certain  absurd 
tiade  union  restrictions  which  have  long  obtained  in 
certain  sections  of  the  glass  industry,  and  one  may 
hope  for  quite  a  large  opening  for  employment  in  this 
field  in  Great  Britain,  instead  of  sending  our  orders  to 
Germany,  which  was  apparently  the  object  of  the 
union  executive. 

Elektron. 


NATIONALISING  ELECTRICITY  IN  GERMANY. 

The  readiness  with  which  the  German  accepts — or  even 
seeks— State  control  of  his   liberties  and  enterprises  is  a 
national  characteristic,  and  applies  not  only  to  the  individual 
in  his  domestic  or  personal  affairs,  but  also  to  industrial  and 
commercial  organisations.    The  weaknesses  of  this  systfni 
are  obvious,  but  equally  obvious  are  the  advantages  which 
German  industry-  and  commerce  have  secured  by  centralising 
their    capital  and  efforts  under  the  supreme  control  ot  the 
State.    However,  it  is  not  our  present  purpose  to  discuss  the 
arguments   for   and    against   State  control,  but  srniply  to 
present  the  broad  outlines  of  a  scheme  proposed  by  Prot 
Klingenberg  (President  of  the  German  Society  of  Electrical 
Engineers)  for    the  nationalisation  of  electricity  supply  in 
Germany.    The  scheme  provides  for  the  development  of  elec- 
tricity production  and  consumption  on  a  huge  scale,  favour- 
ing it  by  taxation  designed  to  discourage  the  use  of  gas  and 
establish    a   premium  in  favour   of    electricity.  However 
desirable  it  mav  be  to  put  a  tax  on  coal  to  discourage  wastage 
of  the  valuable  by-products  which  raw  fuel  contains,  it  must 
be  admitted  that,  comparing  the  present-day  centra'l  station 
and  gas  works,  the  latter  does  more  than  the  former  to  re- 
cover the  by-products  from  coal.  .This  need  not  be  the  case, 
but  even  supposing  that  every  central  station  recovered  all 
the  by-products  from  its  coal,  there  would  still  be  no  excuse 
for  proceeding  to  crush  the  gas  industry  out  of  existence  by- 
penal   taxation.     Such   an   effective— and    grossly  unfair- 
policy  is  worthy  of  the  country  whence  comes  the  suggestion. 
'  Klingenberg" suggests  that  the  Government  erect  a  number 
of  large  stations,  favourably  situated  and  rationally  equipped 
for  the   economical   production  of  electrical   energy,  which 
would  be  distributed  to  existing  stations  at  100,000  volts  the 
existing  stations  acting  as  sub-stations.  Presumably  the  latter 
would 'utilise  their  generating  plant  until  it  became  ei the r 
obsolete  or   in  .some  other  way  unsatisfactory.    This,  ot 
course    like  so  many  other  German  ideas,  is  quite  an  old 
scheme.    The  end  in  view,  viz.,  gradual  centralisation  and 
co-ordination  of  electricity  supply  all  over  the  country  is, 
however,  more  likely  to  be  attained  rapidly  in  Germany  than 
in   countries   where  a   greater  degree  of   independence  is 
prevalent. 

Some  idea  of  the  magnitude  of  the  proposal  and  of  the 
interests  affected  therebv^is  to  be  obtained  from  the  following 
figures  :  In  1913  (the  latest  date  for  which  statistics  are 
available),  the  central  stations  of  Germany  represented  a 
capital  investment  of  about  £7  100,000,000.  The  proposed 
State  stations  Would  represent  about  £40,000,000,  and  their 
production  in  1926  would  (in  Klingenberg's  opinion)  amount 
to  10  milliard  kw.  hrs.  The  corresponding  net  annual  profft 
woud  be  about  £7i, 600,000,  yielding  4.8  per  cent,  on  the 
capital.  [There  appears  to  be  zst\  error  in  the  report  which 
reaches  us;  either  the  net  profit  must  be  about  £1, 920,000, 
or  the  return  its  only  4  per  cent,  on  the  capital  stated 
abovc— Ed.  I  It  is  estimated  that  the  gross  profit  of  the 
stations  would  yield  a  tax  revenue  of  over  £4,350,000,  in- 
cluding more  than  £"2,780,000  in  taxes  on  electric  light ; 
nearly  £"800,000  on  gas  ;  over  £"120,000  on  water  power  ;  and 
over  £7910,000  on  coal.  These  taxes  are  said  to  be  designed 
to  encourage  the  use  of  electricity  and  to  penalise  water  power 
and  coal,  so  as  to  centralise  energy  production  and  improve 
the  load 'factor  of  electricity  stations.  The  aim  is  sound,  but 
it  is  not  very  obvious  how  the  proposed  taxes  would  help  to 
attain  it.  Klingenberg  estimates  that  after  paying  taxes  and 
capital  charges  there  would  still  remain  nearly  two-thirds  of 
the  gross  profit,  which  he  estimates  at  over  £"13,900,000  per 
annum.  ,.   


Hull.— The  L.G.B.,  on  the  understanding  that  the 
expenditure  is  necessitated  by  the  war,  have  notified 
to  the  Town  Clerk  their  approval  of  a  loan  of  £60,000 
for  proposed  extensions  in  the  Electricity  Department. 
Of  this  amount  it  is  proposed  that  £30,000  will  be 
devoted  to  mains  and  £15,000  for  a  sub-station. 
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Advertisement  of  The  General  Electric  Co.    Head  Office:  67,  Queen  Victoria  Street, 


London,  E.C. 
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ENDURANCE 


The  fact  that  the  filaments 
of  WOTAN  LAMPS  are  made 
of  Drawn  Wire  wound  on 
SIEMENS  PATENT  SPIDER 
accounts  for  their  lasting 
endurance  under  the  hardest 
tests    of  vibration. 

For 

FACTORY,  WORKSHOP 

and  all  Industrial  Installations. 


woirn 


LAMPS 
ARE    SECOND    TO  NONE. 


7 


Advt.  of  SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 
38  &  39.  Upper  Thames  Street,  E.C. 
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NEW   B.T.-H.  HAND  LAMP. 


The  accompanying  illustration  is  a  sectional  draw- 
ing of  a  new  Hand  Lamp,  which  the  British 
Thomson-Houston  Co.  Ltd.  have  just  introduced. 
These  lamps,  which  are  primarily  intended  for  work- 
shop and  factory  use,  are  strongly  made  to  with- 
stand rough  handling.  Each  lamp  consists  of  three 
main  parts,  a  handle,  a  holder,  and  a  guard.  The 
handle  is  of  ebonised  wood,  and  is  fitted  with  a  rubber 
gasket  and  insulating  bush  for  the  entry  of 
the  flexible  cord.  It  is  also  fitted 
with  a  leather  loop  for  suspend- 
ing the  lamp  from  a  hook,  the 
screws  securing  this  being  of  such 
length  as  to  prohibit  any  ten- 
dency to  penetrate  the  cord.  The 
lampholder  is  entirely  of  porcelain 
except  for  the  contact  plungers. 
It  spreads  out  into  a  flange  for 
the  purpose  of  securing  it  to 
the  body  of  the  handle  by  means 
of  screws,  which  enter  a  metal 
ring  on  the  other  side  of  a  cor- 
responding flange  formed  ,on  the 
wooden  handle.  The  attach- 
ment does  not  depend  upon  the 
uncertain  hold  of  screws  in  the 
end  grain  of  the  handle:  The 
holder  further  extends  in  the 
wp\   form  of  a  protective  skirt  entirely 

\\m~^  till  coverm§  tne  caP  °*  tne  lamP- 
The  guard  is  of  strong  galvanized 
iron  wire,  and  is  secured  to  the 
handle  by  two  brass  wing  nuts, 
the  disposition  being  such  that 
on  slackening  the  nuts  a  slight 
twist  of  the  guard  relatively  to 
the  handle  suffices  to  detach  it. 
The  guard  will  accommodate  any 
lamp  up  to  and  including  the 
standard  60  watt  Mazda.  The 
lamp,  which  meets  Home  Office 
requirements,  is  of  British  manu- 
facture throughout. 


Situations  Vacant. — A  Switchboard  Attendant  is 
wanted  in  one  town  and  a.  Shift  Engineer  in  another. 
See  the  Prepaid  advertisements. 

Falkirk. — At  a  recent  meeting  of  the  T.C.  the 
minute  of  the  Electric  Light  Committee  was  in  con- 
ation. It  stated  that  a  report  had  been  prepared 
by  the  Electrical  Engineer  on  the  present  position 
of  the  electricity  works,  and  the  demands  for  electric 
current,  and  in  view  of  the  present  conditions  of  the 
country  in  consequence  of  the  war,  it  was  agreed  to 
rnimend  the  T.C.  to  negotiate  with  the  Scottish 
Central  Electric  Power  Company  for  a  supply  for 
«uch  a  time  as  might  be  arranged.  The  minute  also 
recorded  the  acceptance  of  the  offer  for  Messrs.  Lindsay, 
Crookston  and  Co.,  Glasgow,  for  1,000  tons  of  coal. 


STARTLING  FACTS  AND  POSSIBILITIES 


*  The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
Tho  latest  and  moat  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cv*'  Cush 
to  fit  pocket.  428  pages,  87  illustrations.  Prjc<j  3p.  3*,  net.  post  free 
from  Electricity  Oft'oo. 


For  many  years  past  one  has  been  accustomed  to 
near  the  cheap  power  of  Niagara  taken  as  an  accepted 
fact  and  as  sufficient  explanation  of  all  manner  of 
industrial  developments  in  the  neighbourhood  of  the 
Falls.  As  a  matter  of  fact  power  is  not  *so  very  cheap 
from  Niagara,  indeed  it  costs  more  there  than  it  does 
in  many  parts  of  Lancashire  and  Yorkshire.  The  old 
fallacy  that  hydro-electric  power  is  necessarily  cheap 
dies  hard.  The  water  may  cost  nothing,  but  the  build- 
ings and  plant  to  utilise  it  generally  cost  a  great  deal. 
A  steam  driven  station  utilising  cheap  coal  can  often 
produce  electrical  energy  more  cheaply  than  a  hydro- 
electric station,  and  if  the  by-products  of  coal  distilla- 
tion— viz.  coke,  toluene,  ammonia,  benzol,  etc. — are 
recovered  efficiently  they  may  be  sold  at  a  price  sufficient 
to  pay  for  the  coal,  so  that  if  gas  engines  are  used,  the 
cost  of  the  necessary  fuel  may  be  zero.  Steam  plant 
is  cheaper  in  first  cost  than  hydraulic  equipment,  and 
the  running  expenses  need  be  no  greater,  so  that  the 
tables  appear  to  be  turned  with  a  vengeance  against 
"  cheap  hydro-electric  power."  "  If  it  pays  the 
Americans  to  develop  metallurgical  and  electro-chemical 
industries  in  the  Niagara  district,"  says  the  Faraday 
House  Journal,  "  we  see  no  reason  why  there  should 
not  be  a  great  future  for  power  industries  in  this  country. 
British  electrical  engineers  are  able  and  willing  to 
supply  electricity  at  rates  comparing  favourably  with 
those  in  any  other  country  in  the  world,  and  there  is  no 
reason  why  there  should  not  be  a  great  increase  in  the 
manufacture  of  electric  furnace  products  in  this  country 
after  the  war."  Apropos  of  the  relative  economy  of 
steam  and  water  power  it  is  significant  that  the  Acheson 
Graphite  Co.  (whose  works  are  near  Niagara  Falls)  is 
erecting  new  plant  and  a  steam  driven  generating 
station  18  miles  from  the  falls. 


Greenock. — Mr.  Frank  H.  Whysall,  the  popular 
lecal  burgh  electrical  engineer,  was  the  lecturer  to  the 
members  of  the  Greenock  Electrical  Society  at  a  recent 
meeting,  when  he  gave  a  most  interesting  address 
on  "  Electricity  Supply  Costs."  Mr.  Whysall  com- 
menced by  discussing  the  various  sources  of  power 
generation — mentioning  that  the  large  capital  outlay 
made  supply  costs  from  water-power  installations 
as  great,  if  not  greater,  than  the  supply  costs  from 
steam  stations — and  in  regard  to  gas  engines,  he  argued 
that  the  best  economy  could  be  got  only  when  working 

on  ioo  per  cent,  load  factors.  On  a  recent  Saturday 

afternoon  the  members  of  the  Greenock  Association 
of  Engineers  and  Shipbuilers  and  the  Greenock  Electrical 
Society  paid  a  visit  to  the  Dellingburn  Power  Station 
of  the  Greenock  Corporation.  Numbering  about  seventy 
or  eighty  they  were  received  by  Mr.  F.  H.  Whysall, 
chief  engineer  and  manager,  and  members  of  the  staff. 
The  party  was  divided  up  into  sections,  and  each 
section  was  conducted  over  the  destructor,  boiler- 
house,  engine  and  turbine  room  and  switch  annexe, 
by  one  of .  the  staff.  Before  leaving  the  works  Mr. 
Thomas  Hamilton,  President  of  the  Engineers  and 
Shipbuilders  Association,  proposed  a  vote  of  thanks 
to  the  Electricity  Department  staff,  to  which  Mr. 
Whysall  replied. 

The  Electrification  of  Railways.  By  Gisoert  Kapp.  Is 
beautifully  illustrated  and  most  interesting.  Price  is.  post  free  from 
Electricity  Offioe. 


126 


ELECTRICITY. 


March  2,  1917- 


Reviews  of  Books,  Sc. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  "will  be 
esteemed.] 


Spons'  Electrical  Pocket  Book.  By  W.  H.  Molesworth, 
M.I.E.E.,  M.I.M.E.    (Spon,  6s.  net.)— The  principal  fault 
we  have  to  find  with  this  publication  is  its  misleading  title. 
It  is  in  no  sense  of  the  word  a  "  pocket  book  "  but  a  re- 
spectable volume  of  nearly  500  pages,  bound  in  cloth 
boards,  and  scaling  over  an  inch  in  thickness.  Neverthe- 
less, as  a  book  of  reference,  it  is  well  worth  a  place  on 
every  engineer's  bookshelf.    It  is  a  generally  accepted 
fact  that  most  engineering  or  technical  pocket  books  or 
works  of  reference  contain  information  on  practically  all 
subjects  except  the  particular  one  upon  which  one  happens 
to  be  requiring  some  data.    It  is  thus  impossible  to  review 
such  a  book  in  the  ordinary  sense  because  it  is  not  a  read- 
able volume.    The  true  test  of  value  is  to  put  such  a  book 
into  commission  and  note  its  shortcomings  on  the  several 
occasions  upon  which  reference  is  made    to  its  pages. 
As  a  preliminary  test  we  selected  a  subject  at  random- 
Home  Office  Regulations  affecting  the  Use  of  Electricity 
in  Mines— and  proceeded  to  search  the  index.    Our  choice 
was  unfortunate,  for  neither  mines  nor  Home  Office  as 
index  headings  afforded  us  any  hope  of  success.  Similarly, 
although  we  are  duly  warned  in  the  preface,  there  is  no 
inclusion  of  such  important  subjects  as  Telephony,  Tele- 
graphy and  other  equally  important  branches  of  electrical 
engineering.    On  the  other  hand  there  is  a  good  deal  of 
information  in  the  abstract  which  will  prove  of  considerable 
service  to  the  power  and  traction  engineer,  especially  the 
latter     Mathematical  references  have  been  reduced  to  the 
simplest  possible  form,  whilst  the  diagrams  and  illustrations 
throughout   are   very    clear   and    self-explanatory.    Vv  e 
welcome  this  addition  to  our  reference  bookshelf,  fully 
realising  that  no  single  pocket  book  or  work  of  reference 
can  adequately  fill  the  bill. 

General  Cargo  :  An  Introduction  to  Salesman- 
ship By  Richard  E.  Goddard.  (Constable.  4s.  6d.  net.) 
—The  author  and  publishers  have  chosen  an  opportune 
time  for  placing  this  book  on  the  market.  There  is  no 
time  like  the  present  when  preparing  for  trade  after  the 
war  and  the  energetic  business  man  cannot  do  better  than 
study  carefully  all  available  literature  dealing  with  a 
vital  factor  in  which  the  Huns  were  admittedly  ahead  of  us 
in  pre-war  days. 

In  the  book  under  review  there  are  many  excellent  tips 
which  may  be  assimilated  with  advantage  by  even  the 
most  experienced  salesman.    For  example  there  is  the 
value  of  the  personal  relationship  in  securing  orders,  coupled 
with  a  certain  latitude  in  addressing  correspondence  such 
that  letters  dealing  with  what  may  perhaps  be  a  deciding 
factor  in  a  transaction  should  be  allowed  to  lapse  for  the 
time  being  into  a  more  personal  strain  than  the  usual 
rules  governing  the  correspondence  of  large  business  estab- 
lishments permit.    With  regard   to   catalogues  we  are 
rather  surprised  that  the  author  favours  the  loose-leaf 
tvpe  in  which  independent  sheets  are  sent  out  from  time 
to  time  on  the  assumption  that  the  customer  will  add 
them  to  his  existing  file.    Our  experience  is  that  busy 
buyers  find  this  type  of  trade  literature  a  nuisance,  and 
that  such  loose  leaflets  are  more  often  than  otherwise 
consigned  unread  to  the  waste -paper  basket.    The  ban 
on  priced  catalogues  for  circulation  abroad  is  excellent 
and  should  be  universally  acted  upon.    The  sending  of  a 
list  marked  with  home  prices  to  a  foreign  customer  is  unfair 
to  one's  agent  on  the  spot,  and,  moreover,  often  proves 
the  means  of  actually  losing  business  and  stultifying  an 
agent's  efforts.    Advertising  in  foreign  territory  should 
"  also  be  left  to  the  discretion  of  the  local  representative 


who,  if  he  knows  his  business,  should  be  in  a  far  better- 
position  to  realise  what  form  of  advertisement  will  con- 
stitute the  strongest  appeal  to  his  local  clients.  At  the 
same  time,  such  advertising  should,  of  course,  be  under 
reasonable  control  from  headquarters.  From  the  com- 
mencement of  Chapter  VI.— Countries  and  Requirements- 
there  is  much  invaluable  information  embodied  which 
should  prove  of  service  in  estimating  the  possibilities  of 
foreign  markets  as  outlets  for  one's  goods.  The  various 
territories  are  dealt  with  in  turn  and  their  methods  and 
local  characteristics  summarised  in  a  particularly  telling, 
manner. 

Thanks  to  a  happy  style  of  expression  the  book  is  tho- 
roughly readable  from  cover  to  cover,  and  we  cordially 
recommend  it  to  all  readers  connected  with  the  sale  depart- 
ments of  engineering  and  manufacturing  establishments. 

A  NEW  TYPE  OF  FREQUENCY  METER. 


An  interesting  instrument  of  the  voltmeter  type,  by 
which  both  the  frequency  and  voltage  of  a  circuit  can  be 
measured,  has  just  been  patented  in  Germany.  According 
to  the  inventor  (J.  Sahulka)  there  are,  m  one  form  of  the- 
instrument,  two  parallel  circuits— one  with  a  hot-wire 
voltmeter  in  series  with  a  non-inductive  resistance,  and 
the  other  with  an  equivalent  hot-wire  in  series  with  a  con- 
denser    A  two-way  switch  is  used  to  interchange  the 
instrument  and  equivalent  hot  wire.    Doing  this  does  not 
change  the  constants  of  the  circuit,  but  the  instrument 
reads  the  voltage  when  connected  to  the  non-inductive 
resistance,  and  gives  a  deflection  proportional  to  the  fre- 
quency when  it  is  connected  to  the  condenser.    The  current 
flowing  in  the  latter  case  varies  with  the  frequency,  the 
capacity  of  the  condenser,  and  the  applied  voltage.  The 
voltage  is  known  from  the  first  measurement  and  the 
capacity  of  the  condenser  is  constant,  hence  the  frequency 
can  be  determined.    In  order  to  get  direct  readings  of  the 
frequency  an  adjustable  resistance  may  be.  provided  in 
the  main  circuit  to  bring  the  instrument  (used  as  volt- 
meter), to  a  definite  scale  reading  before  changing  over  to- 
the  condenser  connection.    This  amounts  to  making  the 
voltage  as  well  as  the  capacity  constant  in  the  second 
measurement.  _ .  , 

In  another  form  of  the  instrument,  a  hot  wire  voltmetei 
is  connected  in  series  with  non-inductive  resistance  (as 
voltmeter),  or  in  series  with  a  choking  coil  (as  a  frequency 
meter)     In  order  to  avoid  the  resistance  adjustment  for 
constant  voltage,  the  instrument  is  provided  with  a  specia 
type  of  scale.    The  voltage  is  first  read  from  a  voltage 
scale  and  the  connections  are  then  changed  over  and  the 
point  A  is  noted  at  which  the  needle  crosses  that  one 
a  number  of  concentric  voltage-circles  corresponding 
the  value  of  voltage  first  read.    There  are  a  set  of  spiral 
drawn  on  the  scale  corresponding  to  various  frequencies 
The  circuit  frequency  is  given  by  that  spiral  winch  passes 
through  the  point,  A,  determined  as- above.  Naturally 
it  takes  less  time  to  read  the  instrument  than  to  describ 
the  operation.   

1st  London  Engineers  Volunteers  -Orders  for  the  wee 
lw  T  ieut  -Col  C  B  Clay,  V.D.,  Commanding. — Officer  ;  Platoo 
SmmSkS  J;  A.  Watkins.  Monday,  March  5  :  Techmca 
for  Platoon  No.  9,  at  Regency  Street  ;  Squad  and  . Pla 00 
Drill,  Platoon  No.  10  ;  Signalling  Class  ;  Recruits  Drill,  6-30-8 
Wednesday  :  Instructional  Class,  6.15  ;  Platoon  Drill,  Platoon 
No  1  Thursday  :  Platoon  Drill,  Platoon  No.  7  ;  Ambulance 
Class  by  M.O.,  6.30.  Signalling  Class.  Friday  :  Technical  for 
PlafoonNo.  10,  Regency  Street;  Squad  -id  P^toon  Dnl , 
No.  9  ;  Recruits  Drill,  6.25-S.25.  Saturday  :  N.C.O.  s  Ua  s, 
2  30,  Coy.  Cdr.  Castell  ;  Knots  and  Lashings.  Sunday  :  Special 
work  at  Bombing  School,  Parade  Clapham  Junction  Station 
(C°tv  and  S  L.  Tube  Rly.),  9.45  a.m.  Uniform,  haversacks,, 
va ter-boTtles  Middav  rations  to  be  carried.  Easter  Traimng 
wUl  be  at  Esher.    See  special  order.    Other  orders  as  usual. 
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Various  Items. 


Ireland- — The  increased  price  of  coals  and  the 
increased  cost  of  gas  as  an  illuminant  is  causing  several 
Irish  towns  and  villages  which  possess  convenient  water 
power  to  turn  attention  to  electricity  for  both  power 
and  lighting  purposes.  Ireland  is  particularly  well 
supplied  with  water  power. 

Wireless  on  Aircraft- — Radio-communication  be- 
tween aircraft  in  flight  and  between  aircraft  and  earth 
requires,  says  Lt.-Col.  G.  0.  Squier  (U.S.A.  Signal 
Corps),  the  highest  possible  efficiency  and  reliability 
combined  with  minimum  weight.  The  present  tendency 
is  to  operate  the  wireless  apparatue  from  a  power 
plant  which  is  entirely  distinct  from  the  main  engine 
or  engines.  The  generator  body  is  then  given  a  stream 
line  figure  and  a  separate  small  air  screw  is  provided. 
Amongst  other  methods  the  oscillation  is  being  tried 
as  the  actual  source  of  continuous  electromagnetic 
waves. 

A  New  Ampere  Gauge -—Prominent  amongst  the 
technical  contents  of  the  February  issue  of  the  Wireless 
World  is  a  detailed  description,  with  illustrative  drawings 
and  diagram,  of  a  new  invention  just  produced,  which, 
designed  primarily  as  a  maximum  current  gauge  to 
indicate  the  condition  of  syntony  in  wireless  circuits, 
may  be  employed  as  a  substitute  for  a  Thermo- Junction 
and  Galvanometer  Combination  in  various  other 
measurements.  It  is  characterised  by  a  sensitiveness 
and  simplicity  hitherto  sought  in  vain.  In  addition, 
the  various  articles  for  aiding  rapid  and  simple  calcula- 
tions, which  have  become  recognised  as  characteristic 
of  this  magazine,  find  a  fresh  exemplification  in  the 
Wave-Length  Calculations  contributed  by  Mr.  Baillie, 
whose  original  tables  cannot  but  prove  extremely 
useful  to  every  practical  worker. 

Certified  Occupations  Revision  — The  latest  re- 
vision of  the  list  of  Certified  Occupations  does  not 
make  any  drastic  changes  concerning  electrical  workers, 
the  only  difference  being  that  in  the  case  of  married 
men  the  age  at  which  reservation  commences  has  been 
raised  from  25  to  27.  In  the  previous  revision,  in 
November  last,  it  was  made  a  condition  that  only 
men  passed  for  General  Service  were  to  be  taken  from 
the  reserved  trades,  all  men  in  other  classes,  irrespective 
of  age,  being  allowed  to  remain  in  their  civil  employ- 
ment. The  new  revision  removes  Class  B  (1)  from 
this  privilege,  so  that  the  present  position  is  that  all 
single  men  and  married  men  up  to  the  age  of  27  who 
have  been  classified  in  Classes  A  (1)  or  B  (1)  will  not 
now  be  entitled  to  exemption  on  the  ground  of  being 
in  a  certified  occupation..  It  is  announced  that  in  a 
few  weeks'  time  another  revision  will  be  made,  which 
will  release  more  men  for  the  colours. 

Indispensable  Tin. — The  uses  of  tin  are  manifold, 
and  there  is  no  known  substitute  for  this  useful  metal. 
The  electrician  uses  it  to  protect  copper  wires  from 
the  sulphur  in  vulcanised  rubber  and,  at  the  same 
time,  to  protect  the  rubber  from  the  oxidising  influence 
of  copper.  This  application,  though  important,  con- 
sumes an  amount  of  tin  which  is  negligible  in  comparison 
with  the  quantities  used  in  making  solder,  tin-plate, 
babbit  metal  and  other  alloys.     If  tin  were  only  6d. 

Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  Interested  '.a  using  coal  with  economy  and  efficiency.  Royal 
Irj.  illustrated.  Is.  Id.  net  pout  free  from  KleotbaWt  Office. 


a  pound  it  might  be  used  more  liberally  than  at  present, 
but  if  it  cost  5s.  a  pound  it  would  still  have  to  he.  used 
for  most  of  the  purposes  in  which  it  is  now  employed. 
According  to  the  journal  of  the  Franklin  Institute, 
tin  shares  with  nickel  the  peculiar  distinction  of  being 
one  of  the  only  two  metals  not  found  in  the  mineral 
resources  of  the  United  States.  Tin  is  one  of  the 
weak  points  in  America's  self-efficiency,  and  if  she 
were  cut  off  from  the  tin.  supplies  serious  sanitary  and 
manufacturing  troubles  would  result. 

Weight  and  Energy  Storage- — How  many  readers 
have  the  slightest  idea  as  to  how  a  storage  battery 
compares  with  a  flywheel  in  the  matter  of  energy  stored 
per  lb.  of  weight  ?  Naturally  everything  depends  on 
the  speed  at  which  the  flywheel  is  running,  and  the 
available  fraction  of  the  total  energy  stored  depends 
on  the  variation  which  can  be  permitted  in  the  speed 
of  the  flywheel.  Assuming  that  the  flywheel  is  running 
at  its  maximum  safe  speed,  a  cast-iron  wheel  will 
store  a  total  of  about  640  ft.  lbs.  per  lb.,  whilst  a  steel 
wheel  will  store  about  3,200  ft.  lbs.  per  lb.  A  De  Laval 
turbine  disc,  which  is  built  of  very  special  steel  and 
constructed  most  carefully,  may  store  as  much  as 
31,000  ft.  lbs.  per  lb.,  which  is  better  than  the  25,000 
to  30,000  ft.  lbs.  per  lb.  attained  by  high  grade  storage 
batteries.  On  the  other  hand,  many  storage  cells  give 
a  weight-storage  performance  no  better  than  an  average 
good  steel  flywheel.  We  may  say,  in  fact,  that  the 
range  of  storage  of  both  steel  flywheels  (or  discs)  and 
storage  batteries  is  from  about  3,000  to  30,000  ft.  lbs. 
per  lb.,  but  that  whereas  an  average  steel  flywheel 
does  not  give  much  more  than  3,000  ft.  lbs.  total 
stoiage  per  lb.,  a  good  modern  storage  battery  should 
give  well  over  20,000  ft.  lbs.  per  lb.  Further,  practically 
the  whole  of  the  latter  energy  should  be  available, 
whereas  the  effective  energy  storage  of  a  flywheel 
in  most  applications  is  limited  to  a  fraction  of  the  total 
energy  stored,  since  the  permissible  speed  variation 
is  restricted. 

Speak  Close  to  the  Transmitter! — Speaking 
before  the  Indiana  Independent  Telephone  Association, 
R.  H.  Manson  stated  that  the  loss  in  telephonic  trans- 
mission was  equivalent  to  3^  miles  of  standard  cable  when 
the  lips  were  \  inch  from  the  mouthpiece  rim,  to  11  miles 
of  cable  at  1  inch,  and  to  17  miles  at  \\  inches.  The 
basis  of  comparison  is  the  transmission  obtained  with  a 
non-microphonic  transmitter  when  the  lips  are  at  the 
mouthpiece  rim.  Assuming  that  32  miles  of  cable  is 
the  limit  of  commercial  transmission,  fully  one-half  of 
this  is  lost  by  talking  into  a  non-microphonic  transmitter 
at  a  distance  of  i\  inches;  and  about  one-quarter 
of  the  transmission  range  is  lost  when  speaking 
into  a  microphonic  transmitter  at  the  same 
distance.  If  the  transmitter  is  made  sufficiently  micro- 
phonic to  respond  readily  to  speech  when  the  lips  are 
some  inches  from  the  mouthpiece,  confusion  is  likely  to 
be  caused  by  the  superposing  of  room  noises,  etc.  When 
comparing  transmitters  it  is  important  to  bear  in  mind 
the  effect  of  varying  the  lip-distance,  and  it  is  obviously 
of  little  use  spending  money  in  switchboard  artificial 
cable  range  if  subscribers  persist  in  talking  even  a  few 
inches  away  from  the  transmitter  and  thus  sacrificing 
half  the  range  at  their  disposal. 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. MO  pd-  10  illustrations.  2s,  9d.  pr>st  free  from  Electricitf 
office. 
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Dividend-— Warrants  for  the  dividend  on  the  Pre- 
ference shares  of  W.  T.  Henley's  Telegraph  Works 
Company  Limited,  were  posted  on  the  28th  ult. 

Obituary- — We  regret  to  announce  the  death, 
at  his  home  at  Solihull,  in  his  55th  year,  of  Mr.  J.  H. 
Tucker,  of  J.  H.  Tucker  and  Co.,  King's  Road,  Hay 
Mills,  Birmingham.  It  will  not,  however,  involve  any 
change  in  the  business  or  policy  of  the  firm,  which  will 
continue  as  usual. 

Removal— Siemens  Brothers  Dynamo  Works,  Ltd., 
have  removed  from  Caxton  House,  Westminster, 
to  Palace  Place  Mansions,  Kensington  Court,  London, 
W.  (Station— High  Street,  Kensington),,  and  Siemens 
Brothers  and  Co.,  Ltd.,  have  removed  their  Caxton 
•  House  Offices  to  the  same  address.  Telephone  No. 
Western  6349. 

Annual  Dinner.— The  seventh  annual  dinner  of 
the  Birmingham  and  District  Electric  Club  will  take 
place  at  the  Swan  Hotel,  New  Street,  on  Saturday, 
March  3,  at  6  p.m.,  the  President,  Mr.  A.  B.  Mudie,  in 
the  chair.  Members  are  reminded  that  they  may  bring 
friends,  if  desired,  the  charge  being  3s.  6d.  per  head 
(Three  shilhngs  and  sixpence).  Following  the  dinner 
an  extensive  concert  has  been  arranged. 

Blackburn— A  Blackburn  tramcar  was  standing 
in  Market  Street,  Darwen,  late  on  a  recent  Sunday 
night 'when  a  Darwen  car,  which  had  been  following 
it  up'  from  Blackburn,  ran  into  it  in  consequence  of 
the  fog.  The  back  portion  of  the  former  and  the  front 
portion  of  the  latter  were  badly  broken.  Harold 
Frith,  the  driver  of  the  Darwen  car,  had  his  foot  injured 
and  was  removed  to  his  home. 

Bolton-— In  connection  with  the  linking  up  of  muni- 
cipal electrical  undertakings  in  Lancashire  and  Cheshire 
a  conference  of  electrical  engineers  was  held  at  Bolton 
Town  Hall,  on  February  22,  attended  by  repre- 
sentatives of  towns  on  the  north  side  of  Manchester, 
including  Bolton,  Bury,  and  Rochdale,  among  other 
places.  The  conference  was  private,  and  no  report 
was  published  at  the  close. 

Faraday  House-— We  are  in  receipt  of  the  Journal 
for  Lent  Term,  and  find  therein  a  continuation  of  the 
splendid  war  record  achieved  by  Faradians  past  and 
present.    Obituary  notices  are  given  for  Lieut.  C.  S. 
Hipwell,  M.C.,  and  for  Sec-Lieut.  T.  P.  Wilson  ;  and 
there  are,  happily,  less  sad  items,  such  as  particulars 
of  fresh  distinctions  gained  by  Faradians  in  various 
lands  and  services,  including  those  of  peace.    In  the 
Editorial  Notes  there  are  some  sound  views  expressed 
on  the  merits  of  the  "  sandwich  "  system  of  theoretical 
and  practical  engineering  training.  There  are  now  about 
half-a-dozen   old  Faradians  on  the  Committees  of 
I  E.E.  Local  Sections,  and  an  abstract  of  Mr.  J.  K. 
Stothert's  Address  appears  in  this  issue.    There  is  a 
further  instalment  of  "  Notes  on  Electrical  Engineering,' 
•by  Dr.  Alex  Russell,  as  well  as  an  abstract  of  the  8th 
Kelvin  Lecture.    Mr.  Romero's  note  on  power  trans- 
mission between  two  a.c.  stations  in  parallel,  suffers 
from  a  very  minute  and  almost  illegible  vector  diagram. 
The  Journal  closes  with  lists  of  examination  results, 
supplementary  service  lists  and  photographs  of  com- 
missioned Faradians.     A  splendid  war  issue,  which 
should  be  in  the  hands  of  every  student  past  or  present. 

Arithmetic  of  Electbical  ENGINEERING.  For  Technical  Students 
»ad5S  With  72  worked,  examples,  well  illustrated,  and  30 
ixercfr*     Price  3*.  3d-  net.  post  tree  from  Electricity  Office. 


Rhymney  Valley. — A  power  transmission  line,  con- 
necting the  electrical  installations  in  the  Rhymney 
and  Aberdare  Valleys,  has  been  put  into  operation. 

Meeting.— The  Inst.E.E.  will  meet  at  Victoria 
Embankment,  London,  W.C.,  on  Thursday,  8th  inst, 
at  8  p.m.  Paper  :  "  The  Voltage  Regulation  of  Rotary 
Converters,"  by  Mr.  G.  A.  Juhlin,  Member. 

Overhauling  a  Mammoth  Generator. — It  has 
doubtless  occurred  to  every  reader  that  overhauling 
the  huge  turbo-generators  lately  installed  in  the  United 
States  would  be  a  serious  undertaking  not  only  in  itself , 
but  in  that  it  means  reducing  the  station  power  tem- 
porarily by  20,000  kw.,  30,000  kw.  or  whatever  the  rating 
of  the  unit  may  be.  After  one  year  in  service,  the 
35,000  k.v.a.  set  in  the  North  West  Station  of  the 
Commonwealth  Edison  Co.,  was  recently  overhauled — 
and  sundry  structural  changes  made  in  circulating 
pump  and  condenser  to  boot— in  the  very  creditable 
time  of  78J  hours.  Work  was  commenced  within  ten 
minutes  of'the  set  being  shut  down,  and  an~unpleasant 
job  it  must  have  been  during  the  early  stages,  not- 
withstanding the  use  of  protective  gloves.  A  thorough 
inspection  of  the  blading  showed  it  to  be  practically 
as  good  as  new,  and  it  was  therefore  unnecessary  to 
remove  the  low  pressure  turbine  casing.  This  naturally 
simplified  the  job. 

-  Leeds  University.— The  twelfth  annual  report  (for 
the  session  1915-16)  bears  witness  to  the  ever-increasing 
facilities  and  ever- widening  influence  of  this  important 
University.  Its  staff  includes  many  of  the  ablest  in  the 
Kingdom,  and  its  scope  includes  all  the  factors  of  a 
liberal  education.  The  technological  side,  which  natu- 
rally appeals  specially  to  us,  is  extremely  efficient  and 
vigorous.  It  is  impossible  within  the  limited  space 
here  available  to  do  justice  to  the  Report.  Readers 
in  or  near  the  Yorkshire  district  would  do  well  to  obtain 
syllabuses  relating  to  the  Faculties  in  which  they  are 
interested,  from  the  Secretary.  Mention  must  be  made 
of  the  splendid  services  rendered  by- the  staff  and  by 
students  of  the  University  in  connection  with  the 
war_both  at  home  and  at  the  front,  in  a  diversity 
of  ways  which  are  only  adequately  appreciated  by  those 
who  have  had  first-hand  experience  with  them.  After 
the  war  this,  and  all  our  other  Universities,  will  have 
a  brighter  future  and  a  more  important  task  than  ever 
in  the  past. 

Rubber  Gloves 

FOR 

ELECTRICAL  WORKERS. 

Order  MOSELEY'S  Famous  Gloves,  and  see  that  you  get  them. 

#»■  lADAuTErn  ARQftLUTELY  PURE  FINE  PARA  RUBBER. 
GUARAHTEEDAB8OLUT6LT  r«n*  r  Fverv  Person 

which  Never  Hardens  and  is  Suitable  for  Al ^luBates.   Evjry  Person 

rhfyffidEKcoad  s^H^ffi^"* 
Uou   Must   ){ave  J/loseleys 

Write  H.B.  Dept 'for  Particulars  and  Samples, 

DAYID  MOSELEY  &  SONS,  LTD. 
ARDWICK.  MANCHESTER. 

torehousaa    -London.  Glasgow.  Dublin.  Birmingham. 
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NOTES    FOR  PLATERS. 


In  miscellaneous  electroplating  practice  one  has  often  to 
plate  "strings"  of  small  pieces,  and  quite  an  appreciable 
amount  of  time  may  be  wasted  in  the  course  of  a  day  in 
spacing  the  "  strings  "  of  work  evenly  on  the  rod.  Perhaps 
ten  strings  of  a  certain  type  of  piece  may  represent  a  vat 
load,  whilst  thirteen— or  perhaps  twenty-three— strings  are 
required  in  the  next  load.  Now,  it  is  not  everyone  who  ca/i 
divide  the  length  of  the  cathode  rod  by  eye  into  10,  13  or  23 
parts  nearly  enough  equal  to  avoid  the  necessity  for  subse- 
quent adjustment.  One  way  to  avoid  delay  is  to  divide  the 
rod  once  for  all  into  10,  12,  14.  16,  etc.,  equal  parts,  making 
a  scratch  at  each  division,  and  subsequently  eltcbing-ih  these 
scratches  and  also  the  number  to  which  the  division  corre- 
sponds, e.g.,  10  against  each  one-tenth  division,  12  against 
each  one-twelfth,  and  so  on.  To  insert  18  strings  evenly 
spaced,  one  simply  hangs  a  string  at  each  division  marked 
18,  and  similarly  wiith  other  numbers  of  strings.  This 
method  is  open  to  the  objection  that  divisions  and  numbers 
may  not  be  easily  legible  if  the  light  be  at  all  poor  or  if  the 
rod  be  at  all  dirtv  (which  it  should  not  be).  Also,  the  rod 
is  apt  to  be  a  mass  of  figures  if  one  calibrates  for  every 
division,  whilst  if  one  only  calibrates  for  even  divisions,  it 
is  not  very  easy  to  make  an  odd  number  of  divisions,  e.g.,  if 
the  rod  be  marked  only  in  tenths  and  twelfths,  this  does  not 
help  us  much  when  putting  in  ri  strings. 

An  apparently  more  clumsy,  but  really  more  useful, 
method  is  to  erect  a  small  rack  to  hold,  say,  30  laths.  One 
of  these  has  15  painted  on  both  sides  at  both  ends,  and  is 
divided  by  black  lines  on  both  sides  into  15  equidistant 
"string-positions."  Other  laths  are  divided  into  16,  17,  18, 
etc.,  equal  parte.  Up  to  5  or  6  strings  one  can  divide  the 
rod  easily  enough  by  eye,  but  beyond  that  a  lath  .should  be 
provided  for  each  division  up  to,  say,  30  (or  more,  according 
to  the  length  of  the  vat).  Each  lath  is,  of  course,  long 
enough  to  rest  on  each  end  of  the  vat,  and  is  marked  at 
each  end  (to  the  length  of  the  vat.  The  floor  of  the  rack  for 
holding  the  laths  should  be  sloped  so  that,  the  laths  being  of 
equal  length,  the  numbers  on  all  of  them  can  be  seen  at 
once.  It  is  but  a  second's  work  to  pull  out  the  17-lath 
(assuming  that  17  strings  have1  to  be  inserted  for  a  "load  "), 
lav  this  along  the  vat  parallel  to  the  cathode  rod,  and  then 
place  one  string  opposite  each  mark  on  the  lath.  By  marking 
the  lath  on  both  sides  and  painting  its  number  at  each  end 
on  both  sides,  no  time  is  wasted  in  selecting  the  right  lath 
or  the  right  side 

When  scouring  a  number  of  similar  pieces  it  is  well  w  orth 
while  to  make  a  miniature  "motion-study"  of  the  job. 
There  is  a  best  order  in  which  to  scour  the  several  surfaces 


of  the  piece,  and  there  is  a  certain  minimum  number  of 
strokes  uf  the  brush  which  need  not  be  exceeded. _  By 
adhering  to  the  "  best  order  "  time  is  saved,  and  there  is  no 
risk  of  missing  any  part  of  the  surface.  The  few  extra 
strokes  given  more  or  less  absent-mindedly  or  "  for  luck,  " 
or  because  the  scouring  is  not  performed  systematically, 
mean  but  a  few  seconds  on  each  piece,  but  in  the  course  of 
a  day  they  rq)rese,nt  a  large  waste  of  time  and  much  need- 
less 'labour.  The.  systematic  scourer  may  appear  to  work 
very  leisurely,  yet  his  output  may  far  exceed,  both  in  quality 
and  quantity,  that  of  the  man  who  works  with  more  flourish 
than  system. 

Grease  is  the  plater's  greatest  enemy.  Potash  dissolves 
grease — whv  not  let  it  do  so  whenever  possible?  Of  course, 
certain  metals  are  attacked  by  potash,  but  all  iron  and  steel 
parts  should  certainly  be  hung  in  hot  potash  solution  for  15 
minutes  or  more  previous  to  pickling.  The  alkali  extracts 
grease  and  oil  from  the  pores  of  the  metal,  and  gives  the 
pickle  free  access  to  the  latter,  with  'the  result  that  time  is 
saved  and  the  pickling  is  more  thorough.  Pickle  itself 
removes  a  limited  amount  of  grease,  tout  principally  by 
undermining  the  rust  or  scale  on  which  the  grease  rests. 
The  result  is  that  abomination  "  greasy  pickle  "  which  fouls 
clean  steel  (even  if  only  loosely)  and  wastes  time  and  pumice 
powder  in'  its  removal.  The  preliminary  use  of  potash 
prevents  grease  from  ever  reaching  the  pickle. 

Perhaps  it  is  the  neoessity  in  the  great  majority  of  cases 
for  a  final  hand  scouring  which  makes  platers  apt  to  do  by 
hand  what  could  be  done  more  effectively  and  economically 
by  chemical  or  mechanical  means.  The  removal  of  grease 
and  scale  by  potash  and  pickle  (both — not  either  alone)  is  a 
case  in  point!  Another  is  the  frequent  attempt  toMo  by  hand 
what  should  be  done  by  machine  power — using  a,  scratch 
brush  or  yet  more  vigorous  means.  An  ordinary  bristle 
scratch  brush  driven  at  speed  covers  ground  far  morerapidly 
than  the  fastest  hand  brush,  and,  by  virtue  of  its  momen- 
tum, does  more  work  than  the  hand  brush  even  for  equal 
travel. 

-  It  is  often  desirable  to  keep  freshly  scoured  work— or 
pieces  just  removed  from  pickle  or  potash — under  water  for 
a  short  time  prior  to  wiring  it'  in  the  vat  or  scouring  it,  as 
the  case  may  be.  The  usual  practice  is  to  put  the  piece  or 
pieces  in  the  scouring  vat.  Later  there  follows  a  chilly 
search  through  the  murky  water,  and  the  desired  articles 
are  finally  exhumed  from  several  inches  of  pumice  sediment, 
none  the  better  for  the  experience.  Time  is  saved  and  the 
work  is  kept  cleaner  if  it  be  put  in  a  tray  with  wire  netting 
bottom,  the  said  tray  being  under  water,  yet  held  clear  of 
the  pumice  sediment  by  four  legs.  For  quite  light  pieces 
a  wooden  box  with  netting  bottom  answers  the  purpose.^ 

How  and  whv  arose  that  strange  practice  of  "  working  " 
plating  vats  by  voltmeter  alone?  All  electrolytic  deposition 
is  a  matter  of  ampere-hours — in  other  words,  the  factors 
that  matter  are  the.  current  and  the  time  for  which  it  flows. 
Ohm's  law  applies  to  a  plating  vat  as  well  as  to  any  other 
circuit  (if  we  allow  for  the  back  e.m.f.  of  the  electrolyte),  so 
that  if  the  resistance  of  the  vat  were  constant  we  could  take 
the  voltage  across  its  terminals  as  a  measure  of  the  current 
flowing.  Actually,  however,  the  resistance  between  anode 
and  cathode  varies  with  the  resistance  offered  by  anode 
hooks,  wiring  on  conductors  and  the  various  contacts  of 
both  these;  also  it  varies  with  the  amount  of  work  in  the 
vat,  with  the  surface  of  the  pieces,  and  with  their  distance 
from  the  anodes ;  and  it  varies  very  greatly  with  the  density 
and  temperature  of  the  solution. 

Within  fairlv  narrow  limits,  there  is  a  certain  current 
density  (in  amperes  per  square  foot  of  cathode — or  work — 
surface)  at  which  any  particular  bath  should  be  worked. 
It  is  hardlv  practicable  to  work  out  the  surface  area  of  each 
batch  of  work  and  allow  for  all  the  effects  of  temperature 
and  density  variations  in  the  solutions,  but  by  working  with 
an  ammeter  (even  if  it  means  sacrificing  the  voltmeter  on 
grounds  of  economy  in  first  cost),  forming  a  rough  idea  of 
the  surface  area  of  each  vat  load,  and  keeping  temperature 
and  density  as  nearly  constant  as  possible,  many  "mys- 
teries "  would  be  solved  and  much  bad  work  avoided.  Even 
when  it  is  not  practicable  to  estimate  the  surface  area  of 
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work — as  where  miscellaneous  jobbing  work  is  done — one 
soon  gets  to  estimate  a  suitable  current  allowance,  just  as 
one  now  estimates  a  suitable  voltage,  but  with  the_  differ- 
ence that  where  an  ammeter  is  used  one  is  measuring  the 
quantity  which  actually  determines  the  rate  of  deposition, 
and  much  less  is  left  to  chance  than  when  working  by  volt- 
meter. By  all  means  use  both  voltmeter  and  ammeter  if 
they  are  available — and  they  are  provided  on  many  modern 
plating-switchboards— but  if  you  must  choose  between  the 
two  instruments,  plump  for  an  ammeter,  and  observe  and 
study  its  readings.  


VOTING  ON  BOOKS  FOR  USE  IN  PREPARING  FOR 
THE   CITY   GUILDS   ELECTRICAL  EXAMS. 


Most  professors,  lecturers  and  teachers,  and  possibly  a 
sprinkling  of  their  students,  have  at  some  time  or  another 
consulted  the  selected  Lists  of  Works  of  Reference  given 
in  the  "  Programme  "  of  the  City  Guilds'  Department  of 
Technology,  there  being  a  list  for  all  (or  nearly  all)  the 
79  subjects  dealt  with. 

So  far  as  the  Electrical  Lists  are  concerned,  all  but  one 
of  these  appear,  like  the  collection  of  effigies  at  Madame 
Tussaud's,  or  the  contents  of  any  other  museum,  to  be  the 
growth  of  years.  Most  of  the  Lists  have  reached  vast 
proportions,  and  include  some  books  which  were  first 
published  long  before  the  average  present-day  student 
was  born.  Just  try  to  imagine  what  possible  use  these 
ancient  books  could  be  in  modern  electrical  work. 

As  has  been  mentioned  previously  in  these  columns, 
there  are  books  which  it  would  be  impossible  for  anyone 
to  get  from  the  publishers  even  if  their  life  depended  on 
it,  for  the  simple  reason  that  they  have  been  out  of  print 
for  years.  Then  there  are  certain  other  books  which  could 
be  got,  but  which  would  prove  to  be  of  very  little  use  in 
these  days ;  while  on  the  other  hand,  many  well-known 
recent  books  find  no  place  in  the  Lists. 

As  if  the  listing  of  out-of-print  books  was  not  enough, 
we  find  the  name  of  a  certain  publishing  firm  mentioned 
four  times  in  the  Electrical  Engineering  List,  notwith- 
standing that  the  firm  in  question  became  defunct  several 
years  ago.  One  may  well  ask  what  the  electrical  men  on 
the  Examinations  Board  and  the  Acting  and  Consultative 
Examiners  are  thinking  of  to  permit  such  a  moth-eaten 
state  of  things.  "  Utter  negligence  "  are  the  only  words 
which  fit  the  case. 

Most  of  the  lists  contain  a  sprinkling  of  works  in  foreign 
languages.  Take  that  relating  to  Electro-Metallurgy,  for 
example  ;  out  of  1 7  books,  5  are  German — -published  in 
Berlin,  Leipsig,  etc.  This,  in  a  list  published  after  two 
years  of  the  war  is,  to  say  the  least,  peculiar.  The  list  of 
Books  for  Electrical  Engineering  fills  the  whole  of  a  closely- 
printed  page,  and  comprises  nearly  50  books. 

Apart  from  the  fact  that  out-of-print  and  out-of-date 
books  are  included,  no  attempt  is  made  to  indicate  which 
are  suitable  for  the  various  grades  and  subdivisions  of  the 
subject ;  and  the  long  and  short  of  the  whole  matter  is 
that  the  Lists  as  they  stand  at  the  present  time  are  worse 
than  useless.    They  are  ludicrous  ! 

Supposing  an  engineer,  owing  to  removal  or  some  such 
cause,  had  perforce  to  consign  a  portion  of  his  electrical 
library  to  the  second-hand  dealer  or  the  rubbish  heap,  it 
would  be  found  that  some  of  the  works  thrown  out  were  in 
the  aforementioned  lists. 

A  little  time  back  a  well-known  teacher  published  a 
suggestion  that  the  lists  should  be  based  on  the  votes  of  all 
the  prominent  teachers  in  the  country,  and  that  they  should 
be  voted  annually,  so  as  to  move  with  the  times  and  re- 
present all  shades  and  changes  of  opinion.  There  could 
not  have  been  a  more  practical  proposition,  but  no  official 
notice  was  taken  of  it. 

This  being  so,  we  determined  to  move  on  our  own  account. 
Thus  it  may  be  remenjbered  that  in  our  issues  of  Novem- 


ber 3  and  10,  under  the  heading,  "  An  Invitation  to  Tea 
chers  and  Students,"  we  dealt  with  this  subject  prett^ 
fully,  and  invited  our  readers,  both  teachers  and  students, 
to  vote  for  any  book  or  books  which  they,  from  their  own 
experience,  knew  was  suitable  for  a  certain  subject  and 
for  a  certain  grade  of  that  subject.  Our  project  receive1 
very  sympathetic  notice  and  support  at  the  hands  of  ou~ 
electrical  contemporaries,  and  we  quoted  the  very  ful 
and  trenchant  remarks  of  the  Electrical  Review  in  our  issu 
of  November  1 7. 

Since  then  we  have  received  sufficient  replies  to  enable 
us  to  compile  Lists  for  the  chief  electrical  subjects.  But 
before  we  publish  the  average  results  of  the  voting,  we 
invite  Teachers  and  Students  who  have  not  already  done  so, 
to  send  in  their  vote  on  the  back  of  a  postcard,  so  that  the . 
Lists  when  published  shall  be  representative  of  a  wide 
concensus  of  opinion. 

The  City  Guilds  electrical  subjects  and  grades  are  as 
follows  : — 

Telegraphy. — Grade  I.  Final. 

Telephony.    Grade  I.-  Final. 

Electrical  Installation  Work  [late  Electric  Wiremen's 
Work). — Grade  I.  Final. 

Electrical  Engineering. — Grade  I.    Grade  II.,  C.G. 
Grade  II.,  A.C.    Final,  First  Paper.    Final,  Second  Paper. 

Electro -Metallurgy. — Grade  I.  Grade  IL,  Section  A. 
Grade  II.,  Section  B.  Final,  Section  A.  Final,  Section  B. 
Final,  Section  C. 

Our  readers  should  note  that  we  only  want  them  to  vote 
for  that  particular  subject  (or  subjects)  and  grade  (or' 
grades)  that  they  are  or  have  been  in  touch  with.  Failing 
a  wider  selection,  they  need  only  mention  one  or  two 
books  in  each  case,  which  they  personally  have  found 
most  useful.  Suppose  a  reader  has  only  worked  in  one 
grade  and  with  one  book,  his  vote  will  be  quite  worth 
sending  in  to  us. 

We  should  now  like  to  hear  from  our  readers  within  the 
next  week  or  so,  so  that  we  can  publish  the  results  of  the 
voting  at  an  early  date.  The  voters'  names,  of  course, 
will  not  appear. 


Correspondence. 


RATING  OF  ELECTRIC  INCANDESCENT  LAMPS- 
TOTAL  WATT  RATING  AND  LUMEN  RATING. 

To  the  Editor  of  Electricity. 
Dear  Sir, — I  have  read  with  interest  your  article  in  you 
February  16th  issue  on  the  rating  of  lamps  in  lumens 
I  would  like  space  in  your  columns  to  state  that  the  lumen 
rating  now  proposed  does  not  supplant  the  established  size 
rating  of  electric  lamps  by  total  watts.    This  fixed  size 
rating  by  total  watts  will  continue  as  heretofor  as  it  is  the 
established  and  officially  recognised  basis  to-day.  The 
new  lumen  rating  is  proposed  as  a  supplement  to  the 
established  watt  rating  for  use  in  those  cases  where  luminous 
values  need  to  be  employed.    As  stated  in  your  article, 
the  lumen  is  a  better  all-round  unit  and  avoids  all  the 
difficulties  and  misconceptions  arising  out  of  the  c.p. 
rating. 

It  should  be  noted,  therefore,  that  the  fixed  watt  rating 
will  continue.  The  new  unit  of  rating  is  proposed  to  employ 
to  express  luminous  values  as  a  better  all-round  unit  than 
the  term  heretofore  used,  c.p.  The  new  lumen  rating, 
therefore  simply  supplements  as  a  derivative  rating,  the 
actual  practical  basis  of  fixed  size  rating  by  total  watts. — 
Yours,  very  truly, 

F.  W.  Willcox. 


•  The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  «?»•  flush 
to  fit  pocket.  428  pug»s,  87  illustrations.  Pri^e  3s.  2d.  net  poat  free 
from  Electricity  Ort">c. 
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HOT  WATER  BY  ELECTRICITY  * 


By  Newton  Harrison,  E.E. 


The  Central  Station  Aspect. — To  get  a  grip  on  the  ( 
Jblic  confidence  is,  as  it  is  tersely  stated,  "  part  of 
e  game."  The  game  is  that  of  producing  a  necessity, 
e  part  most  essential  is  that  of  having  it  regarded 
a  necessity.  The  public  gradually  absorbs  the 
things  placed  before  it,  as  the  result  of  belief,  cheapness, 
convenience,  and  custom.  After  the  latter  is  estab- 
lished, the  hardest  work  is  over.  Once  a  habit  becomes 
established,  the  only  effort  is  that  displayed  by  the 
salesman.  The  device  is  automatically  absorbed,  the 
use  of  it  is  explained,  but  the  demand  is  already  there. 
The  central  station  aspect  is  that  of  a  concern  anxious 
and  willing  to  do  business.  Consequently,  whatever 
service  is  performed  must  be  one  that  is  included  within 
the  strict  category  of  cheapness  and  usefulness.  Demand 
is  the  dominant  idea,  then  follows  the  price.  Heating 
water  by  electricity  is  the  feature  of  central  station 
service  to  be  considered.  Does  it  pay  or  does  it  not  ? 
What  are  the  .technical  features  of  it  ? 

Places  of  Use. — Before  the  physical  considerations  are 
entered  into,  the  places  of  use,  the  concerns  or  kinds  of 
places  must  be  reviewed.  First,  the  house  has  a  right 
to  primary  consideration.  Hot  water  is  needed  there 
for  cleaning  and  bathing.  The  washing  of  clothes  may 
be  a  prime  condition  for  its  installation.  Consequently, 
it  ought  to  be  plentiful  and  cheap.  Then,  on  a  larger 
scale,  hotels  need  hot  water.  They  are  simply  cases 
of  greater  homes,  of  a  community  order.  In  them  hot 
water  is  always  on  tap.  Drug  stores,  saloons,  and 
confectioners,  particularly  in  the  winter,  can  find  a  sale 
for  hot  drinks.  Hospitals  are  places  where  hot  water 
must  be  on  tap  at  all  times.  Finally,  even  so  radical 
a  suggestion  as  that  of  laundries  may.be  entertained. 
All  such  concerns  need  water  heated  freely  and  cheaply. 

Does  It  Pay  ? — The  question  of  cost  governs  all  com- 
mercial transactions.  If  that  is  too  high,  the  prospect 
of  profits  is  low.  On  the  other  hand,  the  cost  may  not 
be  too  high  of  the  article  in  itself,  but  the  handling  of 
it  may  be  too  expensive.  As  far  as  hot  water  is  con- 
cerned, it  is  only  too  expensive  when  all  items  being 
considered,  its  use  interferes  with  the  making  of  a  fair 
profit.  It  may  be  hard  on  the  pocket-book  of  some 
families,  but  all  in  all  it  does  pay,  if  it  is  convenient  to 
have  it.  There  is  no  flame,  no  gas,  no  risk,  as  that 
associated  with  other  heat  producers.  There  is  a  high 
efficiency  on  account  of  the  heater  being  within.  With 
the  proper  heat  insulation,  the  cost  of  electric  heating 
is  low  because  of  its  saving  advantage.  Convenience 
and  economy  are  forces  in  its  favour.  The  electricity 
acts  directly  on  the  water,  and  the  heat  units  are  not 
wasted.  A  heat  unit  costs  a  certain  amount,  as  coal, 
gas,  electricity,  or  steam.  As  coal,  it  means  that  every 
pound  of  good  quality  represents  14,000  heat  units. 
Each  unit  being  equal  to  778  foot-pounds  means  that 
a  pint,  quart,  or  gallon  of  water  will  consume  or  absorb 
heat  units  in  proportion  to  the  weight  of  water,  the 
temperature  it  is  to  be  raised  through,  and  the  initial 
temperature  from  which  it  is  started.  On  this  basis, 
practical  estimates  can  be  made  of  the  power  required. 
Heat  in  Water.- -Water  absorbs  heat  to  a  very  great 
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degree.  Hence,  in  order  to  heat  it,  sufficient  must  be 
imparted  to  cause  the  temperature  rise  required.  For 
instance,  a  gallon  of  water  weighs  8.34  pounds.  Each 
pound  of  it  will  require  one  heat  unit  to  raise  it  i° 
Fahrenheit.  Consequently,  the  heat  units  needed  per 
gallon  per  degree  Fahrenheit  are  8.34  total.  In  other 
words,  a  pint,  quart  or  gallon  require  respectively, 
I  X8.34  ;  [  x  8.34,  and  8.34  heat  units  per  degree 
Fahrenheit.  All  in  all,  the  heat  energy  is  summed  up 
by  the  total.  The  total  is  determined  by  the  number 
of  degrees  the  liquid  is  raised  through.  "The  facts  can 
be  tabulated  for  reference  as  follows  : 

Heat  Units  for  Water  per  Degree  Fahrenheit. 

100  gallons  require   100x8.34=834 

25      „  ,,    25x8.34=209 

10     „  ,   10x8.34=  83.4 

1  gallon  requires    1  x  8.34  =  8.34 

1  quart         „    i  x  8.34=  2.08 

1  pint  „    I  x  8.34  =  1.04 

These  values  are  well  known  to  heating  experts  and 
represent  the  power  required  to  do  the  thermal  work. 
Factories  may  need  water  in  hundred  gallon  lots. 
Homes  need  hot  water  only  in  gallon  or  10  gallon  lots. 
When  gas  heat  is  employed,  the  heat  units  of  the  gas 
are  imparted  to  the  water.  When  steam  heat  is  em- 
ployed, the  steam  loses  the  heat  which  the  water 
abstracts.  If  an  electric  current  develops  heat,  it  is- 
because  sufficient  current  and  resistance  are  being 
employed.  In  other  words,  the  heat  is  proportional  to 
the  resistance,  but  it  is  proportional  to  the  square  of 
the  current.  The  adjustment  of  these  values  calls  for 
commercial,  mechanical,  and  electrical  skill. 

(To  be  .continued.) 

A  THERMO-ELECTRIC  WATTMETER.  , 


A  new  and  very  interesting  type  of  Wattmeter  has 
been  patented  in  America  by  T.  W.  Varley.  The 
magnet  system  is  similar  to  that  of  a  D'Arsonval  gal- 
vanometer, and  in  the  air  gap  there  is  an  annular  heater, 
part  of  which  is  connected  as  a  pressure  coil,  the  other 
part  being  connected  as  a  current  coil  (of  course  in  shunt 
across  a  small  resistance  in  the  main  circuit).  The 
difference  in  temperature  between  the  two  semi-cylin- 
drical heating  coils  varies  with  the  product  volts  x 
amperes — i.e.,  is  proportional  to  the  wattage  which  it 
is  desired  to  measure.  This  difference  in  temperature 
is  made  to  determine  the  rotation  of  a  thermo-electric 
armature,  the  construction  of  which  is  very  ingenious. 
The  driving  spindle  of  the  recording  train  carries  an 
inverted  copper  cup  of  cylindrical  form  which  extends 
through  the  air  gap  of  the  instrument  between  core 
and  heating  coils.  The  side  or  wall  of  the  cup  is  slotted 
to  form  armature  bars  which  are  connected  by  the 
unslotted  portion  of  the  cup  at  the  upper  end,  and  are 
connected  to  a  ring  of  another  metal  at  the  lower  end. 
There  is  thus  an  annular  series  of  thermo-electric  junc- 
tions connected  to  a  closed  armature  circuit  and  exposed 
to  heating  by  the  voltage  and  current  coils  already 
mentioned.  The  net  e.m.f.  acting  in  the  armature 
circuit  depends  on  the  difference  in  heating  effect  of 
the  two  coils,  i.e.,  on  the  watts.  Under  the  influence 
of  this  e.m.f.  the  armature  system  runs  as  a  d.c.  motor 
(in  the  field  provided  by  the  permanent  magnet).  The 
turning  effort  varies  with  the  watts  and  the  counting 
train  is  calibrated  to  read  in  kilowatt  hours. 
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CONCERNING   THE    EXAM.    QUESTIONS  ON 
ELECTRIC-LIGHT  SWITCHING  IN  OUR 
ISSUE  OF  JANUARY  5TH. 


We  understand  that  quite  a  good  number  of  worked 
papers  have  been  sent  in(  but  it  seems  that  the  number 
would  have  been  even  larger  had  the  instructions  been 
read  more  carefully. 

Rule  6  distinctly  states  that  the  candidate  is  allowed 
six  weeks  for  the  working  of  the  paper,  dating  from  the 
time  that  he  obtains  his  copy.  In  spite  of  this,  one 
or  two  would-be  candidates,  who  got  their  copies  of  the 
January  5th  issue  a  month  after  it  was  published, 
thought  there  was  only  a  fortnight  in  which  to  work 
the  paper,  and  consequently  intended  to  give  up  the 
attempt  until  they  were  informed  otherwise.  There  are 
no  doubt  several  others  who  came  to  the  same  wrong- 
sort  of  conclusion  without  writing  to  say  so. 

To  avoid  further  misconception,  Messrs.  Lunberg 
ask  us  to  state  that  they  are  willing  to  receive  answer 
papers  from  anyone  at  any  time  during  the  year, 
whether  the}-  already  have  their  copy  of  the  January 
5th  issue  or  whether  they  have  just  decided  to  send 
i|d.  lo  this  office  for  it. 

The  onlv  difference  it  makes  is  that  late  papers  are 
included  in  a  later  batch  than  that  now  being  examined. 


HAVE  EXTRA  HACK-SAW  BLADES  HANDY. 


By  H.  Nickels. 

The  most  convenient  and  practical  place  to  keep  extra 
blades  for  the  hack-saw  is  to  tape  them  to  the  hack- 
saw frame  with  a  little  tape  at  each  end.  Three  or  four 
blades  can  be  taped  on  in  this  way  very  easily.  When 
the  blade  in  use  breaks,  there  is  always  one  handy  to 
put  in  its  place  without  waste  of  time.  Many  wiremen 
carry  an  extra  blade  or  two  loose  in  the  tool-bag,  but 
these  are  apt  to  be  lost  or  broken  if  a  heavy  tool  is 
thrown  into  the  bag.  The  taping  of  a  few  blades  to  a 
Saw  frame  of  two  or  more  parts  also  holds  the  frame 
together  until  the  new  blade  is  put  into  place. 

I  have  used  this  scheme  in  the  shop  as  well  as  when 
taking  the  tool-bag  to  a  job.  A  few  reserve  blades 
carried- in  this  way  are.  an  assurance  that  when  the 
stock  in  the  shop  runs  very  low  the  work  will  not  be 
tied  up.  In  fact,  when  I  notice  that  I  have  only  a  few 
blades  left  after  taping  a  batch  to  the  saw  frame,  I 
immediately  order  a  new  stock. — Electrical  Review, 
Chicago. 


Accrington. — At  a  meeting  of  the  Electricity  and 
Tramways  Committee  on  March  1,  a  letter  was  read 
from  the  Secretary  of  the  Lancashire  District  Council  of 
the  Amalgamated  Association  of  Tramway  Workers, 
making  application  for  the  payment  of  a  war  bonus  of 
6s.  6d.  per  week  to  females  employed  as  conductors  and 
in  the  shed.  The  Committee  decided  that  the  question 
of  advance  in  wages  and  the  payment  of  war  bonus 
having  been  referred  by  the  Amalgamated  Association 
of  Tramway  Workers  and  this  Corporation  to  the  Com- 
mittee on  Production  for  arbitration,  and  such  Com- 
mittee having  by  their  award,  dated  January  3,1917, 
expressly  decided  to  make  no  changes  in  the  wages  or 
war  bonus  at  present  being  paid  to  females,  this  Com- 
mittee cannot  depart  from  the  terms  of  the  award. 


ADVANTAGES  OF  MAGNETS  FOR  LIFTING. 

The  advantages  of  electro-magnets  for  hoisting  iron  or 
steel  parts  or  pieces  and  for  holding  them  suspended  during 
transport  include   simplicity   and   quickness  m  action 
reasonably  low  current  consumption  and  ability  to  deal 
with  heavy  loads  without  any  unusual  care  m  manipulation 
The  tremendous  reduction  in  magnetic  attraction  caused 
by  even  a  small  air  gap  between  magnet  and  its  work 
makes  it  important  to  use  pole-pieces  shaped  to  fat  the 
work  when  there  is  any  choice  in  the  matter     For  instance 
curved  pole  pieces  would  naturally  be  used  if  one  had  to 
handle  a  large  number  of  shells.    Owing  to  the  effect  of 
air  gaps  or  imperfect  magnetic  contact,  a  given  magnet 
will  carry  safely  a  smaller  weight  of  pig  iron  scrap  iron 
turnings  or  shot  than  of  plates  or  blocks  of  iron.  TM 
following  table  shows,  approximately  the  weight,  current 
consumption,   and   carrying   power   of  various  modern 
electro-magnets  designed  specially  for  this  work  .— 

Approximate  Carrying  Power  iLBs.). 
Current       Net  Pig       Turnings        Small  Mass^e 

Con-     weight  of    Iron  or       or  Pieces  Blocks, 

sumption.  Magnet.  Forging  Shot 

Kws.     Lbs.         Waste  1 

xJoo  300  57°  650-1,500  11.000  ^ 

x           2  000  450  850  1,100-2,000  18,000  I 

\          <'ioo  650  1,210  1,650-2,750  32.000 

7.5       4i4oo  1,000  liMO  2.2oo-3,3oo  50,000.: 

A  rectangular  core  may  be  used  in  magnets  intended  for 
lifting  rails;  long  rods,  and  so  forth,  but  circular  cores .  are 
generally  employed.  It  is  not  altogether  a  simple  matter 
to  protect- or  "  armour  "  the  magnet  against  the  roughest 
of  usage,  and  yet  secure  sufficient  cooling  One  effective 
means  is  to  use  an  aluminium  field  winding  (which  has 
the  further  advantage  of  light  weight)  insulated  only  by 
the  oxide  film  on  the  wire.  This  is  sufficient  insulation 
for  the  low  potential  difference  existing  between  adjacent 
wires,  and  it  has  the  great  advantage  of  making  the  winding 
practically  solid  metal  as  regards  conduction  ot  heat. 
Magnets  built  on  this  patented  system  are  now  built  by 
the  Lauchhammer  Co.,  the  completed  winding  being 
packed  with  mica,  impregnated  with  insulating  compound 
and  cooled  by  a  self-contained  electric  fan. 

Steel  Hardening.— One  of  the  most  vital  processes 
incidental  to  the  manufacture  of  gauges  for  munition 
work  is  the  hardening  of  the  gauges  to  resist  wear. 
Many  of  these  gauges  are  in  constant  use  week  in, 
week  out,  and,  as  may  readily  be  imagined,  there  is 
an  appreciable  amount  of  wear  due  to  the  constant 
contact  between  the  gauge  surfaces  and  the  parts- 
under  test.  In  this  connection  excellent  results  are 
reported  as  having  been  obtained  by  means  of  the 
Wild-Barfield  hardening  and  toughenfng  process  as 
applied  to  carbon  steels.  Large  numbers  of  screw 
gauges  by  various  makers  have  been  hardened  by  this 
process  with  uniform  and  accurate  results.  The  gauges 
have  first  been  tested  for  accuracy  at  the  National 
Physical  Laboratory.  After  having  been  hardened 
they  have  been  returned  to  the  Laboratory  for  verifica- 
tion, and  have  again  been  passed  for  correctness  of 
dimensions  as  well  as  for  hardness .  Comparative  wearing 
tests  carried  out  at  the  instance  of  the  Ministry  of 
Munitions  have  shown  the  Wild-Barfield  process  to 
be  a  distinct  improvement  on  ordinary  hardening 
methods.  

Arithmetic  of  Electrical  Engineering.  For  Technical  Students 
»au  Enirineers.  With  72  worked  examples,  well  illustrated,  and  J» 
sxercise*     Price  3s.  3d  net.  post  free  from  Electricity  Office. 
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SIEMENS  MOTORS 


—  for  — 
All  Outputs, 
Speeds  and 
V  o 1 1  age  s  • 


Fop  Direct  Current.  For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.G. 

TELEMAMS:  IIEMOTOR.  CENT.  LONDON.  TELEPHONE:  CITY  5360. 


JOHNSON   &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.  A.C.  CONTROL-ALSO  A.C.   St  D.C.  L.T. 

AND 

TRANSFORMERS 

STANDARDISED  UP  TO  1,500  K.V.A.  25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION. 

>      SUPPLIERS    TO  THE 

ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 

Johnson  *nd  Philups  I™ 

Charlton.  London.S.E. 

Telegrams:  ESTABLISHED    1875.  Telephone: 

Juno.  Charlton  Kent;  Greenwich  400  (6  lines). 
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3  core  19/U  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Arn  oured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


'VrOU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with  the    conductors,  anyhow^ 

^""pHERE  is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD., 

Blomfield   Street,  LONDON,  E.C. 


Every  kind 
of  Switch 

MOTOR    STARTING  SWITCHES 
BATTERY  SWITCHES. 
KNIFE  SWITCHES. 
TURN  SWITCHES. 

Write  for  particulars  to  Dept.  S  4. 


S.G.Leach  &  Co.Ltd. 
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ELECTRIC   CIRCUIT    THEORY   AND    CALCULATIONS,     With  120 

Illustrations.   3s.  6d.  net  (postage  4d.). 
This  book  explains  the  theoretical  principles  underlying  arithmetical 
problems  concerning  el  ctric  circuits  of  all  descriptions,  and  shoxvs  how 

such  problems  may  be  worked  out. 
ALTERNATING-CURRENT  WORK.   An  Introductory  Book  for  Engineers 

and  Students.   With  258  Illustrations.   6s.  net  (postage  5d.). 
ELECTRIC  WIRING.  FITTINGS.  SWITCHES  AND  LAMPS.  FOURTH 

Edition.      Entirely  Rewritten  and  Considerably  Enlarged,       6s.  net 

(postage  6d.). 

ELECTRIC-WIRING  DIAGRAMS.  (Reprinted.)  2s.  6d.  net  (postage  4d. I. 
A   FIRST   BOOK   OF   ELECTRICITY   AND  MAGNETISM.  FOURTH 

Edition.  Thoroughly  Revised  and  Considerably  Enlarged.  2s-  6d.  net 

(postage  5d.). 

ELECTRIC  LIGHTING  AND  POWER  DISTRIBUTION.  An  ElemPntary 
Manual  ot  Electrical  Engineering.  In  Two  Volumes.  Crown  8vo,  cloth 
boards. 

Vol.  I.   Seventh  Edition.  Thoroughly  Revised  and  mostly  Rewritten. 
599  pages  and  333  Illustrations.  6s.  net  (postage  6d.). 
Vol.11.  684  pages  and  407  Illustrations.    6s.  6d.  net  (postage  6d.). 
ELECTRIC  WIRING  TABLES.  A  collf  ction  of  original  and  carefully  verified 
Tables  for  the  use  of  Electricians.  Second  and  Revised  Edition.  Waist- 
coat pocket  size.  Morocco  leather  cover,  gilt  edges.   3s.  6d.  (postage  2d.), 
Full  prospectus  and  catalogues  post  free  on  application. 
WWTTAKER  &  CO.,  2,  White  Hart  Street,  Paternoster  Sq.,  LONDON,  E.C. 


ADMIRABLE  SITES  FOR 
WORKS,  FACTORIES,  Sc. 


CHE  GREAT  CENTRAL  RAILWAY  passes  from  the 
Metropolis  Northwards  through  the  centre  of  indus- 
trial England,  throwing  out  its  branches  Eastward 
and  Westward  to  the  Coast.  Its  lines  run  over  the  great 
Coalfield  which  extends  into  the  Counties  of  Lancashire, 
Yorkshire,  Nottinghamshire,  Derbyshire  and  Lincolnshire, 
thus  affording  an  easily  accessible  source  of  fuel  supply. 
This  Coalfield  is  the  largest  in  the  British  Isles,  and  was 
estimated  by  the  Royal  Commission  of  Coal  Supplies 
(1905)  to  cover  not  only  an  area  of  approximately  4,066 
square  miles,  but  also  to  contain  not  less  than  forty-nine 
thousand  million  (49,000,000,000)  tons  of  coal. 

(f  THE  GREAT  CENTRAL  SYSTEM  is  linked  up 
with  all  the  principal  centres  of  industry  in  the  country. 
The  Railway  also  directly  serves  the  important  ports  on 
the  East  and  West  Coasts,  and  the  new  Eastern  Port  of 
Immingham  should  particularly  attract  traders,  as  its 
modern  equipment  and  accessibility  at  any  time  of  the  day 
or  night,  irrespective  of  tides,  are  important  time  and 
labour  saving  factors. 


ADJOINING  THE  GREAT  CENTRAL  RAIL- 
ROAD at  various  parts  of  the  system  are  situated 
valuable  sites  for  works,  where,  by  the  introduction  of 
Biding  accommodation,  goods  can  pass  right  into  and 
directly  out  of  the  works,  which  greatly  assists  the  manufac- 
turer to  attain  his  desired  position  in  the  World's  Markets. 

{I  For  information  please  communicate  with  the  G.C.R 
^    Publicity  Office,  216,  Marylebone  Road.  London.  N,W  . 

SAM  FAY,  General  Manager. 
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TO    OUR  READERS. 

ECTiucur  is  published  every  Friday,  and  is  on  Sale  at  the  principal 
dway  Station  Bookstalls  and  Newsagents  on  that  day.    It  has  a.  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
Tiews. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

1  All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.C.    Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 
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Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 


A  Story 
with  a 
Moral. 


There  was  once  a  Jewish  Rabbi  at  Dantzig  who  was 
much  beloved  by  the  community.  One  day  there  was 
a  fire  at  his  house  which  destroyed 
his  fine  cellar  of  brandy.  The  Jewish 
community  met  to  discuss  how  they 
should  show  their  love  for  their 
Rabbi.  A  handsome  subscription 
was  suggested  and  rejected.  Various  other  ideas  of 
a  less  costly  nature  were  similarly  dropped.  Finally, 
it  was  decided  that  the  Rabbi  should  be  informed  that, 
or.  a  certain  day  every  Jew  would  come  to  his  house 
with  a  flask  of  brandy,  which  lie  would  pour  into  the 
Rabbi's  vat. 

The  good  Rabbi  was  delighted,  welcomed  his  con- 
gregation with  a  fine  luncheon,  and  the  ceremony  of 
emptying  the  bottles  into  the  vat  took  place.  When 
all  was  finished  and  they  were  alone,  the  Rabbi,  his 
wife,  and  son  descended  to  the  cellar  to  taste  the  new 
supply.  The  Rabbi  turned  the  tap  and  a  clear  fluid 
issued.  He  smelt  it  and  tasted  it.  It  was  pure  water. 
Each  Jew  had  argued  to  himself,  "  Why  spend  money 
on  good  brandy  when  water  will  do  just  as  well?  In 
such  a  large  bulk  of  brandy  one  flask  of  water  will 
never  be  detected." 


The  above  story  is  recounted  by  the  Adjutant  of  the 
i  First  London  Engineer  Volunteers  as  a  sequel  to  his 
I  report  on  the  work  of  the  corps  during  the  year,  and  is 
I  intended  to  emphasise  the  need  for  more  recruits  and 
their  more  regular  attendance  at  drills,  etc.  In  these 
(!■  (lays  it  is  incumbent  upon  those  who  are  unable  to  do 


their  share  of  actual  fighting  to  at  least  do  something 
to  further  the  great  aim  we  all  have  in  view,  viz.,  the 
subjugation  of  the  Hun,  and  one  of  the  best  means  of 
assisting  in  the  good  work  is  to  join  one  of  the  volunteer 
organisations. 


The  First  London  Engineer  Volunteers  has  achieved 
a  good  deal  during  1916,  largely  owing  to  the  zeal  and 
personal  interest  displayed  by  its  officers.  Up  to  May 
there  was  a  period  of  unrest,  parades  and  the  Easter 
Camp  being  poorly  attended.  In  May  the  old  4th, 
C.L.R.V.  and  E.I.V.E.C.  were  incorporated  as  the 
First  London  Engineer  Volunteers,  and  for  the  ensuing 
six  months  its  progress  has  been  both  real  and  apparent. 
Under  the  firm  but  kindly  rule  of  Lieutenant-Colonel 
Clay,  the  work  of  reorganisation  has  been  successfully 
accomplished,  and  the  corps  has  received  the  approval 
of  its  inspecting  officers. 


The  work  that  has  been  accomplished  may  be  divided 
under  the  heads  of  drill  and  technical  work.  The 
former  is  good  and  shows  marked  improvement  with  a 
tendency  to  increased  efficiency  following  the  establish- 
ment of  N.C.O.s  classes.  So  far  the  technical  work 
has  taken  the  form  of  entrenching  on  Sundays,  and 
such  elementary  instruction  in  bridging  as  can  be  given 
at  headquarters,  together  with  theoretical  instruction 
in  the  form  of  lectures.  The  work  of  the  searchlight 
classes  is  of  great  value,  and  is  estimated  as  a  valuable 
asset  to  the  corps.  Originally  the  special  department 
of  No.  3  Company,  .these  classes  have  now  been  thrown 
open  to  the  whole  corps,  and  sappears  wishing  to  join 
have  only  to  apply  to  their  company  officers  and  await 
vacancies.  Musketry  also  has  been  well  looked  after 
by  the  able  and  zealous  instructor,  Mr.  A.  Gerard. 
Other  departments  of  recent  origin  are  the  band  and 
ambulance  classes. 


So  far,  so  good  ;  as  to  the  future  of  the  corps,  much 
depends  upon  the  recruits  who  come  along,  and  by 
regular  attendance  and  personal  interest  in  the  doings 
of  the  Engineer  Volunteers  assist  in  making  the  corps 
one  of  the  foremost  in  the  new  Volunteer  movement. 
So  far  as  the  staff  are  concerned,  every  effort  will  be 
made  to  ensure  good,  practical  and  progressive  train- 
ing, which  shall  render  each  man  in  the  corps  a  fair 
practical  engineer  soldier  in  the  shortest  possible  time. 
To  successfully  effect  this  the  co-operation  of  the  indi- 
vidual is  essential,  in  the  shape  of  regular  attendance 
and  a  whole-hearted  response  to  the  appeal  for  recruits. 
The  corps  should  be  double  its  present  strength  within 
the  next  twelve  months  ;  and  it  is  a  corps  that  any  man 
should  consider  it  a  privilege  to  join. 


With    the    disappearance    of    the    Bosch  ignition 
magneto  from  the  world's  markets  there  would  appear 
to  be  a  tendency  for  certain  users  to 
The  Trend      favour  the  type  of  spark  producer  in 
of    Magneto      which  the  wound  or  coil  portion  is 
Design.  normally  stationary,  and   the  neces- 

sary cutting  of  th-.  field  is  effected  by 
a  solid  or  laminated  revolving  tore,  or  armature.  The 
tendency  is  Iprobably  born  of  the  influx  of  certain 
American  makes  of  magneto  which  have  been  adopted 
as  standardl  by  British  car  manufacturers  in  the  absence 
of  the  proved  Britisn  article  and  a  certain  scarcity  of 
supplies  due  to  the  war. 
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1  have  recently  examined  and  tested  several  of  these 
tvpical  American  productions,  and  must  admit  that  they 
are  capable  of  producing  a  highly  energetic  spark,  but 
their  meritorious  design  is  spoilt  in  the  majority  of 
instances  by  poor  or  defective  manufacture.  There  is 
much  to  be  said  in  favour  of  a  fixed  coil  system.  It 
overcomes  the  majority  of  insulation  troubles  and 
enables  a  very  robust  and  durable  winding  system  to  be 
constructed.;  The  revolving  inductor  has  practically 
nothing  to  go  wrong  or  give  trouble,  whilst  its  effici- 
ency is  quite  equal  to  that  of  the  Bosch  rotary  wound 
armature. 


BRITISH   INDUSTRIES  FAIR. 


It  is  in  their  contact-breaker  and  condenser  elements 
that  these  American  types  give  most  trouble.  The 
former  is  badly  designed  from  the  standpoint  of  a 
quick,  "  snappy  "  break,  so  essential  to  good  sparking, 
whilst  there  is  usually  little  or  no  provision  for  adjust- 
ment of  the  contact  screws  to  compensate  for  wear  and 
burning  of  the  contact  surfaces.  The  latter  defect  is 
aggravated  by  the  design  of  the  spark  damping  con. 
densers.  There  would  appear  to  be  little  or  no  atten- 
tion paid  to  this  highly  important  component.  The 
majority  of  American  magneto  condensers  I  have 
inspected  are  of  the  paper  and  tin-foil  variety,  care- 
lessly assembled  and  mounted,  and  connected!  by 
terminal  nuts  with  a  marked  tendency  to  slacken  off 
under  the  vibration  to  which  they  are  subject  on  the 
average  car  chassis. 

Moreover,  their  capacity  is  not  scientifically  propor- 
tioned to  the  duty  they  are  intended  to  perform,  viz., 
the  neutralisation  of  deleterious  sparking  at  the  contact 
breaker  points.  The  average  American  magneto  is  a 
notorious  contact  burner,  yet  a  little  elementary  experi- 
menting with  adjustable  capacities  across  the  break 
soon  discloses  a  capacity  which  will  effectually  secure 
immunity  from  this  trouble.  The  contact  points  also 
would  be  better  for  a  larger  area  of  contact.  Most 
American  makers  err  on  the  small  side.  They  are 
apparently  not  sparing  of  the  precious  metal  as  there 
is  usually  a  good  length  to  each  contact  screw,  but  the 
diameter  is  on  the  small  side,  having  regard  to  the 
current  density  in  the  primary  circuit. 


The  third  British  Industries  Fair  Is  now  open  at  the 
Victoria  and  Albert  Museum  and  the  Imperial  Institute,  and 
will  remain  open  till  March  9th,  from  10  a.m,    to  6  p.m 
each    day.  except   Sunday.      The  exhibits   illustrate  th< 
striking  advances  which  have  been  made  in  the  establish- 
ment of  what  have  hitherto  been  enemy  industries  in  this 
.country.    In  spite  of  the  fact  that  electrical  manufacturers 
v-ere  not  invited  to  take  space,  there  is  a  good  display  of. 
such  items  as  flash  lamps,  tov  motors,  glassware  and  other 
accessories.    Galalkh,  the  German  solidified  milk  product 
so  largely  used  for  insulation  and  other  purposes  lin  electrical 
fittings  and  accessorie,  is  now  rivalled  by  "Anglite,  the 
product  of  AngUte,  Ltd.,  68,  Cowcross  Street,  E  C.     1  he 
substitute   is  both   non-inflammable    and  non-conducting 
Insulators  and  battery  jars  are  exhibited  by  Messrs.  Joseph 
Bourne  and  San,  Denbv  Pottery,  Derby.    Flash  lamps,  dry 
cells    batteries,  pocket  lamps  -and  associated  fittings  are 
shown  in  large  variety  by  the   British  Ever  Ready  Co 
Hercules  Place,  Holloway,  N.,  whilst  Messrs.  Ward  and 
Goldstone,  Sampson  Works  Salford,  manufacturers  of  the 
"  Volex  "  Dry  Batteries,  also  exhibit  a  Similar  range  of 
p-odds.    The  most  noteworthy  and  encouraging  feature  from 
an  electrical  manufacturing'  standpoint,  is  the  number  of 
firms  now  specialising  in  electrical  glassware,  such  as  lamp 
bulbs,  shades,  arc  lamp  globes,  etc.    Judging  from  the  dis- 
play of  these  goods  on  various  stands  this  is  an  industry 
which  will  neveV  again  go  back  to  the  Continent  of  Europe. 


In  the  correspondence  columns,  Mr.  F.  W.  Willcox 
criticises  my  remarks  in  a  recent  issue    on   the  new 
standard  of  illumination.     It  will  be 
remembered   that   I    suggested  the 
The  Lumen.      term  "  lumen  "  conveyed  nothing  to 
the     average     consumer,  whereas 
candle-power  did1  suggest  an  elemen- 
tary standard  whereby  to  gauge  the  possibilities  of 
various  bulbs  in  the  matter  of  lighting  capacity.  Mr. 
Willcox   thinks    that  there  should  be  no  difficulty  in 
establishing  the  lumen    as  a  popular  unit,  provided  it 
be  explained  to  the  layman  in  terms  of  approximately 
equivalent  P.C.  I  fully  agree  that  any  person  of  average 
intelligence  will  be  able  to  grasp  the  meaning  of  the 
new  unit  in  this  manner,  but  the  fact  remains  that  it 
will  be  some  considerable  time  before  the  full  meaning  of 
the  term  lumen  will  be  so  generally  understood  as  the 
original  candle  power,  or  even  the  later  watt. 

Elektron. 


Meetings-— The  following  papers  are  to  be  read  before 
the  Society  of  Engineers  at  39,  Victoria  Street,  S.W.  :— 
March  o  at  8  o'clock— Mr.  C.  Major,  on  X-ray  His- 
tory Electrically  Illustrated."  March  16,  at  8  o'clock- 
Mr  C  P  Barber,  on  "  Munition  Work  Abroad.  March 
23,  at  8  o'clock— Mr.  S.  C.  Saunders,  on  "  Exhaust 
Systems  Employed  in  Motor  Boats." 

Electricity    for   Agriculture— Professor  V.  H. 
-  Blackman  and  Mr.  W.  Duddell,  adviser  on  the  Govern- 
ment Board  of  Inventions  and  Research,  and  an  authority 
on  wireless  telegraphy  and  electricity  generally,  are 
among  the  scientific  experts  who  have  been  chose" 
to  control  a  scheme  with  which  it  has  been  resolve 
to  make  extensive  experiments  at  Hereford  in  respec 
to  the  practical  application  of  electricity  to  agriculture 
especially   as   regards  the  improved  use   of  10msec 
air  produced  by  an  electric  discharge  from  a  system 
of  thin  wires,  in  relation  to  ordinary  farm  crops.  The 
scheme  is  altogether  far  in  advance  of  any  yet  tried, 
and  the  Government  has  given  grants  for  these  exper 
ments  to  extend  over  three  years.    The  plant  is  bui 
up  in  such  a  manner^as  to  be  quite  safe  to  any  mej 
perienced  farm  hand,  and  the  consumption  of  current 
to  be  used  is  not  of  any  great  dimensions,  and  it  is 
said  the  effects  of  electricity  will  be  greater  in  the 
earlier  stages  of  growth.    The  current  has  proved  to 
accelerate  germination,   and  really  takes  the  place 
of  the  sun,  as  it  were,  on  cloudy  days.    Much  interest 
is  centred  on  the  scheme  which  will  be  watched  very 
closely.      In  this  connection  readers  should  make  a 
point  of  studying  that  most  useful  book,  "  Growing 
Crops  and  Plants  by  Electricity,"  by  Miss  E.  C.  Dudgeon, 
who  is  a  leading  authority  on  this  important  subject. 
The  price  is  only  is.  2d.  post  free  from  Electricity 
Office.   -  * 

Fteid  Telephone  a  for  Army  Use.  Including  an  Elementary 
Ooureeln  Electricity  'and  Magnetism.  By  Capt  E.  J.  Stevens  R.A 
A  practical  book  for  all  who  are  interested  in  the  use^ of  F Me 
phones.    130  po-  '0  Ulustratiwis.    2e.  9d.  pest  free  from  Electriciti 
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TELEGRAPHS 


CABLES   and  WIRES 

FOR 

ELECTRIC   LIGHT   &  POWER 

AND  FOR 

TELEGRAPHS,  TELEPHONES, 
SIGNALLING,  &c. 


CABLE  ACCESSORIES. 


SIEMENS 


WOOLWICH. 


TELEPHONES 


OVERHEAD     LINE  MATERIAL 


PRIMARY  CELLS  &  BATTERIES. 


FLUID    &  DRY. 


SIEMENS    BROTHERS   &   CO.,  Limited, 

GENERAL  OFFICES  AND  WORKS:    WOOLWICH.  LONDON,  S.E. 

ne  :iCity  64005(7  lines).  Telegrams  :  "  Siemens,  Woolwich." 

ESTABLISHED  1858. 


D%e  HelpingHand 

_  from 

Mazda  House 


If  its  electrical 
• "  get  it  from  B.T.H. 


B.T.H.  .^Wiring 
Supplies  will 
lend  you  a  help- 
ing hand  to  keep  things 
moving  in  these  diffi- 
cult times.  Supply 
your  wants  in  lamps,  fittings 
and  accessories  from  Mazda 
House. 

The  British  Thomson- Houston  Co.,  Ltd. 

Mazda  House,  77,  Upper  Thames  Street,  London,  E.C. 
Works:  Rugby.    Branches  in  all  Urge  Towns, 
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THE  LIGHTING  OF  CINEMA  HALLS. 

The  paper  read  by  Dr.  James  Kerr  before  the  last  meeting 
of  the  Illuminating  Engineering  Society,  while  dealing  gene- 
rally with  the  effectg  of  glare  and  excessive  contrast  on 
vision,  made  special  reference  to  the  effect  of  these  elements 
in  picture  palaces. 

When  the  Illuminating  Engineering  Society  iiiM  intro- 
duced the  idea  of  "glare"  in  lighting  there  was  a  tendency 
to  ascribe  the  inconvenient  effects  of  bright  unshaded  lights 
s-mply  to  excessive  intrinsic  brilliancy.  It  was.  suggested, 
for  example,  that  if  the  brightness  of  sources  of  light  could 
be  subdued  by  means'  of  shades  to  a  value  about  3  op.  per 
square  inch  (which  is  approximately^  the  .brightness  of  the 
white  sky),  there  would  be  no  appreciable  glare. 

Since  that  time,  however,  it  has  become  more  generally 
recognised  that  this  is  not  the  only  element  to  consider.  A 
possibly  even  more  important  factor  is  the  "contrast" 
between  a  bright  object  and  its  surroundings.  Dr.  Kerr 
suggests  that  this  value  should  not  exceed  100. 1.  As  an 
instance  of  the  inconvenient  effect  of  excessive  contrast 
even  with  objects  of  relatively  mild  brilliancy,  he  mentions 
the  lighting  of  rifle  ranges.  When  this  subject  was  brought 
up  before  the  Illuminating  Engineering  Society  in  iqic 
many  speakers,  including  Mr.  Trotter,  urged  that  it  was  a 
mistake  to  have  the  bright  target  with  a  dead  black  back- 
ground ;  the  high  contrast  leads  to  a  specie  of  glare  which 
prejudices  acuteness  of  vision,  and  it  was  found  especially 
in  the  case  of  men  with  indifferent  sight,  that  the  scores  in 
such  artificially  lighted  ranges  were  less  satisfactory  than 
those  in  the  open  air. 

somewhat  similar  effect  occurs  in  the  theatre  and  in  the 


,_  «     ^1*^,1    wvA-wi  ;>  111    Hit  liltr-t 

picture  palace,  where  the  audience  gaze  at 


brightly  lit 


■  . — -1      -  •  •  ^  cuuiciiuci  gitie  an.  a 

P'C^e'  u  8  themselves  in  complete  darkness.  Dr  Kerr 
urged  that  in  such  cases  a  moderate  illumination  of  the 
auditorium   should   be   provided.     The  same   point  was 

aZTIu*?  by  ?ne  of  the  speakefs,  Mr.  Newbould,  who 
added  that  people  were  also  demanding  subdued  lighting  in 
cinema  theatres  as  a  precaution  against  possible  imPro- 
;  /£?  r65^11  to  be  determined  is  the  desirable 
amount  of  illumination  and  the  manner  of  applying  it  so  as 
to  enable  the  interior  to  be  clearly  seen  and  yet  not  appre- 
ciably affect  the  image  on  the  screen.  PP 

J?VK*?'  a'S°  refer,red  t0  '"any  other  points  that  required 
attention  ,n  enema  theatres,  such  as  the  desirable  screening 
uJummatKm  the  quality  of  the  screen,  and  the  tendency  of 
poor  films  to  produce  a  prejudicial  flicker.  It  seems  to  be 
?  Tf*-  ubat  aluminium-painted  screens,  while 
5»wgffg^  u-  H,ghtneas'  are  not  sufficiently  uniform,  and 
.Meld  effects  which  vary  much  according  to  the  angle  of  view. 

inAJ!<^S?inftS,i.it*uWaS^mark€d'  wereof  sI>ecial  "^rest 

coii^M  h  !?m  at  P1fUr1  P3laces  are  now  visitc«  so 
constancy  by  children,  and    also  in  view  of   the  possible 

app  .cations  of  the  bioscope  for  educational  purposes^  Sir 

Zz^TT'  the,  President'  —'tionedP  cases  of  eye- 
strain  headaches,  and   mental   instability    brought   on  "by 

t°lTZ%T10n\'m  dneTS  <*  ^fl"«  indigence  in 
such  entertainments   on  the  part  of  young   children  and 

«o7JZa  gTf-  feeHng  Ihat  f°r  children  the  dia" 

5l?v5  «ntcrta,nment  should  be  limited.  Dr.  Kerr  also 
S^itodVs  -^rmtdiftonce  froni  the  screenThoS 
^i  n,  '  i  f9  notonous  that  persons  near  to  the 
screen  were  part,cularly  apt  to  suffer  eyestrain 

Stion)  who  wr  '  pnamatograph  Exhibitors'  Asso- 
misiion'  T   PreSent   °  "P^nt  the  Cinema  Com- 

SoT'^in^eeC'aS,to  lh,C  des.irabili'y  of  full  considera-' 
«ive  „$LP  V r  ValS&?'  and'  besides  ^viting  Dr.  Kerr  to 
C  Z  uSrn^TJ^  Commission,  expressed  the  hojS 
small  wmmi  Zf  S  Eng'n<*nng  Society  would  form  a 
matter^l  "?  .co-°l>erato  with  the  Commission  on  those 

manTttPr?°S1 -r  ?h!°h  Mn  Goodenough,  the  cS- 


TRAINING  OK 


DISABLED  MEN 
ATTENDANTS. 


AS  SUB-STATION 


The  Queen  Visited,  on  February  21st,  the  classes  in  ore 
wenSErthef  Polytechnic'  uS^SST^S. 

S,       V  [^.imng  .a  PreJiminary  training  to  disabled 

ffcS  S?,dierS  «A-itatfeo  attendants. 

R    M    W  1  y, VVaS  re0eived  bv  Mr-  L-  B.  Sebastian  and  Dr 
^"  Wahnsley    respectively  Chairman  and  Principal  0 
the  'Institute,  with  whom,  among  others,  were  Mr   C  H 

^  /■  representing  the  Institution  of  Electrical 

work ■  rSr  J  Majesty  showed  the  greatest  interest  in  the 
work  that  was  beteig  done,  and  made  personal  inquiries 
from  each  man  as  to  his  disablement  and  the  process  hi 
was  making  in  his  training  progress  ne 

Insure!^  alS°  i,nSpe°t€d  ^  "P**  workshops  of  the 
ELATE  RITE. 


The  properties  claimed  for  elaterite—wlfch  is  known  af^ 
lemarkab.e  and  indeed  unique.  We  have  it  ft  ^kl 
?,US°nt2fi°fihe  thatS  hydroTarbJn 

quLntit^fn  t  r?™  °f  a  mineral  tounTm  huge 

Sia  and   «    f  em    Ut3h'  in  m°derate  quantities  in 

the  world  The  -fin?  f  PreS6nt  .known-  nowl*re  else  in 
ne  worw.  1  he  refining  process  is  sa  d  to  eliminate  the 
r.i9  per  cent,  of  hydrogen,  4.78  per  cent,  of  ox^g™    o  17 

Ev  ?hn.  e°f  Ttr0ge"'  and  °-24  Per  «ent.  of  sulphu/Sained 
by    the  crude   material,    leaving   a    substance   Xh  U 

ex\ren5tat.1»deStrUC't,b,e  by  ^  ™  Nature  Except 

for  protective  purpose,  elaterite  is  uised  in  solution  as  a 
paint    which  penetrates  into  the  pores  of  the  surface^  to 
*     *   13    aPP«cd.   and   thus  establishes  innumerable 
thread-like  supports  for  the  actual  coating.      The  latter 
when  the  sol     ts  ^  ev        ted  is  said  8         ^  latter 

cent,  pure  carbon  and  to  form  a  non-peeling,  doseSrSnS 
luminous,  ebony-black  veneer  completely  without  porls  and 
proof  against  acid,  alkali,  waterf  electricity,  oxygen  an 
nitrogen.    It  may  be  applied  to  wood,  iron,  steelfleathe 
rubber,  cork,  concrete,  tin  and  other  surfaces,  and  is  used 
effectively  as  a  coating  for  tanks  for  galvanising  and ^  other 
Weotro-plating  solutions,  the  recover?  of  gold  and 1  si  ver 

tank  w  ould  be  attacked  by  its  contents. 

which  Jil"^  Pr°dUCt  (StP  retai«s  'hose  characteristics 
which  give  the  name  of  "mineral  rubber"  to  the  crude 
material,  hence  elaterite  paint  can  be  applied  successfully 
to  guttapercha  and  similar  materials  to  protect  them  against 
Wr, .water  and  other  gases  or  liquids.  Hitherto  thl  cos 
of  dissolving  elaterite  has  been  so  high  as  to  prohibit  U 
industrial  use,  but  this  difficulty  is  claimed  now  to  be  su  - 
mounted. 


Gorey  (Co.  Wexford). — A  local  syndicate  is 
being  formed  in  connection  with  a  scheme"  for  lighting 
this  town  by  electricity.  b 

Enniscorthy  (Co.,  Wexford)— The  L.G.B.  has 
sanctioned  an  application  of  the  Urban  Council  for  a 
loan  of  £6,000,  in  connection  wiht  the  local  electric 

Llg  Ang.STcheme-  The  money  is  to  be  given  as  a  loan 
by  the  National  Bank.  Enniscorthy  is  an  improving 
town  It  was  the  scene  of  serious  fighting  in  the  Irish 
Rebellion  of  1798,  and  a  fiasco  Easter  week  last 
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NOTES   ON   BRASS  PLATING. 


The  average  plater  does  not  find  it  by  any  means  an 
easy  matter  to  maintain  an  even  colour  in  brass  plating 
and  to  keep  the  anodes  in  good  condition.  The  first 
essential  is  a  properly  balanced  solution,  and  the  second 
essentia  is  to  work  with  a  current  proportioned  to  the 
frtfredients  of  the  solution.  Too  many  platers,  says 
F  S  Thompson  (Brass  World)  start  with  wrong  propor- 
tions' use  too  much  current  to  get  the  colour,  and  have 
to  use  large  quantities  of  cyanides  or  carbonates  to  keep 
thines  going  According  to  this  writer,  maintenance  of 
100  per  cent,  anode  efficiency  in  a  cyanide  brassing  or 
bronKig  vat,  depends  primarily  on  using  the  right  quan- 
titS  of  re-agents  and  limiting  the  current  strength  to  its 

^^0^^^''  or  "combining''  quantities 
of  various  elements  is  familiar  to  the  plater  in  the  chemical 
°ise  but  what  is  not  so  generally  realised  1S  that  elec- 
enS  '  ^  conveniently  be  treated  as  a  chemical  element, 
^Zt^tlTJ^tlc^em^l  equivalent  and  that  it  is 
mJ  t  flpSov  existing  compounds  and  form  fresh  ones, 
^othe ^wordl  eiectricity  must  be  considered  to  be  an 
essentS  factor  in  the  equation  which  represents  what 

^t^^^^^^'  consisting  of  the  cyanide 
In  a  simpie        the&solvent  or  active  compound,  cyanide 
of  the  metals  and  the >  fOlye  ^  ^  ^ 

t  S°  .nide ^presenT  £  order  to  determine  the  quantity 
^leTtric  tty  to  uS  By  the  passage  of  electricity  through 
of  eiectncity  to  u  y        r  hydrogen  and  oxygen 

^C'S  wateis  not  saturated  with  sodium 
provided  that  the  ^  the  anode  and  the 

cyanide.    the  oxyge  imagined  to  combine, 

hydrogen  and ^de^iaty  ™/  |ent  to    ield  that 

so  long  as  there^s  e^ ™ug*  ^  ^  The 

amount  of  hydrogen  equ  second       reactioil)  leaves 

metal  being  P^^^mposes  at  the  anode,  the  cyanogen 
^gCktn6  by'tete^and  the  oxygen  by  the  sodium 

°%?fhTaTount  of  current  flowing  is  not  supplied  with 
If  the  amount  o  hortage  cf  free  water  ,  oxygen 

^r^Sn'combine  to  form  acid,  which  combines  with 
and  cyanogen  comDiue  t  cvanates     The  latter  are 

potassium  or  sodium  *v  form  g^J;     at  the  anode ; 

■^t^?^^*e  ^e  piates  anc\a11  aetlr 

grey  dePoslJe™™  no  free  cyanide  in  the  solution,  the 
CeaSf'  v.    i   coated  with  brown  oxide,  owing  to  absence 
rttelSSwnS  would  dissolve  or  displace  oxygen. 
?nSther  case,  anode ^  efficiency ^»  ^possMe.  m 
Low  current density         bJ0^°^mvalent  to  the 

°f  ^foTartive  elemenS  L  solution,  and  if  the  amount 
volume  of  active  e  eme^        increasing  the  free  .  cyanide 

WithOU  beluse^oth'ng  p  added  to  the  weight  of  metal 
ciency  because  notn  g         ^  current  efficiency 

deposited,    in  oruei  cy«m^  in 

^^TkigT^  ^nJfU.    Also,  we  must 
the  solution  and _  a  reagent  which  will  keep 

add  to  *e pimple  solution  som        g  q  ^ 

the  anode  free  ^ 0    £  hi  h  ^current  is  used 

deposits}  :vhlch°*eXSVee  cyanide.    The  reagent  must 


compounds.  We  have  now  a  solution  made  up  for  100 
per"  cent,  anode  efficiency  and  for  rapid  plating  we  must 
increase  the  cyanide  and  chlorine  to  correspond  to  the 
current  we  wish  to  use  and  then  we  must  proportion  the 
metallic  content  and  other  three  elements. 

When  electricity  enters  such  a  solution  it  displaces 
oxygen,  which  combines  with  the  anode  metal.  With  a 
medium  current,  exceeding  that  corresponding  to  the  free 
water  content,  chlorine  is  separated  from  the  ammonium 
and  the  hydrogen  and  perhaps  some  ammonium  form  a 
temporary  "  compound  "  with  the  electric  element.  With 
a  current  higher  than  corresponds  to  the  hydrogen  and 
ammonium,  sodium  or  potassium  is  ionised  and  rapid 
plating  takes  place— still  with  100  per  cent,  anode  efficiency 
if  the  chemical  and  electrical  elements  are  properly  pro- 
portioned each  to  the  other.  Cyanogen  is  earned  over 
to  the  cathode  and  combines  with  sodium  or  potassium 
which  would  otherwise  be  deposited  on  the  work.  The 
copper  Or  brass  is  deposited  only  because  its  equivalent  of 
solvent  has  been  momentarily  removed.  A  close-grained 
deposit,  high  in  tensile  strength,  and  easily  finished,  is 
obtained,  and  there  are  no  spotting  or  streaking  troubles— 
so  long  as  the  current  does  not  exceed  its  equivalent  of 
reagents.  Equal  parts  of  copper  and  zinc  will  give  good 
results  if  the  solution  be  properly  balanced. 


Reviews  of  Books,  Sc. 

{Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published Jnce,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  wtU  be 
esteemed.] 

Whitaker's  Almanack,  1917.  (Paper  is.,  leather  3s.  Cd. 
net )  This  ever  welcome  book  has  made  its  usual  appeal  - 
ance  on  the  office  desk,  and  needless  to  relate  is  received 
with  the  satisfaction  which  is  always  accordedto  an  old  and 
tried  friend.  The  columns  are,  as  usual,  replete  with  inior, 
mation  of  direct  value  to  business  men  and  rrivate  indi- 
viduals and  it  will,  we  are  sure,  continue  to  prove  as  usetui 
to  its  present  readers  as  it  has  in  the  past.  T  wo  new 
chapters  in  the  supplement  deal  respectively  with  electric 
lamps  and  elctricity  on  board  ship,  and  give  brief  ^^excel- 
lent histories  of  the  progress  which  has  been  made  in  the 
development  of  this  branch,    of  electrical  science. 

The  Practicw.  Electrician's  Pocket  Book  and  Diarv, 
1QI7  '  YRentc.ll,  vs.  6d.  net.)- For  the  nineteenth  year  in 
succession  we  are  enabled  to  extend  a  hearty  greeting  to  this 
invaluable  little  work.  In  spite  of  small  additions  to  the 
subject  matter  the  pages  remain  as  before,  certain  advertise- 
ments having  been  curtailed  in  order  to  ma ke  room  for 
read  ng  matter.  The  Central  Station  Tables  have  been 
revfsecfand  extended,  and,  a,  usual,  every  section  has .  been 
subjected  to  revision  where  necessary.  There  is  an  additional 
article  on  the  Ljungstron  Turbine,  which  is  growmg  n 
favour  with  ceniral&station  engineers,  whilst  an  entirely 
new  chapter  has  been  added  on.  the  subject  of  Electric 
Furnaces;  now  so  important  an  element  in  steel  manufac- 
ture and  other  special  industries  requiring  great  heat.  The 
Lnnortant  wiring  section  has  been  amended  so  as  to  conform 
w  thlhe  latest  Institution  Rules.  As  indicating  the  grow- 
mi  nodularity  of  the  Electric  Vehicle  it  is  interesting  to  note 
tP X  l^f of  charging  stations  is  --ft^"* 

SrSkS  and  'Jli  workers  who 

Tar   acl  apparatus  of   any  description,      Ovmg   to  the 

mone).  led  ;t     it  is  unnoessary  to  sing  its  praise; 

"rre'gulaV  subscrmfrs"  Once  bought  always  .bought  is  tru, 

of  this  pocket  book. 
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\  New    or    Second-hand  wanted.  State  price. 
A.  Whitehead,  31.  Cheetham  Street,  Cheetham  Hill 
Road,  Manchester, 


and  DIES  Electrical, 
or    Second-hand  wanted. 


w 


SITUATION  VACANT.   

QWITCHBOARD  Attendant  for  Mixed  A.C 
and  D.C.  Midland  Corporation  medium-size  works- 
Good  opportunity  for  energetic,  reliable  improver 
to  obtain  broad  experience  with  possible  opportu- 
nity of  advancement.  Must  be  ineligible  for  military 
service,  or  substitute. — Applications  to  Box  2,727 
Electricity  Office,  36,  Maiden  Lane,  Strand,  London, 

SHIFT  ENGINEER,  Small  Municipal  Staffs 
Station.    Age,   experience  and  salary  required 
to  Box  196,  Electricity  Office,  36,  Maiden  Lane 
Strand,  London. 

PLATINUM  YSS8F&£a£ 

Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd„  London,  E.0. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  " Lion  "  Pure  Platinum  Rivet 
Tremblers. 


ANTED. — Brass, Copper, Lead, Zinc, Pewter, 
Electric  Lamp  Tops,  Platinum,  Mercury,  etc. 
— Waste  Co.,  la,  Lausanne  Road,  Hornsey. 

ACCUMULATORS,  Second-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ot  Metallic  Dross  purchased  for  easb,  Town 
or  Country. — Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road.  N.E.    Telephone  Na.  Dalston  555.  

REWARD  of  £1  offered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  *  Co.,  Ltd.. 
939,  Penny  well  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  Illustrations,  and  general  Information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  6d.  (export  8d.  extra, 
to  Include  a  four-fold,  brass-Jointed  advertisement  role 
(boxwood).  


BOOKS,  ETC. 


BINDING  CASES  to  contain  Electricity 
for  one  year.   Ornamented  in  blue  and  silver. 
Price  Is.  8d.  post  free  from  Electricity  Office. 


THE  HARMSWORTH  ENCYCLOPAEDIA . 
8  vols.,  6,400  pages,  50,000  articles,  profusely 
illustrated.  Publisher's  cover,  with  Appendix  of  Pro- 
nunciation. Quite  new.  Offered  at  £2.—  Electricity 
Office,  36,  Maiden  Lane,  W.C.  

ELEOTRIO  VEHICLES,"  published 
monthly  in  Chicago,  is  the  leading  American 
paper  dealing  with  this  growing  branch  of  the  electrical 
industry.  Read  it  and  keep  up-to-date.  Annual 
subscription,  8s.  6d.,  post  free.  Send  your  order  to 
Electricity  Office. 

ELECTRIC  WIRING,  a  Primer  for  the 
Use  of  Wiremen  and  Students,  with  88  Illustra- 
tions and  a  series  of  worked  examples.  By  W.  0. 
Clinton.  A  "useful  and  practical  work.  Cloth  8vo, 
19]  pp..  2s.  3d.  net.  post  free,  from  Electricity  Office. 

".  fTIHE  INSPECTOR  AND  TROUBLE 
JL  MAN,"  by  S.  R.  Edwards  and  A.  E.  Dobbs.  A 
book  of  remarkable  value  to  the  practical  man  engaged 
on  telephone  exchange  repair  work.  CI.  Svo,  196  pp 
and  79  illustrations.  Price  5s.  net,  post  free,  from  Rentell 
36,  Maiden  Lane.  Strand.  London. 

THE  WIRELESS  TRANSMISSION 
of  PHOTOGRAPHS,  by  Marcus  J.  Martin 
A  work  of  directvalue  to  all  interested  in  this  fascinating 
subject.  CI.  8vo,  117  pp.,  62  illus.  Price  2s.  9d.  net 
post  free  from  Electricity  Office. 


M— GENUINE  — 
&  M  VULCANISED  FIBRE. 

MOSSES  &  MITCHELL,'22^SSSfILc.NF 


ACCESSORIES 


NOW   READY.      Over  800  Pages  with  14  Diagrams.     Price  4s.  (post  free). 

L0CKW00DS  BUILDERS  PRICE  BOOK 

For  1917. 

A  Comprehensive  Handbook  of  the  Latest  Prices  of  Material  and  Labour  in  all  Trades  connected  with  the 

Building.   By  R.  STEPHEN  AYLING,  F.R.I.B.A, 

Containing  also  the  LONDON  BUILDING  ACTS,  1894-1909,  Bye-Laws  and  other  Regulations,  and  Full  Notes  of  All  Important 

Decisions  in  the  Superior  Courts,  by  A.  J.  DAVID.  B.A.,  LL.M..  K.C. 

London :  CROSBY  LOCKWOOD  &  SON,  7,  Stationers'  Hall  Court,  E.C.  &  5,  Broadway,  Westminster,  S, W. 


March  9,  1917* 


Various  Items. 


Bolton.— Word  has  been  received  of  the  death  in 
action  of  Pte.  Thos.  Booth,  of  Leigh  Road,  Westhough- 
ton.  He  was  21  years  of  age,  and  prior  to  enlistment 
was  employed  as  an  electrician. 

Gorey  —This  Wexford  town,  situated  on  a  feeder  of 
the  Owenvaragh  River,  is  interested  in  an  electric 
lighting  scheme,  in  which  it  is  following  the  example  of 
several  small  towns  in  the  South  of  Ireland. 

Dundalk— The  L.G.B.  has  sanctioned  a  loan  of 
£3,000  to  the  township,  a  portion  of  which  is  to  be 
devoted  to  the  extension  of  the  electric  lighting  plant, 
which  at  present  is  inadequate  to  the  demand. 

Personal.— Mr.  J.  B.  Ball,  the  present  Engineer-in- 
Chief  of  the  Great  Central  Railway,  has  been  offered, 
and  accepted,  the  appointment  of  Chief  Engineer  to  the 
London,  Brighton  and  South  Coast  Railway  Co.,  in 
succession  to  Mr.  Morgan,  who  is  retiring  and  joining 
the  Board  of  that  company. 

Ireland— This  spring  the  rivers  of  Ireland  are  very  . 
low  as  a  rule,  owing  tolhe  very  dry  month  of  January 
and  a  portion  of  February.  Intending  installers  of 
electric  lighting  scheme  should  keep  this  fact  in  mind 
when  making  calculations.  Ireland  is  such  a  wet 
country  that  the  failure  of  river  power  has  rarely  to  be 
reckoned,  but  it  had  to  be  in  the  past  winter,  when  the 
rivers  were  below  summer  level  for  a  long  period. 

Dundee  Electricity  Committee  has  been  met  by 
a  demand  from  sub-station  attendants  for  an  increase 
of  10s.  per  week  on  their  wages.  It  is  explained  that 
the  men  started  at  £1  and  after  learning  the  duties  they 
were  raised  to  25s.  Lately  the  seniors  had  been  getting 
33s.,  and  the  juniors  30s.,  and  Mr.  J.  M.  Nairn,  the 
convener,  moved  that  the  seniors  be  increased  to  34s. 
and  the  juniors  to  32s.  The  increase  proposed  was 
agreed  to. 

Singular  Accident. — A  serious  accident  occurred  at 
the  generating  station  belonging  to  the  Merthyr  Electric 
Traction  Co.,which  resulted  in  the  temporary  stoppage  of 
the  public  and  private  lighting  and  tramway  service  of 
that  town.  One  of  the  steam  engines  working  a  gene- 
rator upon  which  the  bulk  of  electrical  supply  depended 
went  wrong,  and  the  cylinder  burst  into  many  pieces. 
The  attendant,  named  Wilmot,  who  was  attracted  by 
an  unusual  sound,  attempted  to  shut  off  the  steam  and 
received  some  slight  injuries.  Happily  there  was  a 
reserve  supply  of  current,  and  the  car  service  and 
lighting  was  resumed  in  less  than  half  an  hour. 

Asbestos. — The  asbestos  industry  of  South  Africa  is 
largely  in  the  hands  of  the  Cape  Asbestos  Co.,  Ltd., 
who  have  latterly  done  much  pioneer  work  in  connection 
with  the  establishment  of  blue  asbestos  as  a  commercial 
product,  equal  in  many  respects  to  the  original  white 
variety.  According  to  the  1915  Report  of  the  Govern- 
ment Mining  Engineer,  blue  asbestos  (Crocidolite)  has 
certain  intrinsic  virtues  peculiarly  its  own.  The  fibre, 
in  addition  to  being  lighter  than  that  of  white  asbestos, 
is  stated  to  be  longer,  stronger,  finer,  and  more  elastic. 
Its  efficiency  as  a  heat  insulator  is  well  established,  and 
a  similar  superiority  is  claimed  for  electrical  insulating 
purposes.  It  is  said  to  be  unaffected  by  moisture, 
acids,  chemical  solutions,  or  sea-water.  There  should 
be  a  distinct  future  for  blue  asbestos  in  the  electrical 
industry. 


Promotion.  Mr.  W.  E.  Gauntlett,  who  has  been 
district  manager  of  the  Swansea  postal  telephones,  has 
been  promoted  to  take  charge  of  the  Gloucester  district. 
Mr.  Edmunds,  district  manager  of  the  Stirling  area,  will 
succeed  him.  . 

Electrical  Pumping  at  Swansea  Dock— Powerful 
new  electrical  pumping  plant  has  been  installed  in  the 
North  Dock,  Swansea,  and  it  is  working  so  well  that  it  is 
anticipated  that  a  much  better  depth  of  water  will  in 
future  be  maintained. 

Swansea. — The  Corporation  have  ratified  their  Elec- 
trical Lighting  Committee's  report  and  plans  relative 
to  the  proposed  extensions  at  the  generating  station. 
The  amount  involved  will  be  approximately  £6,000.— 
Private  W.  I.  Tucker,  of  the  Welsh  Regiment,  has  been 
accidentally  wounded  in  France,  and  is  now  in  Netley 
Hospital,  where  a  bullet  has  been  extracted  from  his 
chest.  He  was  formerly  employed  in  the  Harbour 
Electricity  Department. 

Carmarthen— The  Carmarthen  Electric  Lighting 
Co.  Ltd.,  with  a  view  to  arriving  at  a  settlement  of  the 
dispute  with  the  local  T.C.  relative  to  a  reduction  in 
price  for  the  non-lighting  of  several  lamps,  have  offered 
an  allowance  of  £50  per  year  on  account  of  current 
saved,  if  the  company  were  allowed  to  increase  the  price 
to  the  private  consumers  by  one  penny  per  unit.  The 
number  of  lamps  specified  in  the  contract  was  232,  but 
this  had  been  reduced  owing  to  restricted  -lighting 
order  to  120,  and  the  surveyor  to  the  Corporation  held 
to  the  opinion  that  they  were  entitled  to  a  reduction 
equal  to  the  actual  saving,  and  the  Council  are  asking 
for  this. 

Blackpool. — The  Corporation  Tramways  Committee 
on  March  1  decided  to  commence  training  females  as 
tram  drivers.  There  have  been  plenty  of  candidates, 
but  hitherto  the  Watch  Committee  have  refused  to 
license  women  "  motormen."  Mr.  Furness  (Tramways 
Manager)  pointed  out  to  the  Committee  that  the  war's 
drain  upon  male  workers  had  been  continuous,  and  when 
the  summer  service  of  cars  again  commenced  there  was 
almost  certain  to  be  a  dearth  of  drivers  unless  females 

were  employed.  Councillor  Richard  Holt  has  been 

appointed  Chairman  of  the  Electricity  Committee  in 

succession  to  the  late  Aid.  J.  Brodie.  The  death  is 

reported  from  pneumonia,  whilst  with  the  Colours,  of 
Pte.  Herbert  Pixton,  aged  44.  Prior  to  enlisting  he  was 
an  inspector  in  the  employ  of  the  Corporation  Tram- 
ways. The     tram    receipts    from    April    1  last 

now  surpass  those  of  any  previous  full  Municipal  year. 
A  record  was  created  in  1913,  but  it  is  already  eclipsed 
by  over  £2,000.  Mr.  Chas.  Furness  (Tramways  Manager), 
reported  to  the  Committee,  on  February  22,  that  the 
total  receipts  have  so  far  reached  £87,727.  This  is 
£13,268  in  excess  of  the  amount  for  the  corresponding 
period  of  last  year.  The  funeral  took  place  at  Black- 
pool Cemetery,  on  February  22,  of  the  late  Aid.  J. 
Brodie,  chairman  of  Blackpool  Tramways  and  Elec- 
tricity Committee,.  The  remains  were  borne  to  the 
grave  by  six  inspectors  and  timekeepers  of  the  Tram- 
ways Department.  The  staffs  were  largely  represented, 
and  in  the  funeral  procession  were  three  cars  driven 
by  motormen  and  conducted  by  women  with  crepe- 
banded  sleeve.  Wherever  cars  were  encountered  on 
the  route  they  came  to  a  halt  while  the  cortege  passed, 
and  at  Foxhall  Square  the  staffs  of  the  Electricity 
Works  and  the  car  men  stood  reverently  to  attention. 
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ELECTRICITY. 


March  g,  1917. 


Preventing  Electrical  "  Fogging  "  of  Film. — 

It  is  well  known  to  every  one  who  has  anything  to  do 
with  cinematography  that  films  are  frequently  "  fogged  " 
in  the  camera  by  electrostatic  charges  induced  by 
friction  between  the  film  and  the  velve^  pads  closing 
the  spool  box  or  between  films  and  vulcanite  rollers,  etc. 
Sparks  thus  produced  are  highly  actinic,  but  it  is  not 
necessary  even  for  visible  sparking  to  occur  ;  mere 
electrostatic  stress  may  be  sufficient  to  produce  the 
characteristic  tree-like  markings  which  ruin  the  negative 
film.  British  patent  6696 /1916,  due  to  van  Deventer, 
claims  to  get  rid  of  any  static  charge  by  mounting  an 
earthed  conductor  (insulated  from  the  film)  in  such 
a  position  that  a  static  charge  on  the  film  induces  a 
charge  on  the  conductor.  A  "  diffuser,"  consisting  of 
two  connecting  points  surrounded  by  metal  shot  in  an 
insulating  tube,  is  connected  between  the  discharging 
conductor  and  earth. 

How  to  Save  Current-— Private  generating  plant 
is  used  comparatively  rarely  in  these  days  of  large 
central  stations  and  cheap  bulk  generation  and  dis- 
tribution of  current,  but  there  are  two  important  in- 
dustries needing  current  at  lower  than  commercial 
voltage,  and  therefore  employing  motor-generators  if 
they  do  not  actually  use  an  engine  and  dynamo.  These 
industries  are  electro-plating  and  the  cinematograph 
industry.  For  electro-plating  circuits  from  6  to.  10 
volts  is  ample,  whilst  for  cinema  work  60  or  70  volts  is 
required.  In  both  cases  a  certain  amount  of  voltage 
control  is  required.  The  cinema  operator  is  less  for- 
tunately situated  than  the  electro-plater  in  that  a 
certain  amount  of  resistance  must  be  used  in  series  with 
the  arc  lamp  to  keep  it  burning  steadily.  In  both 
cases,  however,  the  amount  of  voltage  regulation  by 
series  resistance  should  be  kept  down  to  a  minimum,' 
and  control  effected  wherever  possible  by  the  field 
rheostat  of  the  dynamo.  Where  plating  vats  have  to 
be  run  at  (say)  three,  five  and  six  volts,  resistance  must 
be  used  in  series  with  the  3  volt  and  5  volt  vats,  whilst 
to  maintain  6  volts  on  the  third  vat  it  may  be  necessary 
to  generate  at  y\  volts.  It  may  be,  however,  that  the 
generator  is  capable  of  generating  at  10  volts  with 
field  resistance  all  "  out,"  and  if  it  be  allowed  to  do  so 
we  consume  just  33 \  per  cent,  more  energy  than  need 
be  used  to  yield  the  desired  current  output  from  the 
dynamo.  Such  a  source  of  possible  wastage  or  possible 
economy  is  not  to  be  neglected.  Keep  the  field  switch 
of  the  dynamo  as  far  back  as  possible  {i.e.  maximum 
resistance  in  the  field  circuit)  and  you  will  make  im- 
portant reductions  in  the  current  bill  besides  releasing 
central  station  power  for  useful  instead  of  wasteful 
service. 


ist  London  Engineer  Volunteers. — Officer  for  the  Week  : 
Platoon  Commander  E.  Greenop.  Resignations :  Platoon 
Commanders  G.  H.  Parker  and  J.  O.  Cheadle  resigned  their 
appointments  on  joining  the  Army.  Monday,  March  12  : 
Technical  for  Platoon  No.  9  at  Regency  Street  ;  Squad  and 
Platoon  Drill,  Platoon  No.  10  ;  Signalling  Class  ;  Recruits' 
Drill,  6.30-8.  Wednesday:  Instructional  Class,  6.15  ;  Platoon 
Drill,  Platoon  No.  2.  Thursday  :  Platoon  Drill,  Platoons 
Xos.  5  and  6  ;  Ambulance  Class  by  M.O.,  6.30.  Friday  : 
Technical  for  Platoon  No.  10,  Regency  Street  ;  Squad  and 
Platoon  Drill,  No.  9  ;  Signalling  Class  ;  Recruits'  Drill,  6.25- 
8.25.  Saturday  :  Commandant's  Parade,  2.45  ;  uniform  for 
Route  March,  Bugles  and  Drums  to  attend.  Sunday  :  Special 
work  at  Bombing  School  as  before.  Easter  Training  :  Will 
be  at  Esher  ;  see  Special  Order.  Other  orders  as  usual.  See 
Notice  at  Headquarters. 


Trade  Notes. 


The  intense  heat  generated  by  the  combustion  of  an  appro- 
priate mixture  of  oxygen  and  acetylene  gases  is  well  known. 
The  combination  has  vastly  extended  the  scope  of  blow-pipe 
operations,  and,  for  the  welding  and  cutting  of  metals,  there  is 
probably  no  more  powerful  or  convenient  agent  at  the  present 
time  than  an  oxy-acetylene  outfit.  A  firm  specialising  in  this 
particular  line  is  Messrs.  Perkins  and  Co.,  Ltd.,  Junction  Works, 
Whitehall  Road,  Leeds,  who  are  in  a  position  to  supply  acetylene 
generators,  burners,  back  pressure  safety  valves,  oxygen  pressure 
regulators,  purifiers,  and  all  the  various  accessories  essential 
to  any  acetylene  plant  for  any  class  of  work.  Some  of  their 
specialities  are  described  and  illustrated  in  a  new  price  folder 
just  to  hand.  A  well  designed  tool,  somewhat  outside  the  scope 
of  their  welding  and  other  outfits  is  the  "  Perco  "  Compound 
Pendulum  Press.  Operated  by  a  foot  treadle  this  tool  has  a 
capacity  equal  to  a  light  power  press.  Thus,  with  girl  operators, 
heavy  leather  washers,  2in.  diameter  and  iin.  opening  can  be 
stamped  out  in  one  operation  at  the  rate  of  1,500  per  hour.  The 
press  is  equally  capable  of  punching  a  half  inch  hole  in  3-16  to 
Jin.  metal. 

A  new  illustrated  Section  List  from  the  Benjamin  Electric  Ltd., 

ia,  Rosebery  Avenue,  London,  E.G.,  deals  with  Lighting  Fittings 
and  Specialities  for  industrial  use.  Benjamin  lighting  specialities 
are  already  familiar  to  our  readers  as  based  on  correct  scientific 
principles.  It  is  fitting,  therefore,  that  the  opening  page  should 
deal  with  definitions  and  an  explanation  of  how  the  various 
illuminating  values  for  different  industrial  conditions  are  arrived 
at.  This  page  also  includes  a  table  of  intensity  values  worked 
out  for  upwards  of  thirty  different  trades,  enabling  a  customer  to 
rapidly  calculate  the  number  of  any  given  fitting  required  to 
effectively  illuminate  his  premises.  Benjamin  Half-watt  and 
Cluster  Reflector  Fitting  Steel  Reflectors,  Half- watt  Lanterns, 
Shop-Window  Lighting  Reflectors,  Benco  Landholders,  Angle 
and  Twin,  Shock-proof  Hand  Lamps,  and  all  kinds  of  accessories 
and  components  are  illustrated  and  priced  in  the  subsequent 
pages. 

"  The  British  Magneto  "  is  the  title  of  an  interesting  pamphlet 
issued  by  a  contemporary — ' '  The  Motor  Cycle  " — for  the  purpose 
of  bringing  to  the  notice  of  readers  at  home  and  abroad  its 
efforts  during  the  past  two  years  to  encourage  the  development 
of  the  British  magneto  industry.  It  should  be  read  and  its 
contents  digested  by  every  motor-car  and  cycle  manufacturer 
and  user,  as  an  inducement  to  support  the  home  industry  in 
this  essentially  Hun  monopoly  after  peace  has  been  declared. 
Our  contemporary  is  to  be  congratulated  upon  its  good  work  in 
this  connection. 

A  pamphlet  just  to  hand  from  Messrs.  T.  W.  Broadbent  Ltd., 
Victoria  Electrical  Works,  Huddersfield,  deals  with  a  range  of 
three-phase  alternators  which  they  have  just  perfected.  These 
machines  are  provided  with  exceptionally  large  exciters,  leaving 
a  respectable  margin  of  continuous  current  available  for  lighting 
or  battery  charging,  the  three-phase  current  being  intended  for 
power  purposes  only.  This  novel  departure  in  design  of  direct- 
coupled  alternators  and  exciters  is  distinctly  interesting  and 
will  doubtless  appeal  to  many  users  of  electric  light  and  power 
where  the  need  for  a  D.C.  supply  for  certain  minor  requirements  is 
ordinarily  felt.  Collieries  are  a  case  in  point ;  there  is  always 
a  certain  lighting  load  to  be  provided  for  in  the  offices,  whilst 
charging  facilities  are  needed  for  signalling  batteries,  safety 
lamps,  etc.,  and  the  idea  of  meeting  this  need  by  a  liberal  rating 
of  the  exciter  is  quite  a  happy  thought  on  the  part  of  Messrs. 
Broadbent.  The  general  specification  for  both  A.C.  and  D.C 
units  is'  extremely  liberal,  whilst  the  design  is  robust  and  based 
on  heavy  service.  The  machines  listed  range  from  60  to  400 
K.W.  on  the  A.C.  side,  the  corresponding  D.C.  outputs  varying 
from  il  to  9  K.W.  The  proportion  has  been  carefully  considered 
and  will  be  found  to  represent  an  average  of  the  requirements 
in  such  cases. 

An  attractive  battery  Show  Card  has  just  been  issued  by  the 
Ediswan  Co.  of  Ponders  End.  It  is  a  plain  but  distinctive  piece 
of  work  boldly  printed  in  four  colours,  thus  showing  the  batteries 
as  sold,  and  as  a  business  proposition  in  war  time  it  should  help 
to  push  the  standard  types  for  which  the  Company  has  built  up 
such  a  splendid  reputation.  Contractors,  factors,  ironmongers, 
etc.,  will  find  these  cards  of  assistance  in  pushing  a  good  selling 
line  and  should  see  that  they  get  copies.  They  can  be  had  on 
application  by  the  trade.  

Fuel  Economy.    By  W.  H.  Booth.    Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.    A  book  of  direct  value  to 
those  interested  In  using  coal  with  economy  and  efficiency,  ftoyai 
1  Iro.  Illustrated.  1b.  Id.  net  pout  free  from  EutoTRBftTT  Office. 
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THE  ECONOMY  OF  SOLID  WOVEN  BELTING 
FOR  MOTOR  DRIVES.* 


By  W.  F.  Schaphorst. 


On  account  of  the  very  high  cost  of  leather  at  the  pre- 
sent time,  the  price  of  leather  belting  is  becoming  almost 
prohibitive.  Leather  is  a  very  good  medium  for  trans- 
mitting motor  power.  It  has  established  efficiency  re- 
cords as  high  as  98  per  cent,  in  actual  tests.  It  is  strong, 
tough,  elastic,  can  be  made  into  endless  belts  with  com- 
parative ease,  and  is  especially  good  on  drives  where  the 
belt  must  be  shifted  back  and  forth  from  pulley  to 
pulley  very  often. 

But,  in  spite  of  these  good  features,  leather  belting  has 
its  faults.  It  is  everlastingly  stretching,  and  unless 
properly  oared  for  is  affected  by  moisture,  heat  and  cold. 
It  cracks,  and  it  grows  hard  and  stiff  on  drying. 

There  is  no  good  reason,  therefore,  why  belt  users 
should  not  look  to  some  other  source  for  belting,  and,  if 
possible,  get  a  less  costly  and  better  belt. 

The  solid  woven  belt  is  rapidly  forging  its  way  to  the 
front  as  the  "  solution  of  the  problem  "  for  the  sorely- 
oppressed  belt  user  and  buyer.  Let  us  look  into  the 
matter  for  a  few  moments  and  consider  the  economies  of 
this  new  usurper  of  the  belting  field. 

In  the  first  place,  most  belt  users  have  not  bought 
belts  correctly  anyway.  Much  money  could  have  been 
saved  on  leather  belts  by  selecting  the  most  economical 
combination  of  belt  and  pulleys. 

Too  many  belt  men  and  belt-drive  designers  have  been 
in  the  habit  of  "  sizing  up  "  a  machine  with  the  eye  and 
concluding  off-hand  that  "a  — —  inch  pulley  will  do  the 
trick."  Such  a  conclusion  is  no  more  or  less  than  a 
blunt  guess,  but  the  guess  "goes,"  the  pulley  is  in- 
stalled, and  thereafter  the  belt  man  may  or  may  not 
have  trouble.  It  is  principally  a  matter  of  luck  as  far 
as  the  belt  man  is  concerned. 

Pulleys  must  not  be  too  small,  because  small  ones  are 
liable  to  slip  easily;  and  they  must  not  be  too  large,  be- 
cause large  pulleys  are  expensive.  Both  belt  and  pulley 
must  be  just  right. 

Now,  it  is  "  up  to  you  "  to  get  the  "  just  right"  com- 
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bination,  whether  the  belt  is  to  be    leather  or  solid 
woven,  and  here  is  the  way  to  go  at  it : 

Small  pulleys  require  a  wide  bolt — at  least  a  wider  belt 
than  a  large  pulley  transmittting  the  same  power  and 
running  at  the  same  speed.  Large  pulleys,  therefore, 
can  be  run  with  a  comparatively  narrow  'belt.  Do  you 
get  the  point  before  I  explain  further?  It  is  extremely 
simple  to  show. 

Fig.  1. — Belt  on  Small  Pulleys. 

Fig.  1  shows  a  belt  on  small  pulleys,  the  distance  be- 
tween pulleys  being  30  feet.  This  drive  costs  more  than 
the  drive  shown  in  Fig.  2,  although  in  the  latter  we 
have  pulleys  twice  as  large  as  those  shown  in  Fig.  1 .  Do 
you  get  the  secret  now? 

In  Fig.  1  the  belt  costs  too  much.  It  is  too  wide  and 
heavy.  In  Fig.  2  the  belt  costs  only  one-half  as  much 
because  it  is  just  one-half  as  wide  as  the  belt  in  Fig.  1. 

Fig.  2. — More  Economical  Drive  than  Shown  in  Fig.  1. 

It  is  now  plain  that  something  is  "up  to  you  "  in 
making  the  selection  of  belts  and  pulleys.  A  little  figur- 
ing must  be  done  in  order  to  sift  the  whole  thing  down  to 
the  most  economic  size. 

First,  do  just  what  is  usually  done — "  make  a  guess  " 
at  the  size  of  the  smallest  pulley.  That  is,  what  do  you 
"  think  "  the  diameter  should  be? 

To  guess  intelligently,  the  speed  of  the  small  pulley 
must  be  known,  of  course.  If  it  is  a  pulley  on  a  motor, 
how  many  revolutions  per  minute  does  the  motor  make  ? 
Also,  how  many  revolutions  per  minute  must  the  driven 
pulley  make?  The  diameters  of  the  pulleys  will  be  in- 
versely proportional  to  these  speeds — i.e.,  a  one-foot 
pulley  of  a  given  drive  would  make  4,000  revolutions  per 
minute  if  the  four-foot  pulley  to  which  it  is  belted  makes 
1,000  revolutions  per  minute. 

Choose  pulleys  of  such  size  that  the  speed  of  the  belt 
will  not  be  greater  than  a  mile  a  minute.  Steel  pulleys 
may  be  safely  run  at  6,000  feet  per  minute  peripheral 
speed. 

You  are  now  ready  to  compute  the  width  of  the  belt, 
which  is  easily  done  for  leather  belts  as  follows :  A  single 
leather  belt  one  inch  wide  running  800  feet  per  minute 
will  transmit  one  horse-power.  And  for  other  thick- 
nesses use  500,  400  and  300  respectively  for  two-fly, 
three-fly  and  four-fly. 

For  solid  woven  belting  a  prominent  manufacturer 
gives  the  following  rules  : 

"  Single  "  is  equal  to  single  leather.  "  Light-double  " 
is  equal  to  extra-heavy-single  or  light-double  leather. 
"  Regular  double  "  is  equal  to  double  leather.  "  Triple  " 
is  equal  to  triple  leather. 

Thus,  before  passing  into  the  next  phase  of  the  sub- 
ject, is'  a  very  good  showing  for  woven  belting.  The 
rules,  you  see,  are  about  equally  applicable  to  either 
leather  or  solid  woven  belting. 

Now,  knowing  the  belt  width,  you  can  easily  decide  on 
a  pulley  width.  Generally,  the  pulley  is  about  one  inch 


t46 


ELECTRICITY. 


March  16,  1917. 


wider  than  the  belt.  It  does  no  harm,  to  be  sure,  to  use 
pulleys  of  even  greater  width,  but  never  use  pulleys  that 
are  narrower  than  the  belt.  Once  in  a  while  we  see.  such 
drives,  but  they,  should  never  be  tolerated. 

We  must  next  find  the  total  cost  of  the  belt  and  pul- 
leys, and  in  order  to  do  that  we  must  know  the  length 
of  the  belt.  To  find  the  length  of  the  belt,  multiply  the 
diameter  of  the  small  pulley  by  157,  multiply  the  dia- 
meter of  the  large  pulley  by  157  also,  multiply  the  dis- 
tance between  shaft  centres  by  two,  and  then  add  all  of 
these  products  together.  The  sum  will  give  the  belt  length 
closely  enough  for  most  computations,  although  it  is  not 
always  absolutely  accurate.  . 

You  now  know  everything  except  prices.  Prices,  of 
course,  are  given  in  transmission  catalogues  or  must  be 
obtained  specially  from  the  manufacturer,  if  of  a  fluc- 
tuating nature. 

Next,  choose  a  larger  diameter  for  the  small  puljey 
and  do  the  above  computing  all  over  again.  Perhaps 
the  total  coat  of  larger  pulleys  and  a  narrower  belt  will 
be  less,  perhaps  more.  You  cannot  tell  until  you  try  it 
out.  .  . 

If  the  cost  is  less,  try  a  still  larger  diameter  for  the 
small  pulley,  always  remaining  within  the  allowable  belt 

If  the  cost  is  more  in  either  of  the  above  trials,  choose 
a  smaller  pulley  and  try  again.  After  doing  the  com- 
puting once  it  is  easy  to  do  it  several  times  in  succession, 
for  then  all  you  have  to  do  is  to  perform  each  operation 
in  the  same  way  except  that  different  figures  are  used 
each  time.  It  is  wise,  generally,  to  tabulate  your  results 
systematically  in  this  way  for  the  avoidance  of  errors : 

Diameter  Width  of  Width  of  Length  of  Cost  of  Cost  of  Tot.il 

ofPullevs  Belt,          Pulleys,  Belt,  Pulleys,  Belt,  Cost. 

Inches!'  inches.        Inchei  Feet.  Dollars. 
A  B 


Belt, 
Dollars. 


Dollars. 


This  table  tells  the  whole  story  in  a  condensed  form. 
The  final  column,  "  Total  Cost,  Dollars,"  is  the  impor- 
tant column.  The  least  total  cost,  generally,  is  the  most 
economical  where  the  distance  between  shaft  centres  is 
20  or  30  feet.  Where  pulleys  are  close  together,  how- 
ever, judgment  must  be  used  in  addition  to  figures. 

Usually  this  method  gives  amply  large  pulleys— larger, 
in  fact,  than  you  would  use  on  "  guessing  "  the  diameter 
with  your  eye.    Large  pulleys  are  generally  best. 

The  above  reasoning  applies  equally  to  leather  and 
solid  woven  belting,  but,  on  account  of  the  much  lower 
cost  of  the  latter,  it  is  plain  that  woven  belting  has  an 
even  greater  advantage  where  the  distance  between  shaft 
centres  is  great.  At  any  distance,  though,  woven-belt 
drives  cost  less. 

To  show  this  great  difference  in  cost  I  quote  the  fol- 
lowing from  a  letter  which  I  have  in  my  possession : 
"  Recently,  on  a  new  installation  in  a  big  East  End 
plant,  they  figured  leather  belting  would  cost  them 
$3,500.  Comparing  cost  of  solid  woven  belting  for  the 
same  installation,  it  showed  a  saving  of  just  $2, 2 18' 40. 
Ours  cost  only  $1,28160,  and  the  conditions  were  such 
that  we  could' guarantee  our  belting  to  give  them  just  as 
good  service  as  the  best  grade  of  leather." 

This  same  manufacturer  of  woven  belting  has  a  novel 
way  of  advertising  "  free  pulleys  "  with  his  belting  at  a 
cost  less  tlhan  leather  would  cost.  You  can  see  how  he 
does  it.  He  follows  the  above  method  of  selecting  the 
best  and  most  economical  drive,  which  is  the  modern 
way  of  doing  business.    He  does  not  sell  so  much  belt 


with  large  pulleys,  but  his  belts  do  good  work,  and 
future  sales  are  all  his — another  modern  business 
method. 

Again,  this  same  manufacturer  will  not  sell  a  belt  if  he 
knows  "  finger  shifters  "  are  to  be  used.  "  Usually,"  he 
says,  ' '  the  belt  is  blamed  instead  of  the  finger  shifters 
when  the  belt  wears  out  prematurely."  His  idea  is  the 
saving  of  the  reputation  of  his  belting.  Do  you  blame 
him  ?  The  old  finger  shifter  should  be  tabooed.  It  is 
hard  on  any  belt  to  allow  it  to  scrape  against  a  sharp/ 
object.  A  broad  surface  should  be  used  to  press  against, 
the  belt— not  a  sharp  edge.  This  is  just  good  common 
sense. 

It  is  claimed  by  some  belt- men  that,  they  cannot  make 
a  good  joint  in  a  solid  woven  belt,  but  that  is  because 
they  go  at  it  in  the  wrong  way.  Being  accustomed  to 
leather  belting,  we  are  inclined  to  try  to  join  woven  belts 
in  the  same  way,  but  that  is  illogical,  because  of  the  dif- 
ference in  structure  of  the  belts. 

Some  of  the  new  metal  lacings  and  joints  do  satis- 
factorily on  solid  woven  belts  and  some  belt  men  are  suc- 
cessfully making  woven  belts  endless.  Information  of 
this  kind  can  be  had  by  consulting  the  manuf  acturer  of 
the  belting. 

There  are  other  advantages  that  accompany  woven 
belting,  such  as  less  pressure  on  the  bearings  due  to  the 
larger  pulleys  and  lessened  tension ;  power  is  saved  ; 
bearings  and  babbit  metal  are  saved:  there  is  less  slip 
and  less  belt  wear ;  and  the  goodness  of  the  belt  runs  all 
the  way  to  the  output  which  is  increased  and  improved. 


SIMPLE  INDUCTION-MOTOR  STARTER. 


By  Harry  Dean. 

In  starting  up  a  five-horse  power  three-phase  induc- 
tion motor  we  had  trouble  in  that  the  motor  would  in- 
variably throw  off  its  belt,  unless  it  was  very  tight,  in 
which  case  it  rapidly  wore  out  the  bearings.    I  wired  up 


Simple  Arrangement  for  Starting  Induction  Motor. 

a  starting  switch  in  the  manner  shown.  It  was  possible 
to  connect  to  the  middle  point  on  one  side  of  the 
secondary  of  the  three-phase  transformer.  In  starting 
the  switch  is  thrown  up,  thus  giving  reduced  voltage  on 
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two  of  the  pliases.  As  soon  as  full  speed  is  nearly 
readied,  the  switch  is  thrown  down,  giving  full  220  volts 
on  eac4i  phase.  Although  the  starting  voltages  are  un- 
balanced, the  motor  starts  quite  satisfactorily,  and  not 
violently  as  before.— Electrical  Review,  Chicago. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES  * 

•By  R.  W.  Weightman,  Member.* 

[Continued  from  page  118) 
Canada.— Th&  telegraph  and  telephone  services  of 
anada  are  quite  separate  from  each  other,  as  in  the 
Tnited   States.     Sections  of  the   telegraph  system 
cattered  throughout  the  country,  and  including  a  con- 
iderable  mileage  of  submarine  cable,  are   under  the 
overnment,  and  these  are  connected  up" through  the 
ines  1  >f  the  public  companies.   By  far  the  larger  portion 
f   the  system  is  in   the  hands  of  the  great  North- 
Western  'Telegraph  Company  and  the  telegraph  depart- 
ments of  the  two  great  railway  companies,  the  Canadian 
Pacific  and  the  Grand  Trunk.    The  telegraph  organi- 
sations of  these  railway  companies  are  responsible  for 
both  commercial  and  railway  telegraphs,  including  all 
the-  electrical  systems  and  train  dispatching  services  in 
connection  with  the  working  of  the  railways.  The 
operations  of  the  companies  are  subject  to  the  Dominion 
Railway  Act,  which  is  administered  by  a  Board  of  Com- 
missioners.    There  is  no  active  competition  between 
the  different  administrations.     Each  has  its  defined 
sphere    of   operations,  and   adequate  communication 
between  the  different  systems  is  provided.    The  form 
of  administration  adopted  by  the  companies  is  com- 
parable with  that  of  the  railway  companies  of  Great 
Britain.     The  Government  Department  is  controlled 
by  a  general  superintendent  under  the  office  of  the 
Minister  of  Public  Works. 

The  telephone  services  of  Canada  are  partly  in  the 
hands  of  the  Provincial  Governments  and  partly  under 
private   and   rural   companies.      In  the  Provinces  "of 
Manitoba,  Alberta,  and  Saskatchewan  they  are  con- 
trolled and  mainly  owned  and  operated   by   the  local 
Governments,  but  there  are  also  private  telephone  com- 
panies and  municipally  owned  exchanges  in  operation. 
In  the  other  parts  of  the  country  the  telephones  are  in 
the  hands  of  private  companies,  some  of  them  operat- 
ing over  large  areas  of  country.    There  is  no  real  com- 
petition between  the  large  administrations.    Each  has 
its  particular  area  of  operations,  and  the  exchange  and 
long-distance  services  are  carried  on  without  opposition. 
The  rural  companies  are,  however,  frequently  started 
in  competition   with  the   ruling  company,   and  inter- 
communication difficulties  arise.    The  telephone  com- 
panies operate  under  the  Dominion  Railway  Act  in  the 
same  way  as  the"  telegraph  companies.    Where  a  ques- 
tion of  interconnection  between  any  company's  system 
and  the  longdistance  lines  of  another  company  arises, 
the  Board  of  Commissioners  have  the  power  to  direct 
what  shall  be  done,  and  they  determine  the  terms  as  to 
compensation  on  the  merits  of  the  case.    The  Bell  Com- 
pany of  Canada  connect  both  for  long  distances  and 
local  purposes  with  a  large  number  of  non-competitive 
systems,  but  the  question  of  the  terms  upon  which  con- 
nections should  be  given  with  competitive  systems  is 
now  before  the  board. 

In  the  three  provinces  already  named  each  system  is 
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obliged  by  law  to  give  connection  to  all  the  others,  and 
the  long-distance  lines  of  the  three  provinces  are  also 
inter-connected.  .  ■ 

The  construction  of  rural  lines  by  independent  local 
companies  for  the  purpose  of  giving  telephone  service 
to  farmers  is  much  encouraged  by  the  various  Provincial 
Governments,  and  in  this  respect  Canada  is  a  shining 
example  to  the  other  Dominions  and  Colonies.  The 
Regulations  of  the  Saskatchewan  Provincial  Govern- 
ment under  which  these  companies   are   formed  are 
typical.      The  companies  are  not  allowed  to  operate 
their  systems  within  towns  or  villages.    The  lines  are 
built  to  a  standard  laid  down  in  very  complete  specifi- 
cations and  instructions  prepared  by  the  Government 
Department  of  Telephones,  and  no  rural  line  is  allowed 
connection  with  a  Government  exchange  or  long-distance 
line  unless  it  has  been  passed  and  accepted  as  satisfac- 
tory by  an  officer  of  the  Department,    A  metallic  circuit 
is  required'  in  each  case,  and  not  more  than  10  instru- 
ments are  allowed  on  one  circuit,    Poles  for  the  con- 
struction of  the  lines  can  be  obtained  from  the  Govern- 
ment at  cost  price,    The  regulations  are  most  compre- 
hensive.   They  include  full  directions  as  to  the  procedure 
necessary  for  the  formation  of  a  company,  and  they  are 
encouraging  to  a  high  degree  to  farmers  to  club  together 
and  provide  their  own  communications  at  the  lowest 
possible  cost,-  The  specifications  are  accompanied  by 
drawings,  and  they  also  are  so  comprehensive  that  but 
little  difficulty  is  experienced  by  the  farmers  in  con- 
structing their  own  lines  themselves. 

The  form  of  administration  adopted  by  most  of  the 
administrations  is  on  "  Territorial  "  lines,  but  in  some 
cases  it  is  "  Semi-Functional." 

Australia. — In  the  great  Commonwealth  the  tele- 
graphs and  telephones  are  a  close  monopoly  under  the 
Post  Office.  The  Postmaster-General  is  the  Parlia- 
mentary head  of  the  Department,  and  the  permanent 
head  is  the  Secretary.  In  each  of  the  States  the  local 
head  is  designated  the  Deputy  Postmaster-General,  and 
all  sections  of  the  Department,  including  the  engineering 
branch,  are  under  his  control.  The  Chief  Electrical 
Engineer  at  Headquarters  is  responsible  to  the  Secretary, 
but  his  position  is  largely  consultative,  and  there  is  not 
that  direct  line  of  control  over  the  engineering  organisa- 
tions of  the  various  States  which  is  usual.  He  communi- 
cates direct  with  the  head  engineers  in  the  States  upon 
all  technical  matters,  but,  notwithstanding  this,  there 
has  not  been  that  close  co-ordination  of  engineering 
practice  which  is  possible  under  a  centralised  form  of 
administration.  The  system  no  doubt  has  its  root  m 
the  form  of  Government  adopted  under  the  constitution 
of  the  Commonwealth.  Th:s,  as  is  well  known,  is  on 
federal  lines,  and  it  reserves  to  the  individual  States 
certain  political  rights  which  are  jealously  guarded,  but 
which  do  not  conduce,  to  that  degree  of  centralisation 
of  administration  which  has  resulted  under  the  unifica- 
tion principle  adopted  in  South  Africa.  There  the 
original  independent  States  have  become  provinces,  and 
they  are  completely  subservient  to  the  headquarters' 
administration. 

Under  the  Department's  Regulations  it  is  provided 
that  lines  for  public  use  in  country  districts  which  may 
not  be  immediately  remunerative  to  the  Department 
may  be  erected  under  a  system  of  guarantee,  under 
which  the  Department  bears  50  per  cent  of  the  esti- 
mated annual  loss.  This  loss  is  computed  on  the  esti- 
mated cost  of  construction  and  the  cost  of  maintenance 
and  operating,  and  the  balance  of  the  loss  is  borne  by 
those  interested  in  the  construction  of  the  lines.  In 
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other  cases  the  local  residents  are  permitted  to  erect 
the  lines  themselves,  to  the  Department's  specifications, 
and  at  the  Department's  expense,  provided  that  the 
work  is  carried  out  at  such  a  cost  as  will  bring  it  within 
the  guarantee  Regulations.  It  is  found  that  the  local 
people  can  carry  out  the  work  at  a  cheaper  rate  than 
the  Government  Department,  owing  to  their  being  in 
better  touch  with  the  local  labour  supply  and  with  the 
transport  and  other  local  facilities. 

The  fullest  encouragement  is  given  to  persons  living 
in  the  country  to  erect  their  own  lines,  either  indi- 
vidually or  conjointly  with  their  neighbours,  for  con- 
nection with  post  offices  or  exchanges,  and  the  Depart- 
ment furnishes  applicants  with  all  the  information  they 
may  require,  both  as  to  the  best  means  of  establishing 
connections  and  as  to  the  class  of  construction  best 
suited  to  their  requirements.  Where  such  lines  are 
erected  over  private  lands,  the  method  of  construction 
is  at  the  option  of  the  persons  constructing  the  lines, 
but  where  they  pass  over  public  land,  or  across  railways, 
or  roads  or  places  accessible  to  the  public,  the  method  of 
construction  and  the  poles  and  other  materials  used  are 
subject  to  the  approval  of  the  Department.  If  poles 
belonging  to  the  Department  are  already  in  existence, 
the  lines  may  be  erected  on  them  at  the  cost  of  the 
persons  concerned,  and  subject  to  a  nominal  annual 
rental  for  the  use  of  the  poles,  but  in  this  case  the  direc- 
tion and  control  of  the  work  of  erection  rests  with  the 
Department's  officers. 

The  railway  lines  are  administered  separately  from 
those  of  the  Post  Office.  In  certain  cases  the  Post  Office 
lease  wires  to  the  railways,  or  erect  wires  for  them  on 
terms  which  are  mutually  applicable,  but  there  is  no 
divided  control  over  any  of  the  Department's  lines. 

New  Zealand. — In  New  Zealand  the  Postmaster- 
General  is  a  political  officer,  and  the  Secretary  is  the 
permanent  head  of  the  Administration.  In  the  districts 
the  chief  officer  is  styled  "  The  Telegraph  Engineer," 
and  he  is  responsible  to  the  Chief  Engineer  at  head- 
quarters, who  is  again  responsible  to  the  Secretary. 
The  system  of  administration  is  ome  which  has  been 
built  up  with  the  development  of  the  services,  and  it 
may  be  said  to  follow  "  territorial  "  lines.  The  Depart- 
ment has  a  complete  monopoly  of  the  telegraphs  and 
telephones  of  the  country,  and  it  does  not  encourage  the 
formation  of  private  companies  for  the  establishment 
of  rural  or  other  lines.  Under  the  Telegraph  Act  no 
person  or  persons  may  construct  telegraph  or  telephone 
lines  for  hire  or  profit,  but  there  is  no  hindrance  to 
persons  erecting  lines  for  their  own  use.  Many  such 
lines  have  been  put  up  by  farmers  in  the  back  blocks  of 
the  country  where  the  Government  do  not  feel  war- 
ranted in  spending  money  on  lines  which  offer  little 
prospect  of  paying  their  way.  Such  lines  usually  termi- 
nate in  a  Government  office  or  exchange,  where  they  are 
given  connection  with  the  Government  system.  They 
are  usually  built  as  cheaply  as  possible,  and  the  service 
is  generally  inferior,  and  faults  are  of  frequent  occur- 
rence. In  some  cases  the  farmers  establish  small  local 
exchanges  to  which  the  Government  run  trunk  circuits 
to  give  connection  with  the  main  system.  The  farmers 
make  their  own  arrangements  as  to  the  working  of  the 
local  exchange,  and  they  pay  the  Government  only  for 
such  calls  as  go  through  on  the  trunk  lines.  In  other 
cases  the  Government  connect  up  with  the  private  lines 

Fuel  Economy.  By  W.  H.  Bootfo.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Prlytechnic.  A  book  of  direct  value  to 
those  interested  '.u  using  coal  with  economy  and  efficiency.  Royal 
»ro.  Illustrated.  1».  Id.  net  pent  free  from  EiitOTRJ.  tTT  Office. 


one  or  two  miles  away  from  the  exchange  as  may  be 
arranged.  The  Government  exercise  no  supervision  or 
authority  over  these  private  installations.  The  Postal 
Department  have  no  control  over  the  lines  or  electrical 
systems  of  the  railways  of  the  country  except  in  cases, 
where  wires  are  erected  on  the  Department's  poles  for 
the  use  of  the  railways,  and  in  these  cases  the  railways 
pay  for  the  maintenance  of  the  wires.  There  is  no 
divided  control  over  the  lines,  and,  generally  speaking, 
each  administration  has  its  own  separate  pole  lines  and 
arrangements. 

South  Africa.- — In  South  Africa  the  telegraphs  and 
telephones  are  also  under  the  Postmaster-General,  who 
is  the  permanent  head  of  the  Administration,  the 
political  chief  being  designated  "  Minister  for  Posts  and 
Telegraphs."  Of  all  the  Dominions  outside  Canada 
whose  telephones  are  administered  by  a  Government 
Department,  South  Africa  is  the  first  to  adopt  the 
"  functional  "  system.  Prior  to  the  unification  of  the 
South  African  Colonies,  each  Colony  had  its  separate 
administration.  With  the  advent  of  the  Union  the 
separate  administrations  ceased  to  exist,  all  were  merged 
in  the  one  central  Administration,  and  a  system  closely 
allied  to  the  "  territorial  "  which  had  been  in  force  in 
the  Cape  Colony  was  applied  to  the  whole  of  the  Union. 
The  country  was  divided  into  seven  districts  for  adminis- 
trative purposes,  and  the  officer  in  charge  of  each  was 
designated  "surveyor  and  district  engineer.''  Under 
him  an  engineering  officer  was  appointed,  who  was 
responsible  to  the  ' '  district  engineer  ' '  for  the  engineer- 
ing side  of  the  work.  He  did  not,  however,  come 
directly  under  the  chief  engineer ;  all  correspondence 
and  official  communications  between  the  district  and  the 
headquarters  office  passed  through  the  "  surveyor  and 
district  engineer."  The  chief  officer  of  the  district  was 
therefore  expected  to  be  an  expert  in  all  the  intricacies 
of  Post  Office  work,  in  telegraph  and  telephone  traffic 
arrangements,  and  also  in  the  technicalities  of  the  engi- 
neering side  of  the  great  Department.  How  many 
masters  he  had  to*  serve  at  headquarters  it  would  be 
hard  to  say,  but  it  is  quite  likely  that  in  an  extreme  case 
he  would  have  to  address  the  Postmaster-Generalj  the 
Sepretary,  and  the  Chief  Engineer  on  different  aspects 
of  the  same  question.  With  the  great  development  of 
the  telephone  system  this  method  of  administration  was 
found  to  be  unsuitable,  and  following  a  tour  of  investi- 
gation of  the  principal  telephone  organisations  of 
Europe  and  America  by  the  Chief  Engineer,  the  "  func- 
tional "  system  was  recommended  by  him  and  adopted 
by  the  Postmaster-General.  It  was  introduced  about 
three  years  ago,  and  the  Postmaster-General  when  in 
England  last  year  informed  the  author  that  the  system 
was  working  with  the  greatest  satisfaction. 

(To  be  continued.) 


1st  London  Engineer  Volunteers. — Officer  for  the  Week  : 
Platoon  Commander  H.  de  P.  Birkett.  Saturday,  March  17  : 
The  Parade  for  Route  March  will  be  2.45,  Golder's  Green  Station. 
Monday  :  Technical  for  Platoon  No.  9,  at  Regency  Street ; 
Squad  and  Platoon  Drill,  Platoon  No.  10  ;  Signalling  Class  ; 
Recruits'  Drill,  6.30  to  8.  Wednesday  :  Instructional  Class, 
8.15  ;  Platoon  Drill,  Platoon  No.  1.  Thursday :  Platoon 
Drill,  Platoon  No.  7  ;  Ambulance  Class  by  M.O.,  6.30.  Friday  : 
Technical  for  Platoon  No.  10,  Regency  Street ;  Squad  and 
Platoon  Drill,  No.  9  ;  Signalling  Class  ;  Recruits'  Drill,  6.30 
to  8.30.  Saturday  :  N.C.O.'s.  Instruction  Class,  Capt.  Castell. 
Bridging.  Sunday,  March  25  :  Special  Work  at  Bombing 
School,  as  before.  Easter  Training  :  At  Esher.  Names  can 
still  be  sent  in.  Special  Technical  Instruction  will  be  given 
for  the  first  hour  to  all  Platoons  on  their  respective  drill  nights 
to  prepare  for  this  training.    Other  orders  as  usual. 
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Avoid  Accidents 

by  having  efficient  illumination.  But  it  must  always  be  instantly  available. 
In  these  days  of  short  staffs  the  trimming,  &c,  of  arc  lamps  may  get 
delayed — with    the   result  that  the  light   is   not   there  when  wanted.  With 

HALF -WATT  LAMPS 
IN   SUN  FITTINGS 

however,  light  is  always  ready  to  hand  in  units  up  to  3,000  c.p. — no  cleaning,  no 
trimming — just  switch  on. 

The  fitting  illustrated — L  1732— is  weather-proof  and  designed  for  outside  use. 
31  inches  overall  it  will  take  half -watt  lamps  up  to  3,000  C.P.  Costs  less  to 
instal,  maintain  and  run  than  an  arc  lamp. 

Let  us  send  you  List  273  fully  describing  this  and  other  patterns  for  inside 
and  outside  use. 

THE   SUN   ELECTRICAL   CO.,  LTD., 

118120,  CHARING  CROSS  ROAD, 
LONDON  — — -W.C.2. 


ACCUMULATORS 

of  any   size   for   every  Purpose. 


ELECTRICAL  CUFrol*J,iSSSS 
STORAGE  CO 

«  fV  frrrm        LONDON  OFFICE  i 
LIMITED  *        *  VICTORIA  STREET 
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ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for    Illustrated  Catalogue. 


STRATFORD,  LONDON. 


THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 

THE  "DUNTLEY" 
HEAVY  DUTY  AIR 
COOLED  ELECTRIC 
DRILLS  &  GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAMING,  TUBE 
EXPANDING  AND  GRINDING  TOOLS. 

Wound  for  all  Currents  and  Voltages. 

Designed  to  withstand  the  heavy 
overloads  incidental  to  hard  and 
continuous  work  without  damage. 

General  Offices — 

PALACE  CHAMBERS, 
9,  BRIDGE  ST.,  WESTMINSTER,  S.W. 

Teleg.  Add.:  "  Caulking,"  Pari.,  London. 
Telep.  No. :  Gerrard  9215  (3  lines). 

Main  Factory-FRASERBURGH,  SCOTLAND. 


Machines  for 

Engineers, 
Shipbuilders, 
Aeroplane  Builders, 
Iron  Founders, 
Motor  Car  Builders, 
Motor  Garages. 


Capacity  ^  in. 
steel.  |  in.  wood. 


PORTABLE  ELECTRIC 
BLOWER, 

Direct  and  Alternating  Current, 

For  cleaning  the  windings  of 
Electrical     Machinery  and 
Switchgear 


Write  for  our  latest  Catalogue. 

London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  ST..  S.W..  near  St.  James's 
Park  Station,  District  Railway. 


CASINGS. 

MADE  TO  AN  V  PATTERN. 

Ikt  prlcei  aaoted  below  are  per  loo  ft. 
eaie  and  cover  together. 


Oar  Spe.Mai  patters 
(Reed  No.  403.885*. 


9f 


fmR  Bit*  B—Hr%i  •■*  AmpUtttltn.  ; 

CSTiMATES    FOR    OTHER  WOOD' 
AND  SIZES  PROMPTLY  SENT 
■witch  Blocks  and  Oleats  Made  to  Order. 


Width  (nom)  (  ij*  |  ij»  | 

I,'  |   Ij'  |  2'     |   2j'    |  3' 

3*'  I 

jfoOQVES      ••._!_**  |'gV  I 

r  I  a*  i  *•  i  *•  i  r  i 

V  I 

r 

"pSc? }  QUOTED 

ON  APPLICATION. 

Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS. 


address  67,  KING  WILLIAM  ST..  LONDON,  EX. 


Exporter*  of  Speelalltlti. 
flooring  and  Flooring  BlME 


BELLING 


FIRES, 
GRILLERS, 
BOILERS, 
OVENS. 


Also  all  kinds  of  SPECIAL  ELECTRICAL  APPARATUS 
for    Munition    Works    and    Manufacturing  Purposes. 

BELLING  &  CO., 

ELECTRIC    HEATING     AND  COOKING  SPECIALISTS, 

Derby    Road    Works,    Montague  Road, 

UPPER  EDMONTON,  LONDON,  N. 


Contractors  to  the  British  and  Foreign  Admiralties,  Shipyards  and  Railways  ;  also  on  India  and  War  Office  List* 

THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD.. 

TUC       I    A  r> I- o -T-       MAiiifritn^iinrnn  *«.»• 

PORTABLE    ELECTRIC  DRILLS 

Made  in  various  sizes, 
Capacities  ftjn.  to  2Jin.  metal. 


/ 
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TO    OUR  READERS. 

Klectriciti  is  published  every  Friday,  and  is  on  sale  at  the  Pn"c'P^ 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  nas  a  very 
large" sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad.  ,  .  ,  , 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  neoessarily  identify  himself  witn  tneir 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  tho  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subseription.-6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 

postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid.  _  _       T  „_ 

■  All  remittances  payable  to  the  Publishers,  S.  Rkntell  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.   Telephone,  No.  2460  .Gerrard. 
Readers  should  remember  that  this    paper    is  likely 

to  interest  many  of  our  engineers  at  the  front,  and  when 

done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

OUR  POSTAL  ADDRESS. — Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 

Current  Topics. 

The  back-to-the-land   movement  stimulated  by  the 
frer-growiing  food  shortage,  has  caused  quite  a  boom 
in  amateur  agriculture,   and  among 
the  many  who  have  taken  up  the  cul- 
Electro-        tivation  of  allotments  there  will  prob- 
•     Culture.       ahiy  be  numbered  a  goodly  propor- 
tion of  my   readers.    The  need  for 
speedv  fruition  and  harvesting  of  whatever  crops  it  is 
elected  to  sow  will  undoubtedly  give  a  fillip  to  the  closer 
Rudy  and  application  of  electro-culture,  in  which  our 
experienced  "readers    should   find    themselves    at  an 
advantage. 

Alreadv  electricity  is  being  applied  to  agriculture  on 
Huntington  Court  Farm,  White  Cross  Road,  Hereford, 
the  farmer,  Mr.  March,  having  been  asked  by  the 
Development  Commissioners  to  -place  fifty  acres  under 
electro-culture.  A  liberal  grant  has  been  allocated,  and 
the  farmer  has  been  promised  the  profits  of  the  first 
experiment.  The  electrical  arrangements  are  under  the 
jurisdiction  of  Mr.  W.  J.  Kerr,  the  City  Electrical 
Engineer,  r-xl  Prof.  W.  H.  Blackrnan  and  Mr.  Ingvar 
Jorgensen  represent  the  scientific  organisers  of  the 
scheme. 

The  present  aerial  installation  covers  half  an  acre  of 
land,  and  is  shortly  to  be  considerably  extended.  The 
overhead  wires  will  be  carried  by  eight-foot  poles, 
located  in  the  hedges  bordering  the  fields  under  treat- 
ment. From  these"  strong  overhead  distributors  will  be 
suspended  through  the  medium  of  high  tension  insu- 
lators. At  intervals  of  about  fifty  feet  fine  tinned  steel 
Wires  will  form  a  network  about  seven  feet  above 
ground,  leaving  room  for  the  farm  workers  to  move 
about  below  them.  An  ingenious  arrangement  of  rings 
permits  the  withdrawal  of  portions  of  the  network  when 
way  has  to  be  made  for  a  waggon  or  other  lofty  farm 
vehicle. 

The  initial  experiments  have  been  highly  successful  ; 
potatoes  with  stems  eight  feet  high,  marking  the  burial 
place  of  giant  '  spuds  "  as  large  as  an  average  swede,' 
were  inspected  bv  interested  farmers.  The  real:  expla- 
nation of  the  augmented  growth  is  at  present  somewhat 
hazy,  but  the  phenomenon  is  supposed  to  be  due  to  ionic 
disturbances  of  the  atmosphere  leading  to  abnormal 
lib'  ration  of  nitrogen,  the  "natural  plant  food.  Further 


developments  oJ  electro-culture,  coupled  with  a  properlj 
Organised  system  of  recording  and  co-ordinating  results, 
should  do  much  to  further  agriculture  in  the  British 
Isles.* 


Having  regard  to  the  very  necessary  Defence  of  the 
Realm  Regulations,  it  is  impossible  to  speak  as  freely 
as  one  could  wish  of  the  really  meri- 
Theory         torioiis  work  whifeh  has  been  done  and 
v.  is  still  in  progress  all  over  the  country 

Practice.  in  connection  with  w  ar  materials  and 
inventions  having  for  their  object  the 
suppression  of  the  Hun.  In  a  general  sense  there  is, 
however,  one  aspect  of  the  subject  which  badly  needs 
ventilating-  both  for  the  benefit  of  the  country  and  those 
firms  who  are  doing  their  utmost  to  fulfil  special 
contracts. 


Many  of  the  ingenious  devices  and  inventions  born  of 
this  war  are  the  work  of  'scientists  and  others  of  purely 
academic  experience,  who  know  little  or  nothing  of 
manufacturing  methods,  and  are  therefore  totally  unable 
to  appreciate  the  difficulties  which  beset  the  manufac- 
turer when  faced  with  the  problem  of  producing  the 
perfected  article  in  quantities.  All  war  work  is  urgent, 
and  every  minute  saved  in  the  production  of  an  article 
destined  to  put  an  end  to  Prussian  Militarism  is  of 
incalculable  value,  a  fact  which  these  learned  gentlemen 
would  do  Well  to  bear  in  mind. 

It  is  not  sufficient  to  perfect  an  article  for  a  given 
purpose,  and  then  leave  it  for  the  unfortunate  manu- 
facturer to  incur  the  w  rath  of  the  powers  that  be  on 
account  of  the  difficulty  of  producing  it  quickly  in  the 
desired  quantities.  If  -such  a  highly  necessary  article 
is  to  be  really  perfect  from  a  war  standpoint,  it  should 
exist  in  such  a  form  as  to  admit  of  speedy  manufacture, 
and  unless  the  final  approved  sample  possesses  this 
attribute  the  idea  cannot  be  justly  termed  successful. 
Those  gentlemen  at  present  working  on  schemes  of  this 
character  would  be  all  the  better  for  a  little  practical 
aidvice,  and  I  offer  the  suggestion  to  the  War  Inventions 
Department  in  the  hope  that  they  will  appreciate  my 
goo  d  intentions. 

An   ingenious   Manchester   man  has   discovered  a 
method  of  resuscitating  discharged  flash  lamp1  batteries, 
and  his  method  is  detailed   at  some 
Two  length  in  the  Manchester  City  News. 

into  One  Inasmuch  as  the  method_is  founded 
Won't  Go.  on  a  fallacy,  and  therefore  calculated 
to  lead  to  widespread  disappointment 
among-  those  w  ho  attempt  to  put  it  into  practice,  I  take 
the  liberty  of  explaining  matters  for  the  benefit  of  those 
who  may  possibly  have  been  unconsciously  misled  by 
the  article  in  question. 


Briefly  stated,  the  suggested  method  of  rejuvenating 
one  of  these  flash  lamp  batteries  consists  in  charging 
an  exhausted  battery  from  two  others,  equally  incapaci- 
tated, but  connected  in  series  to  secure  the  higher 
Voltage  for  overcoming-  the  internal  resistance  of  the 
third  cell.  In  the  first  place,  it  is  impracticable  to  ire- 
charge  an  ordinary  dry  cell  by  passing  current  through 
it  from  an  external  source.    A  dry  cell  does  not  function 

*  See  "Growing  Crops  and  Plants  by  Electricity,"  by 
Miss  E.  C.  Dudgeon.  Price  is.  2d.,  post  free  from  Elec- 
.tricity  Office. 
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as  an  electrical  accumulator  or  storage  battery,  and  the 
result  of  passing  a  current  through  it  in  the  reverse 
direction  to  that  in  which  it  normally  discharges  is 
simply  to  create  a  temporarily  active  condition  at  the 
surface  of  the  electrodes,  and  enable  the  cell  to  exhibit  a 
fictitious  and  fleeting  activity,  which  disappears  at  once 
on  current  being  taken  from  it. 

When  a  dry  cell,  such  as  those  employed  in  flash 
lamps,  is  exhausted,  the  active  chemical  depolariser  is 
used  up,  and,  what  is  more  important,  the  internal 
resistance  is  materially  increased  by  the  chemical 
changes  which  have  taken  place  in  the  act  of  discharg- 
ing. The  fact  of  connecting  two  cells  in  series  and  using 
them  as  a  charging  battery  for  a  third!,  assuming  all  to 
be  in  an  equal  state  of  exhaustion,  simply  means  that 
what  little  energy  is  left  in  the  two  cells  simply  dis- 
charges itself  through  the  high  resistance  represented 
by  the  third,  without  achieving  any  useful  purpose.  _  The 
only  sure  way  of  rejuvenating  a  spent  flash  lamp  is  by 
fitting  a  new  battery  refill.  I  refer,  of  course,  to  the  dry 
battery  type,  and  not  to  those  equipped  with  miniature 
accumulators. 

An  esteemed  corespondent  has  sent  me  one  or  two 
pamphlets  which  he  brought  back  with  him  on  his 
return  from  the  States  towards  the 
An  latter  end  of  last  year.    One  of  these 

Excellent  publications  deals  with  the  house 
Example.  wiring  plan  of  the  Philadelphia  Elec- 
tric Company,  and  affords  an  excel- 
lent illustration  of  the  method  by  which  our  Trans- 
atlantic contemporaries  eliminate  ruinous  price-cutting, 
and  co-operate  to  the  mutual  benefit  of  both  consumer 
and  contractor!  To  this  end  a  hundred  of  the  leading 
contractors  in  Philadelphia  formed  an  association 
known  as  the  " Wire-Your-Home  League."  They  drew 
up  a  schedule  of  the  prices  of  wiring  houses,  and 
reduced  the  data  therein  to  a  readily  understandable 
"price  per  outlet,"  whereby  any  householder  cap  calcu- 
late, without  the  slightest  difficulty,  the  exact  cost  of 
wiring  his  house. 


THE   MAY    EXAMINATIONS    IN    "  ELECTRICAI 
INSTALLATION  WORK." 


The  dealers  and  manufacturers  handling  electric  light 
fittings  have  also  co-operated  to  make  the  scheme  a  suc- 
cess. The  various  fittings  offered  by  the  League  are  of 
attractive  design  and  substantial  construction,  being  in 
no  sense  cheap  and  nasty.  Designs  and  prices  vary  to 
an  extent  calculated  to  suit  every  purse.  Detailed  prices 
and  illustrations  are  included  in  the  pamphlet  referred 
to.  In  addition  to  this  far-seeing  policy  on  the  part  of 
the  outside  contractors,  the  Philadelphia  Electric  Com- 
pany offer  to  cover  both  the  coist  of  wining  and  of 
fittings,  payment  for  same  to  be  made  in  twelve  or 
twenty-four  monthly  payments,  according  to  the  con- 
venience of  the  client,  and  without  added  interest.  With 
these  inducements  to  adopt  electric  lighting  it  is  not 
surprising  that  the  Philadelphia  Company  and  the  local 
electrical  contractors  have  experienced  a  gratifying 
increase  in  their  respective  businesses. 

Elektron. 


•  The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cv*  Byeh 
to  fit  pocket.  428  pusres,  VI  illustrations.  Pric<}  3s.  3d.  net.  po&t  free 
from  Electricity  <  >ft>oe. 


On  May  ist  next  the  Grade  I.  and  hmal  Written  Ex- 
aminations will  be  held  in  the  above-mentioned  City  Guile 
subject;  and  on  May  5th  the  corresponding  practical  e» 

W^>lwil  possibly  in  future  be  held  m  greater  esteer 
now  that  it  bears  a  name  which  really  ^f-fc^ 
Perhaps  at  some  later  date  the  wireman  wil   also  change 
Hs name-to  electrical  fitter,  or  something  like  that ;  lor 
* wKn  "  is  a  rather  meaningless  and  inadequate  term, 
which  conveys  little  idea  of  the  work  to  be  done  and  the. 

k£ff2S  to  the  old  name  of  the  subject  was 
that I Ted  tothe  inference  that  the  matter  dealt  with  con- 
cerned wiremen  chiefly.    This  of  course  is  an  absurd  mis- 
take  for  very  many  other  sorts  ot  people  have  to  do  wit 
ekctricaUnstlllation  work,  as  has  previously  been  pointe 
out  in  these  columns.  . 

The  scope  of  its  subject-and  its  fundamental  importance 
—are  best  gleaned  by  perusing  the  syllabus  given  in  the 
City  Guilds  Programme.  This  publication  rarely  reaches 
the  hands  of  students  or  of  those  who  might  later  on  rx 
induced  to  investigate  the  subject.  For  this  reason  anc 
also  because  the  syllabus  has  recently  been  revised,  we  re 

!>rAfalf  number  of  readers  of  this  journal  must  be  preparin 
for  the  approaching  examinations,  and  a  careful  perusal  < 
he  Gradel.  or  Final  Syllabus  should  be  of  great  benefit  to 
them  Thus  by  noting  those  portions  on  which  they  feel 
themselves  weak,  they  will  know  where  extra  study 

rThte  whTmaffeel  inclined  to  be  somewhat  overaw 
may  be  informed  that  syllabus  (or  syllabuse s,  as  some  p eopk 
prefer  to  render  the  plural)  always  have  a  endency  that  way 
since  thev  naturally  indicate  the  widest  limits.  Those  whe 
do  L  r  bes?  with  the  syllabus  are  quite  likely  to  be  agreeably 
surprised  at  the  comparative  simplicity  of  the  examination 
paper  when  it  is  handed  to  them.  It  will  also  prove  a  he  p 
to  them  if  they  have  previously  .passed  an  examination  in 
Electric-Light  Switching,  particulars  of  one  of  which  will  be 
found  in  our  issue  of  January &«^J"<*{$%»5 
from  Messrs.  A.  P.  Lundberg  and  Sons,  477-4»9.  Lnerpool 

^id^Sie\whg  syllabus  of  Electrical  Installation 
Work  it  is  to  be  hoped  that  its  perusal  will  induce  some  oi 
those  students  who  have  hitherto  passed  it  by,  and  joinec 
electrical  engineering  classes  with  indifferent  success,  to  pu 
their  money  on  the  right  horse  next  time  and  begin  the 
beginning  of  electrical  engineering— i.e..  with  electrical  in- 
stallation work.    The  subject-which  is  otaously  of  prima 
importance— merits    more    support    from    students  the 
perhaps  the  authorities  at  our   polytechnics  and  technic 
institutes  will  wake  up  and  treat  it  as  it  deserves. # 

With  decent  equipment  and  tuition  electrical  instatlati 
classes  ought  to  be  amongst   the   most   populous  in 
institute— instead  of  the  reverse;  and  they  would  then 
as  valuable  feeders  to  the  other  classes.  ...  ... 

Although  the  syllabus  has  recently  been  revised  it  will 
noticed  that  the  old  name  still  sticks  (see  second  line).  Lh 
third  and  fourth  lines  are  also  unsatisfactory,  as  the  novic 
might  presume  that  only  "journeymen"  and  "foremen  were 
encouraged  to  attend  such  classes.  As  a  matter  of  fact,  any 
kind  or  class  of  student  may  and  do  take  up  the  subject,  as 
would  be  evident  to  anyone  who  oared  to  inquire  into  the 
respective  occupations  of  those  in  any  given  olass  at  the 
present  time.  If  "  journeymen  »  and  "  foremen  "  only  were 
admitted  most  of  the  classes  would  at  once  cease  to  exist  tor 
laek  of  sufficient  support.  Ask  any  teacher  you  know,  ancl 
he  will  say  exactly  the  same. 

38.— ELECTRICAL  INSTALLATION  WORK. 
The  Examinations  in  Wiremen 's  Work  will  be  held  in  two 
Grades.  The  Examination  in  Grade  I.  will  be  adapted  to  the 
requirements  of  journeymen  and  the  Final  Examination  t» 
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The  fact  that  the  filaments 
of  WOTAN  LAMPS  are  made 
of     Drawn     Wire     wound  on 

SIEMENS    PATENT  SPIDER 
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endurance    under    the  hardest 
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and  all  Industrial  Installations, 
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the  requirements  of  those  who  may  be  engaged  as  foremen. 
First  and  Second  Class  Certificates  will  be  granted  on  the 
result  of  each  Examination.  Both  the  Examinations  in 
Grade  I.  and  the  Final  Examination  will  be  in  part  Written 
and  in  part  Practical,  and  the  Written  Examination  and  the 
Practical  Test  must  lie  taken  in  the  same-year. 

Candidates  for  either  Examination  will  be  required  to  pro- 
duce evidence  that  they  have  satisfactorily  attended  during 
.the  session  preceding  examination,  in  a  Class  registered  by 
the  Institute,  a  course  of  lecture,  workshop  and  laboratory 
instruction  in  the  subjects  of  examination,  and  that  their 
progress  or  the  record  of  their  practical  work  has  also  been 
!  satisfactory.*  The  Institute  will  accept  a  Certificate  from 
the  Instructor  of  the  Class,  countersigned  by  the  Principal  or 
Secretary  of  the  School,  as  evidence  that  this  condition  has 
been  fulfilled.  It  should,  however,  be  noted  that  no  'appli- 
cation' for  relaxation  of  this  condition  by  reason  of  the 
candidate  being  actually  engaged  in  professional  work  can 
be  considered  unless  it  is  received  by  the  Department  not 
later  than'  February  28th,  1917.  Any  such  application  must 
then  be  accompanied  by  a  full  statement  of  the  grounds  upon 
which  it  is  made,  and  by  a  certificate  from  the  candidate's 
employers  as  to  the  nature  and  hours  of  his  employment. 

Candidates  may  bring  to  the  examinations  tables  of 
logarithms,  slide  rules  and  drawing  instruments. 

Grade  I. 

I. — Syllabus — (1)  Written  Examination. — The  Written 
'Examination  will  include  questions  in  the  following  sub- 
jects : — 

1.  Electricity. — The  elementary  principles  of  Elec- 
tricity and  Magnetism  as  applicable  to  installation  work. 

2.  Conductors. — The  standard  wire  gauge.  Simple 
problems  relating  to  current-carrying  capacity  and 
voltage  drop  in  copper  wires  and  cables. 

3.  Resistance  Wires. — Properties  of  resistance  mate- 
rials in  common  use;  methods  of  winding  and  connect- 
ing resistance  spirals  and  the  installation  of  resistances. 

4.  Fuse  Wires. — Properties  of  materials  in  common 
use.    Precautions  in  installing. 

5.  Insulators. — Porcelain,  pure  and  vulcanisedyrubber, 
paper,  slate,  marble?  fibre, -etc.  Insulation  of  single  and 
twin  Wires  on  rubber  and  paper  cables  up  to  h  square 
inch  size,  or  its  equivalent. 

6.  Wiring  Systems.— Cleats,  insulators,  wood  casing, 
surface  wiring,  metal  piping  and  conduits.  Full  details 
of  handling  material,  fixing  in  position,  running  of  wires. 
Mechanical  and  electrical  coupling  of    metal  pipes  on 

-both  screw  and  slip  joint  systems.  Concentric  and 
earthed  return  systems. 

7.  Connections  to  distribution  boards,  cut-outs,  ceiling 
roses,  lamp  holders,  switches  (including  two-way  and 
two-way  intermediate  switches),  fuses.  Wiring  of 
fittings  and  other  consuming  devices. 

8.  Testing. — Use  of  the  test  lamp  and  detector  for 
sorting  out  circuits.    Pole  finding. 

9.  Bells. — The  installation  of  electric  bells  and  simple 
indioa'tors. 

10.  Buildings.—  Precautions  to  be  taken  when  cutting 
away  for  installation  work  in  buildings. 

11.  Plans.—  Plotting  out  runs  of  wires  and  cables  on 
plans  provided. 

(2)  Practical  Examination. — The  Practical  Examination 
ivill  be  such  as  to  test  the  Candidates'  knowlege  of  the  fol- 
lowing processes,  and  other  operations  performed  by  journey- 
men wiremen,  and  their  ability  to  carry  out  any  of  the 
operations  relating  thereto  : — 

iMethods  of  handling  wire  and  cable. 

The  soldering  iron"  and  blow  lamp.     Methods  of  tinning 
and  heating  fluxes.    Sweating  and  preparing  thimbles  and 
'lugs,  making  the  following  joints  :  Running,  end  to  end,  T 
and  Y  in  1/18,  3/22,  7/16,  19/16.    Connecting   to  ceiling 

*  The  term  "  satisfactory  "  applies  to  the  progress  of  the 
student  as  well  as  to  his  attendances,  as  stated  on  Form  73, 
to  be  certified  by  the  teacher. 


roses,  switches,  sockets,  and  other  accessories.  Methods  of 
connecting  flexibles.  Insulating  joints.  Preparation  of  ends. 
Looping  in. 

Cutting,  screwing  and  bending  metal  pipes  and  conduits. 

Bending  and  connecting  up  [metal-sheathed  wires. 

Note. — For  copper  wires  no  soldering  flux,  except  dry 
resin  or  a  mixture  of  resin  and  methylated  spirit,  may  be 
used  at  the  Practical  Examination. 

Fi nal  Examination. 

Candidates  for  the  Final  Examination  must  hold  a  certifi- 
cate in  Grade  I*  or  must  have  passed  the  Examination  in 
Grade  I.  of  Electrical  Engineering.  Thev  will  also  be  re- 
quired to  produce  evidence  of  having  satisfactorily  attended 
during  the  session  preceding  examination  a  course  of 
theoretical  and  practical  instruction  in  the  subjects  of 
examination  at  a  class  registered  by  the  Institute. 

The  course  of  instruction  with  a  view  to  the  Final 
Examination  should  cover  a  period  of  at  least  two  years. 

The  Examination  for  the  Final  Certificate  will  consist  of 
two  parts  :  (i)  a  Written  Examination  in  the  advanced  prin- 
ciples of  Electrical  Installation  Work  including  Electrical 
Calculations,  Elementary  Electrical  Engineering  and  Draw- 
ing; (2)  Practical  Wiring. 

(1)  Written  Examination — The  Written  Examination  will 
be  divided  into  four  sections,  in  each  of  which  the  candidate 
will  be  required  to  satisfy  the  Examiners.  The  examination 
may  include  more  difficult  questions  in  the  subjects  of  the 
Examination  in  Grade  I.,  and  candidates  will  also  be 
required  to  show  a  knowledge  of  the  following  subjects  : — 

i.  Electrical  Calculations. 

1.  Electrical  Units. — Practical  electric  units  and  their 
relations. 

2.  Resistance. — Calculation  of  "drop"  in  the  more 
commonly  used  wires  and  cables  for — 

(a)  Various  loads  expressed  in  amperes  or  lamps. 

(b)  Various  lengths  of  run. 

3.  Problems  Relating  to  Power  and  Energy. — Power 
required  by  motors  and  other  consuming  devices ;  con- 
version of  horse  power  into  kilowatts.  Efficiency. 

4.  Calculations  referring  to  cost  of  energy. 

5.  Calculation  of  controlling  resistances  and  their 
current-carrying  capacity. 

2.  Elementary  Electrical  Engineering. 

1.  Electrical  Measurements. — Applications  of  Ohm's 
law  to  simple  methods  of  measuring  resistance,  E.M.F. 
and  current.  Connections  of  ammeters,  voltmeters, 
wattmeters,  and  supply  meters. 

2.  Electrical  Properties  of  Materials. — Conductors  and 
insulators.  Tlte  effect  of  commonly  occurring  condi- 
tions, such  as  moisture,  heat,  etc.,  conditions  which 

.  hasten  deterioration. 

3.  Magnetic  Properties  of  Materials. — The  magne- 
tisation of  iron  by  electric  currents  ;  electro-magnets  and 
simple  applications  of  the  principle  of  the  magnetic 
circuit. 

.  4.  Secondary  Batteries. — The  chief  types;  their  instal- 
lation and  practical  treatment.  Precautions  in  charging 
and  discharging.  Testing  state  of  cell  by  hydrometer  and 
voltmeter. 

5.  Electric  Lighting.  —  Carton  and  metal  filament 
lamps-.  Arc  and  vapour  lamps.  Current  and  voltages 
required  by  the  more  commonly  used  glow  lamps. 
General  principles  of  illumination. 

6.  Electrical  Machinery. — C.C.  and  A.C.  motors; 
simple  principles  of  action  ;  field  windings  and  their  con- 
nections with  the  armature  and  the  supply  circuit;  the 
more  commonly  occurring  causes  of  breakdowns  and 
their  remedies  ;  care  of  commutators.  Starting  switches  ; 
no  voltage  and  overload  release  devices ;  simple  prin- 
ciples involved.    Field  breaking  switches. 

*  Or    in    Grade    I.   under    the    previous    syllabus  entitled 
"  Electric  YViremen's  Work."' 
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CC  and  A.C  Dynamos;  their  installation  and  run- 
ning; regulation  by  resistance  in  field  circuit;  simple 
principles  involved.  *„„i+-, 

Testing  of  machines  for  insulation  ;  testing  for  faults. 

3.  Electrical  Installation  Work. 

In  addition  to  the  subjects  of  Grade  I.,  a  knowledge  of  the 
following  will  be  required : —  .  . 

The  Wiring  Rules  of  the  Institution  of  Electrical  Engineers 
and  the  regulations  of  the  Home  Office. 

Insulation  testing  with  ohmmeter  and  generator,  or  other 

testing  sets.  ,    .       f1  . 

Location  and  repair  of  faults  in  installations. 

Details  of  different  sizes  of  cables,  switches,  and  cut-outs 
in  general  use  and  their  safe  carrying  capacities. 

Rating  of  fuses.  . 

The  connecting-up  of  motors  and  dynamos  of  various 
tvpes;  methods  of  altering  speed  and  direction  of  rotation. 
"  The  three- wire  system  and  lamp  and  motor  connections 
thereon. 

The  care  and  maintenance  of  secondary  batteries. 

The  trimming,  cleaning,  and  maintenance  of  arc  lamps, 
both  open  and  enclosed. 

The  precautions  to  be  taken  against : — 
(a)  Unsuitable  switches,  fittings,  etc. 
\b)  Insufficient  earthing  of  iron  piping,  motors,  etc. 
(c)  Dampness  in  exposed  cables  or  outside  Wiring. 

Vulcanising.    Concentric  and  other  special  systems.  _ 

Drawing    up  of  a  wiring   schedule  for  a  small  private 
installation.  .    ,  , 

The  erection  and  running  of  small  isolated  plaints,  includ- 
ing oil-  or  gas-engine,  dynamo  and  secondary  battery. 

Principles  and  connections  of  the  more  common  forms  of 
electrical  heating  apparatus,  signs  and  flashers,  tone 
switches,  and  small  motor-driven  appliances.  . 

Wiring  up  and  connecting  simple  telephones  and  inter- 
communication systems  :  precautions  to  be  taken. 

4.  Drawing. 

Candidates  will  be  expected  to  have  acquired  sufficient 
knowledge  to  enable  them  to  read  drawings  (plans,  eleva- 
tions, sections),  and  to  be  able  .to  make  dimensioned 
sketches  roughly  to  scale  which  would  be  understood  in  the 
works  or  drawing  office. 

(2)  Practical  Examination.— The  Examination  may  in- 
clude more  advanced  tests  on  the  matters  included  in  the 
syllabus  for  the  Grade  I  Practical  Examination,  and  in  ad- 
dition will  test  the  candidate's  ability  to  carry  out  any  of  the 
following  operations : — 

Joints  on  cables  up  to  §  square  inch  sectional  area. 
Jointing  and  connecting  of  lead-covered*. cables,  in- 
cluding V.R.  or  paper  insulated  conoentrics. 

Making  and  installing  fuses  of  various  capacities. 
The  wiring  of  more  complex  circuits. 
The  working  and  connecting  up  of  metal-sheathed 
wires  and  cables. 

The  making  of  working  sketches  from  diagrams. 
Note. — For  copper  wires,  no  soldering  flux,  except  dry 
resin  of  a  mixture  of  resin  and  methylated  spirit,  may  be 
used  at  the  Practical  Examination. 

In  both  the  Practical  Examinations  the  special  material 
required  for  the  Tests  will  be  provided  by  and  forwarded 
from  the  Institute,  and  must  be  carefully  packed  immedi- 
ately after  the  examination,  and  returned  carriage  paid,  to 
London. 

The  fee  for  the  Examination  in  Grade  I  (both  Written 
and  Practical)  is  Three  Shillings  and  Sixpence.  The  fee 
for  the  Final  Examination  (both  Written  and  Practical)  is 
Seven  Shillings  and  Sixpence. 

Candidates  who  obtain  a  First  Class  Certificate  at  the 
Final  Examination  after  having  made  the  required  attend- 

Fibld  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  vo-  ,0  illustrations.  2s,  9d.  post  free  from  Electrioitt 
OfUoe. 


ances  at  a  registered  class,  and  who  also  produce  evidence 
of  satisfactory  attendance  at  a  course  in  Magnetism  and 
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{Continued  from  page  101.) 

Q.  3. — Trace  the  successive  steps  occmring  in  the 
completion  and  severance  of  a  connection  between  two 
subscribers  on  an  -automatic  exchange  equipped  '  for 
10,000  lines  capacity,  and  explain  the  purposes  of  the 
various  appliances  involved. 

A. — It  is  convenient  to  describe  the  more  important 
items  of  apparatus  before  tracing  the  progress  of  a  call. 
The  following  account  refers  to  the  Strowger  automatic 
telephone  system. 

The  principle  of  working  is :  The  operation  of  a 
special  calling  device  by  the  subscriber  causes  inter- 
mittent currents  to  flow  in  the  circuit,  which  actuate  a 
number  of  relays  and  electro-magnets,  the  latter  giving 
a  rotary  and  vertical  motion  to  a  shaft.  Fitted  to  the 
shaft  are  arms  or  "  wipers "  which  move  before  a 
circular  array  of  pairs  of  contacts.  The  contacts  are 
arranged  in  horizontal  and  vertical  rows  of  10  pairs, 
i.e.,  in  groups  of  100  pairs.  All  subscribers'  lines  en- 
tering the  exchange  are  connected  to  a  pair  of  contacts, 
and  if  a  pre-arranged  number  of  intermittent  currents 
be  sent  over  a  telephone  line,  the  system  of  relays  and 
electro-magnets  at  the  exchange  can  be  made  to  pick 
out  a  definite  pair  of  contacts  which  correspond  to  a 
definite  subscriber's  line. 

A  group  of  contacts  with  the  associated  relays, 
electro-magnets,  wipers,  etc.,  is  called  either  a  selector 
or  a  connector,  according  to  the  purpose  to  which  each 
is  put.  A  selector  picks  out  an  idle  junction  to  a  given 
group  of  contacts  ;  a  connector  makes  the  connection 
to  the  desired  subscriber's  line.  For  a  10,000-line 
exchange  first  selectors  and  second  selectors  are  required 
in  addition  to  a  connector.  The  construction  of  selectors 
and  connectors  is  the  same  in  principle,  but  differs  in 

"*  Any  or  all  of  these  books  ^an  be  obtained  from 
Electricity  office.    Add  5  per  cent,  for  postage.  

Arithmetic  of  Electrical  Engineering.  For  Technical  Students 
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sxercise*.     Price  3e.  3d.  net.  post  free  from  Electricity  Office. 
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detail.  Their  action  will  be  understood  from  Fig.  j. 
When  the  vertical  magnet,  VM,  is  energised  by  the 
closing  of  the  circuit,  the  vertical  pawl,  VP,  raises 
the  shaft,  S,  through  a  distance  of  one  tooth  ;  and  by 
opening  and  closing  the  circuit  the  proper  number  of 


Fig.  3. 


times  the  pawl  will  raise  the  shaft  through  any  number 
up  to  ten  teeth,  and  thus  the  wipers,  W,  can  be  brought 
opposite  to  any  of  the  ten  rows  of  contacts.  Similarly, 
when'  the  rotary  magnet,  RM,  is  energised,  the  shaft  is 
rotated  by  the  action  of  the  pawl,  RP,  and  the  wipers 
can  make  connection  with  any  pair  of  contacts  in  a  row. 

Another  important  item  of  apparatus  at  the  central 
exchange  is  the  line-switch,  which  is  a  device  for  econo- 
mising in  first  selectors.  It  consists  essentially  of  100 
rows  of  springs,  each  row  containing  10  sets  of  springs, 
mounted  in  the  form  of  an  arc  of  a  circle.  Opposite 
each  row  of  springs  is  a  radial  arm,  called  the  plunger 


Fig.  4. 


ig.  4),  having  a  notch  at  the  tail-end  which,  normally, 
s  engaged  by  a  knife  edge  of  a  shaft  known  as  the 
-aster  switch  shaft.    The  -line-switch  is  also  operated 
y  electro-magnets,    when  the  circuit  is  idle,  the  plunger 
tands  opposite  a  disengaged  junction.    If  a  subscriber 
connected  to  the  same  100-group  makes  a  call,  that 
subscriber's  plunger  enters  the  bank  of  contacts  opposite 
to  it,  while  all  the  other  plungers  step  forward  to  the 
next  disengaged  j  unction.    Thus  the  disengaged  plungers 
always  take  up  a  position  opposite  to  the  springs  of  a 
disengaged  junction. 

In  appearance,  the  subscriber's  telephone  set  is 
similar  to  that  used  for  manual  common  battery  systems, 
except  that  the  special  calling  device  already  referred  to 
is  fitted  to  the  telephone  in  a  convenient  position.  This 


device  consists  of  a  metal  disc  pierced  at  its  outer  edge- 
by  ten  holes,  beneath  which  is  a  dial  engraved  with  the 
numbers  1,  2,  3,  ...  0.  The  disc  is  mounted  on  a  shaft 
which  is  fitted  with  a  cam  and  governor  inside  of  the 
telephone.  To  signal  a  number — say  6783 — the  sub- 
scriber removes  his  receiver,  places  his  finger  in  the 
6-hole,  and  rotates  the  disc  in  a  clockwise  direction  until 
its  progress  is  arrested  by  a  stop.  The  finger  is  removed, 
and  the  disc  returns  to  its  original  position  under  the 
action  of  a  coiled  spring  inside  the  telephone.  The 
finger  is  now  inserted  in  the  7-hole,  and  the  disc  is 
rotated  until  the  finger  touches  the  stop,  when  it  is 
released  as  before.  In  a  similar  way,  the  remaining 
digits  of  the  number  are  signalled.  This  operation 
loops  and  disconnects  the  fine  a  number  of  times  corre- 
sponding to  the  digit  signalled. 

The  subscriber's  receiver  is  of  the  electro-magnetic 
type,  i.e.,  it  has  not  the  large  horseshoe  polarising 
magnet  present  in  most  types  of  Bell  receiver. 


Fig.  5,. 


Fig.  5  shows  diagrammatically  the  relationship  be- 
tween the  line-switch,  the  first  selectors,  second  selectors 
and  connectors.  Only  one  first  selector  or  second 
selector  of  each  10  is  shown,  and  only  one  level  of 
connectors. 

The  system  is  worked  from  a  central  battery  of 
46  volts. 

The  number  of  distinct  operations  occurring  on  a 
10,000-line  system  in  completing  and  severing  a  con- 
nection between  two  subscribers  is  over  100  ;  albeit  the 
system  works  smoothly  and  is  a  most  efficient  one. 
The  whole  of  the  successive  steps  in  completing  a 
connection  cannot  be  given  here,  but  the  main  opera- 
tions in  signalling  a  number— say  6783 — are  as  follows  : 
The  calling  subscriber  lifts  his  receiver  from  the  switch- 
hook,  which  action  loops  the  circuit  once,  and  trips  in 
the  line-switch ;  plunger  (Fig.  4)  enters  disengaged 
bank  of  contacts  and  circuit  is  extended  to  first  selector  ; 
six  disconnections  occur,  followed 1  by  a  loop,  which 
selects  the  correct  thousand  group,  picks  out  a  dis- 
engaged junction,  and  extends  the  circuit  to  the  second 
selector  ;  seven  disconnections,  followed  by  one  loop, 
which  selects  the  correct  hundred  group,  picks  out  a 
disengaged  junction,  and  extends  the  circuit  to  the 
connector ;  eight  disconnections,  followed  by  a  loop, 
which  picks  out  the  correct  tens  group  ;  and  finally 
three  disconnections,  followed  by  a  loop,  which  picks 
out  the  wanted  subscriber's  line,  and  automatically 
rings  him. 

Briefly,  disconnection  is  effected  as  follows  :  Under 
the  action  of  the  rotary  magnets,,  the  shafts  of  the 
selectors  and  connectors  wind  up  clock  springs  ;  when  a 
conversation  is  finished,  and  the  calling  subscriber 
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replaces  his  receiver  on  the  switch-hook,  various  electro- 
magnets are  de-energised,  and  the  shafts  of  the  selectors 
and  connectors  sweep  back  to  their  initial  positions, 
and  drop  to  normal  under  the  influence  of  their  own 
weight. 

(To  be  continued.) 
(Readers  who  are  interested  in  this  series  should  focure 
Few's  "  Questions  and  Solutions  in  Telegrafhy  and  Telefhoni 
Final    Exams."    1906-1915,    frice    is.    Sd.    fost    free  from 
Electricity  Office.) 


Correspondence. 


THE  LUMEN. 

To  the  Editor  of  Electricity. 
Dear  Sir— Referring  to  your  editorial  in  your  February 
03rd  issue  on  the  above,  it  is  not  correct  to  state,  as  you 
do,  that  the  term  "lumen  "  would  convey  nothing  to  the 
layman.  It  could  be  easily  made  to  convey  just  as  much  as 
the  term  candle-power  conveys.  It  is  all  a  question  of  how 
vou  define  and  describe  it.  You  could  just  as  easily  have 
argued  when  the  kilogram  was  first  introduced  that  at  con- 
veyed nothing  to  the  layman  where  the  previous  measure 
of  weight,  whatever  it  was,  did  convey  something.  Ons 
was  obviated  by  the  explanation  that  the  new  unit  of  weight, 
the  kilogram,  was  equal  to  so  many  of  the  previous  units  of 
weight. 

Now  that  we  have  come  to  the  lumen,  it  is  very  easy  to 
explain  in  a  definite  description  of  the  lumen  so  to  make  it 
convey  definitely  all  that  candle-power  conveys,  by  explain- 
ing it  to  the  lavman  as  follows  : — 

"  The  lumen  is  a  new  unit  for  measuring  luminous  values 
in  place  of  candle-power.  In  the  ordinary  type  of  metal 
filament  and  carbon  lamps,  the  value  in  lumens  given  by 
the  lamp  are  approximately  ten  times  the  ordinary  candle- 
power  value,  i.e.,  a  16  candle-power  lamp  gives  icojumens 
and  a  32  candle-power  lamp  320  lumens,  and  so  on. " 

When  the  above  points  are  appreciated,  you  can  readily 
see.  that  there  is  nothing  in  the  contention  that  a  new  unit 
such  as  the  lumen  will  not  convey  anything  in  meaning  to 
those  who  start  to  use  it-  The  world  is  constantly  seeing 
new  units  and  new  standards  being  introduced  in  various 
branches  of  business  and  science,  and  once  the  engineer  or 
public  understands  what  the  new  unit  means  in  terms  of 
previous  units,  the  situation  becomes  easily  understood  and 
there  are  no  difficulties. 

Yours  very  truly 
F.  W.  Willcox. 

77,  Upper  Thames  Street,  London,  E.C.,  Feb.  27,  1917. 

[We  regret  that  by  an  oversight  the  above  letter  has  been 
Omitted.  It  should  have  appeared  in  our  issue  of  March 
2nd,  and  Electron's  comment  on  March  9th  referred  there- 
to.—Ed.  Electricity.] 


first  section  being  devoted  to  useful  tables  and  data  relating 
to  incandescent  lamps  in  general  and  to  B.T.-H.  lamps  in 
particular.  These  sections  are  bound  together  in  a  stout  tinted 
cover  of  attractive  design,  the  whole  forming  a  useful  guide 
to  present  day  practice  in  electric  glow  lamps.  Every  type 
of  lamp — and  no  fewer  than  67  are  illustrated — is  priced,  with 
its  dimensions,  wattage,  form  of  cap,  and  output  of  light.  The 
lighting  values  are  expressed  in  the  new  unit  of  light,  the  lumen, 
which  gives  the  total  flow  of  light  emitted  from  a  lamp  irre- 
spective of  direction,  shape  of  filament  or  equipment  of  the 
lamp.  The  term  "  lumane  par  watt  "  therefore  is  a  true  measure 
for  expressing  the  efficiency  of  all  types  of  light  sources. 


Trade  Notes. 

A  new  and  very  complete  catalogue,  just  published  by  the 
British  Thomson-Houston  Co.,  Ltd.,  Mazda  House,  77,  Upper 
Thames  Street,  E.C.,  affords  an  education  in  the  resources 
now  available  to  the  lighting  engineer.  Leaflets  published 
from  time  to  time  have  placed  on  record  developments  in  lamp 
manufacture,  as  they  have  taken  place.  Individually,  how- 
ever they  give  no  such  impression  of  the  vast  strides  made 
during  recent  years  as  that  created  collectively  by  a  list  in 
which  all  existing  types  are  included.  The  new  catalogue  com- 
prises eight  sections,  dealing  with  drawn  tungsten  filament 
lamps  in  various  types,  including  standard  (vacuum)  lamps, 
and  half-watt  type  lamps,  focussing  or  projector  pattern 
lamps  of  both  vacuum  and  half-watt  types,  automobile  and 
battery  lamps,  including  half  watt  models  for  motor  carnage 
headlights,  lamps  for  medical,  surgical  and  scientific  applica- 
tions B  T  -H.  carbon  filament  lamps  for  lighting  and  lor 
radiator  use,  and  carbon  lamps  for  decorative  purposes,  the 
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The  Electro-Harmonic  Society.— The  last  Smoking 
Concert  of  the  season  will  be  held  at  the  Holborn  Restaurant, 
in  the  Venetian  Chamber,  on  Friday,  16th  inst.,  at  8  p.m. 
There  is  to  be  a  capital  programme. 

Birmingham —Last  Tuesday  week  the  City  Council  decided 
to  withhold  the  annual  grant  of  ^13,000  to  the  University 
until  the  latter  had  decided  not  to  retain  the  services 
of  any  pre-war  unnaturalised  German  professor  on  its 
salaried  staff.  It  was  stated  that  the  professor  to  whom 
the  proposition  related  had  been  in  this  country  twenty 
years  but  only  became  naturalised  in  September,  191 4, 

Meetings— The  Inst,  of  P.O.  Electrical  Engineers 
(London  Centre)  will  meet  at  6  p.m.,  on  the  19th  mst. 
at  the  Inst.  E.E.,  when  a  paper  will  be  read  by  Mr.  G.  *. 
Greenham  on  "  The  Provision  of  a  Telephone  Exchange. 

 The  Inst,  of  E.E.    (Scottish  Local  Section),  will  meet 

at  the  Princes  Street  Station  Hotel,  Edinburgh,  on  Tues- 
day, 20th  inst.,  at  7  p.m.    Paper  :  '  Voltage  Regulation  of 

Rotary  Converters,"  by  G.  A.  Juhlin,  Member.  The  Inst. 

EE  will  meet  at  Victoria  Embankment,  London,  W.C.,  on 
Thursday,  22nd  inst.,  at.8  p.m.  Paper  :  "  Machine  Switch- 
ing Telephone  Gear,"  by  Mr.  F.  R.  McBerty,  Member. 

Financial —The  dividend  on  the  Ordinary  shares  oi 
the  Northampton  E.  L.  and  P.  Co.,  Ltd.,  for  the  year 
1 91 7  is  equal  to  a  rate  of  6\  per  cent,  per  annum,  and 
after  placing  £1,000  to  reserve  over  £2,000  will  be  carried 

forward.  The  Rushden  and  District  E.  S.  Co.  Ltd. 

pays  5  per  cent,  for  1916.  The  Metropolitan  E.  S 

Co     Ltd    pays  3  per  cent.  The  Bournemouth  and 

Poole  E.  S.  Co.,  Ltd.,  pays  6  per  cent.— The  Charing 
Cross  West  End  and  City  E.  S.  Co.,  Ltd.,  pays  5  per  cent, 
on  the  West  End  undertaking,  and  the  County  of  London 
E.  S.  Co.,  Ltd.  pays  7  per  cent. 


I 


WHEN  VISITING  LIVE 
CIRCUITS  WEAR  GLOVES 

Write  H.B.  Dept.  for  particulars— 

DAVID  MOSELEY  &  SONS,  Ltd., 

Ardwlck,  Manchester 
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Pure  Para.   Soft  Finish. 

Don't  get  hard. 
Mainsmen  prefer  th»H 


I  


Sample  Pair  sent  on  receipt  of  P.O.  tot 
which  will  be  returned  if  gloves  are  not 
proved  of  and    sent  back  within  3  " 
after  receipt.  
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THE    CONVERSION    OF  ELECTRICAL 
MACHINERY. 
No.  V. 


By  C.  Sylvestek. 


Direct-current    motors   cannot   be   overloaded  with 
safety  for  any  length  of  time  without  disastrous  results. 
-Yet  it  is  a  very  common  occurrence  to  see  motors  driving 
shafting   or  separate  machines   sparking   badly  when 
placed  upon  comparatively  light  loads.    This  is  due  to 
the  heat  in  the  commutator,  when  the  motor  has  been 
overloaded,  having  altered  the  original  condition  of  the 
proper.     Turning  or  grinding  the  commutators  will 
sometimes  get  over  this  trouble,  but  the  best  way  out  of 
«the  difficulty  is  to  apply  to  the  makers  of  the  motor 
brushes.    They  will  no  doubt  supply  a  brush  having  a 
^different  composition  of  carbon  which    will   suit  the 
.altered  condition  of  the  copper.     As  a  general  rule, 
modern  motors  will  behave  very  well  if  placed  upon  25 
!  per  cent,  overload  for  short  periods,  providing  that  the 
load  is  placed  upon  the  motor  gradually.    We  have  seen 
motors  that  have  run  for  quite  a  long  time,  and  have 
given  every  satisfaction,  scrapped  because  it  has  not 
been  known  how  to  place  the  load  upon  them.    To  make 
this  quite  clear  we  will  explain  a  case  which  happened 
in  a  large  factory  some  time  ago,  when  a  50-h.p.  motor 
was  dispensed  with,  and  a  60-h.p.  motor  was  fitted  in 
its  place.      This  motor  was  driving  the  pumps  of  an 
hydraulic  plant,  and  the  method  of  control  may  be 
briefly  stated  as  follows  : —  -  N 

"  The  motor,  driving  the  pumps  by  belting,  was 
started  up  on  a  loose,  pulley  with  an  ordinary  motor 
starter.  When  the  motor  was  fully  started,  striking 
gear  was  pulled  over  by  hand  which  placed  the  belt  on 
the  fast  pulley.  The  pumps  then  commenced  forcing  the 
accumulator  up,  and  when  it  had  risen  to  a  certain 
height,  a  lever  operating  a  valve  was  pressed  over  auto- 
matically. This  allowed  the  hydraulic  pressure  to  act 
upon  a  small  by-pass,  which  pressed  the  striking  gear 
over  so  that  the  belt  passed  on  to  the  loose  pulley  again. 

"  When  the  hydraulic  pressure  was  being  used  the 
accumulator  fell,  and  when  it  had  dropped  a  certain 
distance  another  lever  operating  a  valve  was  pressed 
•over,  and  the  direction  of  the  pressure  through  the  by- 


pass was  reversed.    This  automatically  passed  the  belt 
on  to  the  fast  pulley  again." 

This  series  of  operations  was  continued  the  whole  of 
the  time  the  pressure  was  being  used.  The  motor  was 
always  stopped  on  the  loose  pulley,  so  that  when  the 
remaining  pressure  was  used  it  was  necessary  to  start 
tlic  motor  on  the  loose  pulley,  and  press  it  over  by  hand 
to  the  fast  pulley  to  lift  the  accumulator. 

The  motor  was  a  good  one,  and  had  given  every  satis- 
faction until  the  by-pass-  gear  went  wrong.  Then  it  was 
noticed  that  the  belt  passed  over  from  the  loose  to  the 
fast  pulley  too  quickly,  thus  overloading  the  motor  and 
causing  it  to  spark  very  badly. 

As  previously  stated,  the  most  essential  thing  to  do  in 
the  case  of  a  breakdown  is  to  do  the  right  thing.  The 
right  thing  in  this  case  was  obviously  to  overhaul  the  by- 
pass striking  gear.  This  is  not  what  was  done — it  was 
thought  desirable  to  overhaul  the  motor.  This  was 
done,  and,  of  course,  as  the  motor  was  not  defective, 
there  were  no  defects  to  be  rectified ;  but  as  the  motor 
continued  to  spark  badly,  it  was  decided  to  fit  a  60-h.p. 
motor  in  its  place.  The  old  motor,  which  had  given 
satisfaction  for  such  a  long  time,  was  then  taken  away 
and  placed  in  a  store,  where  it  was  looked  upon  as 
having  seen  the  best  of  its  days,  and  was  therefore  prac- 
tically useless. 

Some  months  elapsed,  and  the  motor  was  practically 
forgotten,  when  an  accident  happened  to  a  40-h.p.  motor 
driving  a  large  wheel  lathe.    It  was  decided  to  fit  the 
old  motor  in  position  011  the  wheel  lathe  motor  bed  plate. 
TJiis  was  done,  but  when  the  machine  was  started  the 
motor  commenced  to  spark  viciously,  although  there  was 
practically  no  load  upon  it.    Then  a  general  overhaul  of 
the  motor  was  carried  out.      The  shunt  winding  was 
balanced  up,  pole  against  pole,  to  see  if  a  short  circuit 
had  occurred  in  the  winding.    A  drop  test  was  tried  on 
ihj>  armature,  and  the  usual  insulation  tests  were  gone 
through,  but  the  result  was  the  same.    The  brush  gear 
was  then  overhauled.    Slack  nuts  were  tightened  up, 
and  each  brush  was  examined  to  see  if  it  was  slack  in  its 
box.    The  armature  was  then  removed  and  the  pole  tips 
were  examined  to  see  if  any  rubbing  had  taken  place. 
The  commutator  was  then  turned,  in  fact,  everything 
laid  down  in  the  overhaul  of  motors  was  done,  but  the 
result  was  still  the  same — the  motor  continued  to  spark 
badly.    It  was  very  inconvenient,  because  the  machine 
this  motor  was  driving  was  urgently  needed,  so  it  was 
decided  to  allow  it  to  remain  until  it  finally  gave  out. 
It  did  not  give  out,  however,  and  an  opportunity  occurred 
a  few  weeks  afterwards  to  remove  the  motor  and  replace 
the  original  motor  in  position.    Our  old  friend  was  then 
taken  back  to  the  store,  where  it  again  found  a  resting- 
place  for  some  time. 

One  day  a  50-h.p.  motor,  driving  a  large  set  of  rolls, 
used  for  rolling  and  bending  steel  plates,  gave  out,  and 
there  was  no  spare  motor  to  replace  it,  except  the  old 
motor  in  the  store.  It  was  therefore  taken  away  from 
the  store,  to  act  as  a  substitute,  with  a  certain  amount 
of  misgiving,  but  it  was  hoped  that,  having  had  a  rest, 
it  was  possible  that  it  would  not  now  show  its  sparking 
abilities.  Moreover,  it  was  considered  that  the  belt 
drive  of  the  rolls  would  be  more  suitable  than  the  direct- 
coupled  drive  of  the  wheel  lathe.  The  result,  however, 
was  the  same.  ,  When  the  motor  was  started  up  it  com- 
menced to  spark,  and  when  a  load  of  10-h.p.  was  placed 
upon  it,  the  sparking  became  excessive. 

At  last  the  makers  of  the  motor  were  consulted,  and 
they  suggested  that  brushes  of  a  different  grade  should 
be  tried.    As  a  matter  of  fact  three  sets  of  brushes  of 
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different  grades  were  sent  for  trial,  and  with  one  set  the 
motor  behaved  exceptionally  well.  This  set  was  adopted 
for  permanent  use,  and  the  grade  of  carbon  was  noted 
fur  future  reference,  and  it  was  decided  to  use  the  motor 
for  nothing  else  but  to  ' '  stand  by  ' '  in  case  of  break- 
down. 


Fig.  1. 

Then  a  good  alteration  was  carried  out.  It  was  con- 
sidered desirable  to  convert  the  motor  from  a  shunt  to 
a  compound  machine,  with  a  change-over  switch  in  cir- 
cuit to  enable  the  motor  to  be  used  as  a  shunt  or  a 
compound  machine  as  required.  There  are  decided 
advantages  in  using  compound  machines  for  certain 
classes  of  work,  but,  at  the  same  time,  a  shunt  machine 
is  preferable  for  work  such  as  driving  main  shafting  or 
machines  where  the  speed  must  be  practically  constant. 

It  is  not  a  difficult  matter  to  make  this  conversion — 
that  is,  if  practical  methods  are  adopted.  The  first  item 
to  consider  is  the  siz.e  of  wire  to  be  used  on  the  series 
winding.  It  is  fairly  safe  to  allow  50  per  cent,  increase 
of  copper,  if  the  distance  between  the  pole  pieces  will 
allow  this  to  be  done.  Following  this  rule,  a  50-h.p. 
motor  would  take  about  100  amperes  under  full  load — 
that  is,  if  the  voltage  of  the  motor  was  450  volts.  The 
size  of  wire  should  therefore  be  of  sufficient  area  to  carry 
150  amperes  without  heating.  At  1,000  amperes  per 
square  inch,  the  size  of  wire  would  have  a  cross-sectional 
area  of  '150  square  inches.  This  wire  may  be  square  or 
circular,  but  circular  wire  is  preferable,  because  the  risk 


Fig.  2. 

of  injuring  the  insulation  is  minimised.  ;  Great  care 
must  be  taken  with  the  method  adopted  in^  placing  this 
winding  on  the  pole  pieces.  As  a  general  rule,  hard- 
and-fast  methods  are  laid  down  by  manufacturers  of 
electrical  machinery  for  the  winding  of  coils.  In  times 
like  the  present,  however,  where  it  is  not  possible  to  send 
the  work  to  a  contractor  to  be  done,  the  following 
method  may  be  found  to  be  satisfactory  if  the  instruc- 
tions are  carried  out  and  care  is  taken  in  the  actual 
winding : — In  the  first  place  it  is  necessary  to  cut  some 
pieces  of  vulcanite  \  in.  thick,  as  shown  in  Fig.  1. 
Eight  pieces  of  vulcanite  will  be  necessary  for  each  pole 
— that  is,  two  pieces  on  each  side.  These  pieces  are 
held  in  position  with  a  length  of  linen  tape  1  in.  wide, 
as  shown  in  Fig.  2,  the  tape  being  wound  round  the 


pieces  of  vulcanite  in  the  recessed  portion.  The  win 
which  should  be  double-cotton  covered,  is  then  wounc 
in  the  recess.  The  number  of  turns  to  be  placed  on  the 
coil  should  be  predetermined,  and  when  the  winding  is 
completed  the  whole  should  be  wound  with  linen  tape 
and  treated  with  shellac  varnish.  The  final  winding  of 
the  tape  should  be  taken  round  the  back  of  tbe  coil- 
that  is,  between  the  first  layer  of  the  series  coil  and  the 
surface  of  the  shunt  coil.  If  this  is  done  the  risk  of  a 
short  circuit  between  the  shunt  and  series  coil  is  mini- 
mised. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES* 


By  R.  W.  Weightman,  Member. 


[Continued  from  page  148) 
Under  a  commercial  administration  it  can  easily  be 
conceived  that  this  system  will  work  satisfactorily.  Any 
disinclination  on  the  part  of  an  officer  to  work  up  to 
the  standard  degree  of  earnestness  of  co-operation  would 
no  doubt  result  in  his  being  degraded ;  but  Government 
officials  could  not  be  treated  in  this  summary  manner. 
Moreover,  the  capacity  for  co-operation  varies  with 
the  individual,  and  is  as  varied  as  human  nature  itself. 
Obviously,  therefore,  this  system  is  only  suitable  for 
adoption  where  the  organisation  is  on  a  sufficiently  large 
scale.  There  must  be  a  big  field  from  which  to  select 
the  responsible  officers.  In  South  Africa  the  great- 
expansion  of  the  system  called  for  a  new  method  of 
administration ;  each  stride  in  the  development  brought 
increased  complexity  of  apparatus  and  plant;  greater 
specialisation  was  required,  and  the  time  was  ripe  for  a 
change.  But  the  change  proposed  was  a  very  drastic 
one,  and  it  required  great  courage  on  the  part  of  the 
Chief  Engineer  to  bring  it  forward,  and  on  the  part  of 
the  Postmaster-General  to  accept  and  adopt  it.  On  the 
part  of  both  there  was  a  feeling  of  absolute  confidence 
in  the  zeal  and  in  the  capacity  of  the  splendid  staff  of 
the  Department  to  rise  to  the  new  conditions  and  to  show 
that  a  system  which  is  a  great  success  under  commercial 
conditions  can  be  equally  successful  when  applied  to  a. 
Government  Department. 

Amalgamation  of  Government  railway  telegraphs  witM 
postal  telegraph  systems. — In  practically  all  the  Colonies, 
and  Dominions  the  railways  belong  to  the  State,  and  in. 
some  of  the  smaller  Colonies  a  feature  of  the  Adminis- 
tration is  the  amalgamation  of  the  railway  telegraph 
engineering  and  electrical  signalling  systems  with  the 
Engineering  Department  of  the  Post  Office.  This- 
arrangement  was  in  force  in  Natal  during  the  whole  of 
the  author's  time  there,  and  it  worked  very  satisfactorily 
for  both  Railway  and  Postal  Departments.  The  mainte- 
nance expenditure  was  apportioned  as  nearly  as  possible,, 
so  that  each  Department  paid  its  full  share.  The  cost 
of  new  work  was  met  by  the  Department  incurring  it.. 
A  new  pole  line  erected  for  the  joint  use  of  the  two- 
Departments  was  paid  for  in  proportion  to  the  number 
of  wires  erected  for  each  Department.  All  railway- 
stations  were  also  public  telegraph  offices.  Public  tele- 
grams were  sent  over  the  Railway  Department's  wines, 
which  were  in  all  cases  connected  through  to  Post  Offices, 
so  that  each  station  was  able  to  send  its  public  telegrams- 
direct  without  retransmission  to  the  postal  system.  This 
also  facilitated  the  testing  of  railway  wires,  which  was 
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done  entirely  by  the  Post  Office.  The  Post  Office  paid 
the  Railway  Department  a  small  rate  per  message  for  all 
public  telegrams  dealt  with  at  each  station,  and  in  this 
way  the  Railway  Department  received  payment  for  the 
work  done  by  its  officers.  The  system  worked  most  satis- 
factorily, and  the  public  reaped  the  advantage  which 
arose  from  every  railway  station  being  also  a  public 
telegraph  office. 

It  was  a  cardinal  rule  that  the  Railway  Department's 
•engineering  work  should  always  take  precedence,  and  it 
did  not  matter  at  what  time,  day  or  night,  a  fault 
occurred  on  the  Railway  Department  's  electric  train  staff 
system,  it  was  the  sectional  linesman's  duty  to  attend  to 
it  at  once.  The  arrangement  undoubtedly  resulted  in 
the  saving  of  money  to  the  Colony.  The  same  pole  lines 
were  used  for  both  postal  and  railway  wires,  and  there 
was  no  clashing  of  interests  when  additional  wires  had 
to  be  erected,  and  no  obstacle  to  the  best  and  most  eco- 
nomical proposals  being  made  for  any  scheme  put  for- 
ward by  either  Railway  or  Postal  Department.  There 
was  one  staff  for  the  engineering  work  of  both  Depart- 
ments, and  the  overlapping  of  duties  which  would  have 
resulted  if  each  Department  had  had  a  separate  staff  was 
avoided;  the  same  standard  types  of  materials,  in  the 
charge  of  one  Stores  Department,  were  used  on  both 
Departments'  systems.  All  electrical  signalling  systems 
are  of  a  cognate^  character  and  come  naturally  within 
the  scope  and  training  of  telegraph  engineers  and  line- 
men, and  any  Colonial  Administration  which  may  con- 
template such  an  amalgamation  need  have  no  fear  for 
the  results,  provided  a  capable  and  well-organised  staff 
is  available. 

Electric  lighting  in  charge  of  telegraph  and  telephone 
•engineers. — Under  some  administrations  telegraph  and 
telephone  engineers  are  required  to  carry  out  the  depart- 
mental electric  lighting  work,  and  it  is  a  highly  debatable 
•question  whether  this  principle  is  a  good  one.  With  the 
use  of  power  plant  in  central  battery  systems  of  tele- 
graphy and  telephony,  and  also  in  railway  signalling 
*work,  engineers  must  have  a  knowledge  of  machine- 
generated  electricity  which  was  not  essential  in  the  old 
•days,  when  their  one  and  only  source  of  energy  was  the 
primary  cell.  Between  the  power  requirements  of  tele- 
graphy and  telephony  and  the  complexities  of  the 
various  systems  of  lighting  there  is,  however,  a  wide 
difference.  The  author's  opinion  is  that  in  the  speciali- 
sation which  is  necessary  to-day  in  telegraphy  and  tele- 
phony it  is  too  much  to  expect  an  engineer  to  be  expert 
also  in  the  lighting  and  power  applications  of  electricity 
in  the  larger  sense.  The  practice  in  this  respect 
throughout  the  Dominions  and  Colonies  varies.  In 
Canada  most  of  the  administrations  have  their  lighting 
done  from  outside,  but  there  are  exceptions  to  this  rule. 

In  Australia  all  installations  are  put  in  by  a  Govern- 
ment Department  corresponding  with  the  Government 
Office  of  Works  of  England,  but  the  Postal  Department's 
■engineers  are  responsible  for  the  maintenance  of  the 
installations. 

In  New  Zealand  the  Department's  engineers  are 
responsible  for  the  electric  lighting.  In  the  case  of  a 
large  new  building  the  installation  is,  as  a  rule,  done 
by  the  Public  Works  Department,  but  the  upkeep  after- 
wards is  in  the  hands  of  the  telegraph  and  telephone 
engineers.  They  also'  do  the  installation  work  in  smaller 
buildings,  carry  out  all  alterations  and  additions  to 
lighting  arrangements,  and  attend  to  all  maintenance 
requirements.  In  South  Africa  the  lighting  of  all 
Government  buildings,  apart  from  the  railways,  and 
including  those  of  the  Post  Office,  is  done  by  a  special 


branch  of  the  Public  Works  D&pArl  incut.  In  the  Crown 
Colonies  the  practice  varies,  but  it  is  generally  on  the 
lines  followed  in  South  Africa. 

Engineering. 

Overhead  construction. — There  is  practically  no  over- 
house  construction  in  any  of  the  Dominions  or  Colonies, 
and  the  chief  difference  in  the  construction  of  pole  lines 
lies  in  the  character  of  the  pole  employed.  This,  again, 
mainly  depends  upon  whether  or  not  a  country  is  a 
timber-producing  one.  Where  timber  is  plentiful  and 
there  are  no  local  drawbacks  to  its  use,  wood  poles  are 
the  rule,  but  where  it  is  scarce  or  not  of  suitable  size  or 
quality,  or  where  it  is  liable  to  be  attacked  by  white 
ants,  or  destroyed  by  grass  or  bush  fires,  iron  poles  are 
used. 

White  ants  abound  in  practically  all  the  tropical 
Colonies,  and  while  it  is  usual  in  such  countries  to  find 
an  indigenous  wood  which  is  more  or  less  immune  from 
their  attacks,  like  the  teak-wood  of  Burmah,  the  cedar 
of  British  East  Africa,  and  the  sneeze-wood  of  South 
Africa,  it  is  not  always  suitable  for  use  as  telegraph 
poles.  In  several  of  these'  Colonies  there  are  large 
indigenous  forests  where  the  growth  is  so>  dense  and 
heavy  that  it  is  a  very  costly  matter  to  cut  a  clearing 
through  it  when  a  new  line  has  to  be  erected.  The 
practice  in  Nigeria,  which  is  probably  unique,  is  to  clear 
a  space  of  from  100  to  300  feet  in  width,  so  that  the 
wires  may  be  well  clear  of  the  branches  of  trees.  The 
cost  of  maintaining  thesei  clearings  is  very  heavy.  A 
peculiarity  of  these  forests  is  that  there  is  no  uniformity 
either  of  size  or  of  shape  in  the  trees.  Many  will  be 
over  200  feet  in  height  by  eight  or  more  feet  in  diameter. 
Below  these  are  trees  of  every  other  conceivable  height 
and  shape,  and  the  whole  forest  is  interlaced  with  an 
impenetrable  mass  of  climbing  and  twisting  growth. 
To  obtain  any  considerable  number  of  poles  of  anything 
like  uniform  size  and  length  would  be  impossible  unless 
a  very  large  area  of  forest  were  cleared,  and  the  cost  of 
this  would  be  prohibitive.  South  Africa  is  not  what 
may  be  termed  a  timber  country,  although  there  are 
forests  of  indigenous  trees  here  and  there.  Amongst 
these  the  "  sneeze- wood  "  is  the  only  one  that  will 
withstand  the  ravages  of  the  white  ant  for  any  length 
of  time,  but  even  this  wood  is  not -free  from  attack. 
This  ant  will  drive  its  tunnels  from  the  bottom  of  the 
pole  to  the  top,  through  the  outer  rings  of  the  wood, 
but  as  it  approaches  the  core  of  the  tree  it  will  stop, 
because  the  core  is  too  hard  for  it  to  penetrate.  The 
core  of  the  ' '  sneeze- wood  ' '  is  almost  as  hard  as  iron 
while  yet  as  flexible  as  whalebone,  and  the  author  has 
heard  of  only  rare  cases  in  which  the  ant  has  been  able 
to  eat  into  it. 

The  author  has  known  poles  which  were  originally 
6  or  7  in.  at  the  bottom  tapering  to  about  4  in.  at  the 
top  reduced  in  this  way  to  an  average  of  about  3  in. 
The  pole  became  so  slender  that  even  the  weight  of  a 
ladder  leaning  against  it  would  cause  it  to  bend  over 
like  a  whipstick.  They  were  also  liable  to  be  destroyed 
by  grass  fires  in  the  dry  winter  season.  It  was  the  rule 
to  clear  the  ground  of  all  grass  and  undergrowth  for 
several  feet  around  each  pole  with  hoes,  so  that  a  fire 
would  not  actually  reach  the  pole.  Many  poles  were 
burnt  off  several  feet  above  the  ground  line  by  burning 
embers,  carried  by  the  wind  into  the  cracks  and  crevices 
in  the  poles  and  fanned  into  flame  there  by  the  wind. 
The  author  has  also  known  oak  arms  on  iron  poles  to  be 
destroyed  in  the  same  way.  These  sneeze- wood  poles 
were  of  rough  appearance,  crooked  and  gnarled,  but 
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they  served  their  purpose  well  in  the  construction  of  the 
lines  that  were  built  throughout  the  country  in  the  early 
days.  The  author  does  not  think  any  method  of  treat- 
ing these  poles,  such  as  the  injection  of  creosote  or  other 
substances  obnoxious  to  the  white  ant,  was  ever  tried; 
but  even  if  this  were  effective  so  far  as  the  ant  is  con- 
cerned, there  would  still  be  the  liability  to  destruction 
by  grass  fire,  and*  the  author's  sympathies  are  with  the 
engineer  who  prefers  not  to  run  this  risk.  The  poles 
were  not  suitable  either  in  height  or  strength  to  carry 
more  than  a  few  wires,  and  with  the  gradual  opening 
up  of  the  country  they"  were  replaced  with  tubular  iron 
taper  poles  imported  from  England.  In  recent  years 
wood  poles  from  eucalyptus  trees  grown  in  Government 
plantations  in  the  Cape  Province  have  been  tried  experi- 
mentally on  certain  lines  in  the  neighbourhood  of  the 
plantations,  but  the  experience  so  far  has  not  been 
'favourable.  Iron  poles  are  now  generally  used  through- 
out the  country  and  in  most  of  the  Crown  Colonies. 

In  British  East  Africa  and  Uganda  there  is  a  "  live  " 
pole  in  use  which  is  perhaps  uniquie  in  its  way.  Some 
years  ago  a  temporary  line  was  erected  with  poles  got 
from  a  species  of  natural  wild  fig-tree,  and  these  poles, 
when  planted,  unexpectedly  took  root  and  became  trees. 
These  poles,  although  not  absolutely  immune  from  the 
attacks  of  white  ants  or  decay,  were  found  to  stand 
much  better  than  ordinary  "dead"  wood  poles,  which 
either  rotted  or  were  destroyed  by  white  ants  in  a  very 
short  time  after  their  erection.  Benefiting  by  this 
experience,  the  Administration  built  about  1,000  miles 
of  line  with  this  type  of  pole.  They  were  cheap,  and 
they  have  served  their  purpose  well  in  the  development 
of  the  country  during  a  period  when  funds  were  limited. 
They  have  their  disadvantages,  however.  They  are 
liable  to  become  top-heavy  and  blow  over  during  storms. 
The  leaf  growth  is  also  a  source  of  trouble,  as  if  it  is  not 
very  carefully  watched  it  leads  to  serious  loss  of  current 
in  wet  weather.  This  is  so  much  the  case  that  most  of 
the  lines  on  these  poles  have  to  be  worked  by  vibrator 
instead  of  the  ordinary  Morse  system.  With  improved 
financial  conditions  these  Colonies  are  now  using  tubular 
iron  poles. 

(To  be  continued.) 


MEASUREMENT-  OF  TRANSATLANTIC  WIRELESS 
SIGNALS. 


The  Journal  of  the  Franklin  Institute  gives  an  account 
by  Dr.  L.  W.  Austin  of  quantitative  measurements  made 
at  Washington  (U.S.A.)  on  signals  received  from  the  Ger- 
man wireless  stations  at  Nauen  and  Eilvese.  These 
measurements  have  been  made  almost  daily  since  Septem- 
ber, 1914,  at  the  U.S.  Naval  Radio  Laboratory,  where  there 
is  an  aerial  having  an  effective  height  of  98  ft.  ;  it  is  a 
flat-top  aerial  450  ft.  long,  with  two  wires  6J-  ft.  apart, 
194  ft.  high  at  one  end  and  56  ft.  'high  at  the  other.  The 
strength  of  signals  is  measured  by  the  shunted  telephone 
method,  in  which  a  non-inductive  shunt  is  placed  across  the 
telephones  of  the  audion  and  reduced  until  signals  just 
remain  audible.  If  I  be  the  value  of  current  pulses  in  the 
unshuntcd  telephones  and  I0  the  minimum  current  for 
audibility,  the  ratio  I/I„  is  called  the  audibility  of  the 
signal.  Actually,  it  equals  the  sum  of  telephone  and  shunt 
resistances  divided  by  the  shunt  resistance.  The  audibility 
figure  thus  determined,  using  an  oscillating  audion,  is  pro- 
portional to  the  current  in  the  receiving  antenna,  instead  of 
to  the  square  'of  that  current  as  in  the  electrolytic,  crystal 
contact  and  non-oscillating  audion  detectors. 

An  inspection  of  curves  showing  the  results  of  this  series 
of  measurements,  discloses  extraordinary  variations  in  the 
strengths  of  the  received  current,  viz.,  from  o.  1  microampere 


to  8  micro-amperes  (1  micro-ampere  =  one-millionth  of 
ampere).  In  other  words,  the  audibility  varied  from  25  U 
over  2,000,  the  cause  of  this  80  :  1  variation  being  still  ob- 
scure. Errors  of  observation  seldom  exceed  20  or  30  pei 
cent.,  and  even  in  extreme  cases,  when  the  error  from  this 
cause  is  2  :  1,  there  is  a  tremendous  variation  in  the  ob- 
served current  still  to  be  explained.  Probably  most  of  th< 
variation  is  due  to  irregular  reflection  or  perhaps  refractior 
in  the  upper  atmosphere,  which  brings  energy  to  the  re. 
ceiving  station  in  addition  to  that  travelling  close  to  th< 
surface  of  the  earth.  Also,  there  is  probably  a  certairi 
amount  of  absorption  due  to  ionisation  of  the  atmosphere, 
these  measurements  confirming  Marconi's  observation  thai 
signals  are  weaker  between  Glace  Bay  a'nd  Clifden  during 
the  presence  of  low-barometer  areas  between  the  stations: 
Regions  where  atmospheric  conditions  are  disturbed  are 
probably  areas  of  absorption. 

The  measurements  to  which  the  preceding  remarks  ap- 
ply, were  made  with  the  whole  path  of  the  signals  in  day- 
light. After  sunset  in  Germany,  with  the  path  of  the  signah 
partly  in  darkness  a'nd  partly  in  light,  the  intensity  of  re- 
ception is  often  very  much  weakened,  as  though  there  were 
a  backward  reflection  from  the  shadow:  wa'll.  Other  things 
being  equal,  transmission  is  stronger  by  night  than  by  day, 
but  it  should  be  noted  that  this  difference  is  certainly  not 
greater  than  the  difference  between  day-signals  on  different 
days.  The  increase  in  strength  of  night-signals  is  a  func- 
tion of  both  wave  length  and  distance,  and  wave  lengths 
of  9,800  metres  (Eilvese)  and  12,500  metres  (Nauen)  pro- 
bably begin  to  show  distinct  strengthening  at  night  at  a 
distance  of  about  5,000  miles.  The  actual  distance  to  Wash- 
ington is  4,150  miles  from  Nauen  and  3,800  miles  from 
Eilvese. 

The  effective  heights  of  the  aerials  at  the  German  stations 
is  492  ft.,  and  in  1914  the  current  in  the  sending  aerial  was 
150  amps,  at  Nauen  and  140  amps,  at  Eilvese.  During 
April  and  May  about  2.2  micro-amperes  (monthly  average) 
was  received  from  Nauen  and  3.1  microamps.  from  Eilvese. 
These  values  are  even  higher  than  the  winter  figures,  viz., 
1.0  to  1.3  microjamps,  from  Nauen  and  1.8  to  2.1  micro-amps 
from  Eilvese  during  January  to  March.  In  June  the  re- 
ceived current  fell  to  0.6  microamp.  (average)  from  Nauen( 
and  0.85  mico-amp.  from  Eilvese.  These  remarkable  sea- 
sonal and  dailv  variations  are  almost  certainly  connected 
with  atmospheric  changes  and  may  quite  likelv  occur  above 
the  heig'ht  of  ordinary  meteorological  observations.  Sea- 
sonal changes  at  great  heights  lag  behind  '  those  near  the 
earth's  surface,  and  it  is  probable  that  the  weakening  of 
signals  in  early  summer  is  connected  with  the  southward 
movement  of  the  low  pressure  area  of  the  North  Atlantic. 


A  Year's  Achievement. — The  March  issue  of  the  Wireless" 
World  completes  the  fourth  Annual  Volume  of  this  very 
"  live  "  magazine.  With  the  April  number,  this  periodical 
— the  only  European  "  Monthly  "  exclusively  devoted  to 
Radio -Telegraphy  and  Telephony — starts  upon  another 
twelvemonth's  course  of  activity.  In  a  brief  note  the 
Editor  dwells  with  pardonable  complacency  upon  having 
overcome  not  only  the  difficulties  he  shares  with  all  his 
confreres,  but  the.  special  handicap  for  the  Wireless  World 
involved  in  the  closing  down  of  all  amateur  stations,  and 
the  cessation  of  all  Private  Wireless  Research.  These  are 
factors  which  have  necessarily  militated  severely  against 
the  maintenance,  to  say  nothing  of  the  extension,  of  his 
circle  of  readers.  To  be  able  to  claim  a  steady  rising 
circulation  in  the  face  of  all  obstacles,  constitutes  no  mean 
achievement  in  itself.  Amongst  the  various  improvements 
foreshadowed  in  a  brief  editorial  notice  will  be  found  the 
announcement  that,  for  the  future,  the  issues  will  be  pro- 
curable on  the  25th  of  the  preceding,  instead  of  the  1st  of 
the  current,  month.  The  new  volume,  therefore,  starts 
its  appearance  on  March  25.. 

Arithmetic  of  Electrical  Engineering.  For  Technical  Students 
»nu  Engineers.  With  72  worked  examples,  well  illustrated,  and  5» 
werciees.     Price  2s.  3d-  net.  post  free  from  Electricity"  Office. 
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3  core  19/14  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester- Bury  Electrification. 


^/^OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with  the    conductors,  anyhow. 

is  a  latin  motto, 
"  Experto  Creole,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD., 

Blomfield   Street,  LONDON,  E.C. 
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THEIR  lasting  qualities, 
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retain  to  the  end  their  initial 
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Street  Lighting,  Train  Light- 
ing, the  Hotel,  or  the  Home. 
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TO    OUR     READERS.  .  . 

Klectbiciii  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  aud  Newsagent*  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identity  himself  with  their 
▼iews.  '  ■  j  v  ,j 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  Dy  a  ia. 
Gtamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  . 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom ;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Ren-teix  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

OUR  POSTAL  ADDRESS.— Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane.  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 
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Current  Topics. 


What  a  constant  theme  of  interest  to  the  observant 
London  !      Take  its  railway  services,  for  example ; 

what  could  be  more  efficient  than  the 
present  excellent  Underground  Rail- 
ways or     Tubes,"   with   their  rapid 
services  to  all  points  and  convenient 
subway  intercommunication  between 
latforms?    Then  the  electrified  surface  lines,  in  so  far 
they  have  been  developed,  leave  very  little  to  be 
sired.    On  the  other  side  of  the  scale,  we  have  the 
Mirban  steam  routes,  which  in  at  least  two  instances 
re  relies  of  the  past. 


A  City 
of 

Contrasts. 


Twin-  last  week  I  had  occasion  to  travel  to  Wool- 
ich  for  the  first  time  in  several  years.  On  the  first 
ccasion  I  had  business  on 'the  south  side  of  the  river, 
k1  chose  the  S.E.  and  C.R.  route  from  Charing-  Gross, 
still  recognised  the  obsolete  coaches,  dingy  stations, 
iiid  other  well-known  characteristics  of  ten  years  or 
lore  ago,  and,  making  due  allowance  for  the  staff 
lortage  and  other  difficulties  incidental  to  the  war,  it 
not  seem  to  me  that  this  particular  line  had 
Droved  one  degree  since  I  last  'had  occasion  to  use  it. 


The  next  time  I  travelled  via  G.E.R.  from  Fen- 
lureh  Street,  and  here  again  the  same  mid-Victorian 
jnditions  were  in  evidence.    Dingy  stations,  obsolete 


and  uncomfortable  coaches,  and  a  general  appearance 
of  dis-repair  throughout.  There  seems  to  be  a  con- 
spiracy on  the  part  of  the  railway  officials  responsible 
for  these  antiquated  lines  to  conceal  the  very  names  oi 
the  stations.  They  are  the  least  obvious  thing  to 
attract  the  eye  when  entering  or  leaving  a  station.  One 
sees  large  •  areas  covered  by  advertisements — or  dirt — ■ 
but  one  has  to  iook  very  closely  to  pick  out  the  name  <>l 
the  station  itself.  This;  defect  is  more  particularly 
obtrusive  in  the  case  of  the  S.E.  and  C.R.  In  fact,  I 
travelled  down  with  two  real  Cockneys,  and  they  had 
to  ask  me  on  three  occasions  in  the  course  of  the 
journey  what  station  we  were  at. 


Now,  I  have  travelled  on  most  of  the  provincial  lines, 
both  main  and  local.  Some  are  very  good,  others 
indifferent;  and  there  are,  of  course,  parallel  examples 
to  the  two  London  suburban  services  I  have  already 
mentioned.  Taking  English  railways  all  round,  how- 
ever, I  think  certain  of  the  London  suburban  lines 
would  be  hard  to  beat  for  antiquity.  Compared  with 
the  Tubes  and  electrified  services  the  local  steam  rail- 
ways in  and  around  London  leave  much  to  be  desired, 
and  the  trend  of  railway  development  after  the  war 
should  undoubtedly  be  towards  electrification.  London 
as  the  premier  city  should,  in  the  natural  order  of 
things,  be  best  served  with  railways  :  at  present  it  is 
among  the  worst — so  far  as  certain  districts  are  con- 
cerned, at  all  events. 


I  must  tender  my  congratulations  to  the  Liverpool 
Tramways  Committee  upon  having  at  last  awakened 
from  tlhe  Rip  Van  Winkle  sluimber 
.  into  which  it  had  apparently  sunk  so 

many  years  back.    It  will  be  remem- 
Last.  bered  that  the  local  electric  tram  ser- 

vice has  latterly  been  the  subject  of 
much  criticism  of  an  adverse  character  which.,  in  the 
opinion  of  the  majority  of  Liverpudlians,  has  been  fully 
deserved.  There  has  been  hopeless  overcrowding  of 
many  routes,  and  people  have  been  unable  to  get  to  and 
from  their  businesses  in  anything  lik  reasonable  time. 
At  a  Council  meeting  some  time  ago  the  allegations 
against  the  service  were  strenuously  refuted  by  the 
Tramways  chairman,  who'  held  the  view  that  the  Liver- 
pool tram  service  was -everything  that  one  could  wisih. 


Apparently  he  has  since  had  occasion  to  amend  his 
views,  for  last  week  saw  the  inauguration  of  a  new 
circular  route  from  the  Old  Haymarket,  serving  certain 
of  the  most  notoriously  bad  sections,  and  aiming  at 
telieving  the  congestion  on  these  routes  especially  at 
busv  hours.  It  will  be  recalled  that  in  one  of  my 
criticisms  of  the  Liverpool  tramways  I  pointed  out  the 
drawbacks  incidental  to  the  fan-like  character  of  the 
routes  and  the  consequent  inevitable  congestion  of  out- 
going cars  before  they  had  long  left  the  Pier  Head. 
The  new  arrangement  is  a  praiseworthy  attempt  to 
overcome  this  shortcoming,  and,  although  it  is  yet  too 
early  to  pass  judgment  upon  its  success,  there  would 
appear  to  be  every  reason  for  assuming  that  the 
impossible  conditions  which  prevailed  up  to  a  week  or 
so  back  w  ill  shortly  be  changed  for  the  better. 

/  .  1  - 

The  Practice  op  Electrical  Wiring.  By  D.  S.  Mtmro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  bv 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  ev*  Push 
to  fit  pocket.  428  pages,  VJ  illustrations.  Pric«s  3s.  3d.  net.  post  free 
from  Electricity  Gfloe 
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Further  to  my  remarks  under  this  head   in  last 
week's  issue,  a  good  deal  of  nonsense  has  appeared  in 
the  lay  Press  concerning  the  experi- 
P,  mental   installation  now  under  trial 

tlectro-  near  Hereford,  and,  in  view  of  the 
Culture.  probable  future  development  of  the 
application  of  electricity  to<  plant 
growth  and  its  important  bearing  on  our  food  supply, 
it  were  perhaps  advisable  to  briefly  review  the  history 
of  electro-culture  up  to  the  present  time.  I  am  indebted 
to  an  expert  contributor  to  the  Daily  Chronicle  for  the 
following  facts. 

The  present  method  of  promoting  plant  growth  by 
overhead  discharge  from  wires  stretched  above  the 
crops  was  introduced  into  this  country  twenty  years 
ago  by  Prof.  Lemstrom,  of  Helsingfons,  whose  book, 
"Electricity  in  Agriculture  and  Horticulture,"  was 
published  in  1904.  The  Lemstrbm  method  was 
modified  by  Mr,  J.  E.  Newman,  in  conjunction  with  Sir 
Oliver  Lodge.  These  gentlemen,  with  others,  con- 
stituted themselves  into  what  was  known  as  the  Agri- 
cultural Electric  Discharge  Company,  which  disposed 
of  a  large  number  of  installations  both  in  this  country 
and  abroad. 

Very  contradictory  results  were  obtained  by  the 
various  users  of  the  Lodge-Newman  apparatus,  and  its 
prestige  suffered  in  consequence.  The  results,  of  the 
company's  own  experiments  with  wheat  in  this;  country 
over  a  series  of  years  were  reported  as  an  increase  in 
yield,  varying  from  o  to-  39  per  cent.  The  next  phase  in 
the  development  of  electro^culture  opened  in  191 1.  The 
Board  of  Agriculture  made  a  grant  to  Prof.  Priestley, 
of-  Leeds,  for  carrying  out  a  scientific  investigation  of 
these  new  methods  and^  their  value.  Prof.  Priestley 
collaborated  with  Mr.  I.  Jorgensen,  an  electrical  expert 
and  plant  physiologist,  and  with  Miss  E.  C.  Dudgeon*, 
of  Dumfries.  In  the  result  it  appeared  that  many 
technical  difficulties  existed. 


At  first  no  favourable  results  were  obtained,  but  in 
the  last  two  years,  with  improved  methods,  increases  of 
50  per  cent,  over  the  ordinary  crop  have  been  recorded 
with  oats  on  Miss  Dudgeon's  land.  At  the  outbreak  of 
war  Prof.  Priestley  went  to  France  ais  a  staff  captain. 
Prof.  V.  H.  Blaekman,  of  the  Imperial  College  of 
Science,  took  up  his  work  in  the  meantime,  and  it 
appears  now  that,  with  the  assistance  of  the  Develop- 
ment Commissioners,  a  larger  series  of  experiments 
have  been  planned,  to  be  carried  out  at  Rotnamstead, 
Wisley,  Hereford,  and  Dumfries. 


It  will  be  seen,  therefore,  that  electro-culture  has 
passed  the  experimental  stage,  and  is  now  a  serious  pro- 
position. Knowledge  of  its  possibilities  and  limitations 
is  nevertheless  scanty.  It  falls  into  place  with  other 
possibilities  of  development  in  plant  industry,  which  will 
only  attain  fruition  by  the  help  of  well-organised, 
large-scale  research  and  experiment  isupported  by  public 
funds.  iShould  it  ultimately  prove  an  all-round  success 
it  will  undoubtedly  open  up  another  promising  field  for 
both  the  electrical  manufacturer  and  the  agriculturist. 


*  See  "Growing  Crops  and  Plants  by  Electricity 
bv  Miss  E.  C.  Dudgeon.     Price  is.  2d.  post  free,  from 
':  Electricity  "  office. 


I  hear  that  the-  results  of  the  last  batch  examination 
(see  our  issue  of  Jan.  5th)  will  be  set  forth  in  full  in  our 
issue  of  April  13th,  and  that  they  will 
Electric-Light  require  a  whole  page  to  themselves. 
Switching      I  also  hear  that  successful  examinees 
Exam.         will  receive  their  prizes  and  certifi- 
cates a  week  on"  so  earlier.  Fhey 
will  then  be  at  liberty  to  send  in  any  higher-grade  paper 
on  which  they  have  been  working. 

Elektrox. 


TELEPHONY. 


[Being  Solutions  to  the  Questions  set  by  the  City  and: 
Guilds  of  London  Institute  in  the  Final  Grade 
Examination  in  Telephony,  held  on  May  5,  1916.] 

Compiled  by  First-Class  Honoursman. 


{Continued  from  page  160.) 

Q.  4.— Describe  and  explain  a  form  of  telephone- 
repeater  suitable  for  reinforcing  and  repeating  telephone 
speech  currents.  What  practical  difficulties  and  limi- 
tations exist  in  the  application  of  such  devices  ? 

A.— The  essential  features  of  a  telephone  repeater  or 
relay  of  the  electro-mechanical  type  are  illustrated  in 
Fig.  6,  which  shows  the  repeater  in  position  in  a  two-way- 
circuit. 


Fig.  6. 

R  is  the  receiving  coil  of  the  repeater,  D  is  the  dia- 
phragm, M  is  the  microphone  button  consisting  of  a 
small  chamber  enclosing  carbon  granules  between  carbon 
electrodes,  B  is  a  local  battery,  P  and  S  the  primary 
and  secondary  windings  of  an  induction  coil,  and  T  is 
a  transformer,  one  winding  of  which  is  split  and  which 
is  joined  in  series  with  the  line  circuit. 

The  action  is  :  Telephone  speech  currents  from  either 
terminal  station  pass  through  the  split  winding  of  the 
transformer  T,  and  induce  currents  in  the  other  winding 
of  the  transformer  which,  circulating  in  the  coil  of  the 
receiver  R,  act  upon  the  microphone  M,  thus  inducing 
reinforced  currents  in  the  secondary  winding  S,  which 
flow  to  line. 

One  difficulty  met  with  in  most  types  of  electro- 
mechanical relays  is  that  their  action  is  not  constant  if 
they  are  worked  heavily/owing  to  the  heating  effect  of  the 
current.  To  overcome  this  difficulty  many  devices 
have  been  tried,  two  of  which  utilise  the  counteracting 
effects  of  auxiliary  coils  or  of  the  expansion  of  metals 
when  subjected  to  heat. 

Another  difficulty  arises  from  the  inter-action  between 
the  microphone  and  receiver.  It  will  be  seen  that  the 
strengthened  currents  divide  at  the  split  of  the  trans- 
former, and  if  the  impedances  on  either  side  of  the 
split  are  very  unequal,  the  receiver  "  howls."  This- 
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can  do  big  things 
in  Lighting. 

You  can  do  bigger  things— achieve  greater  lighting  results 
for  the  consumer  than  any  competitor  who  is  content  to  use 
inferior  lamps. 

You  and  Mazda  can  make  the  success  of  any  installation,  You 
o-uaranteeing  the  wiring,  and  Mazda  the  best  lighting  results. 

<"5  O 
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defect  is  remedied  to  some  extent  by  isolating  the  re- 
peating apparatus,  which  is  effected  by  insertingjrans- 
iormers  in  the  lines  as  shown  at  Ti  and  T2. 

(To  be  continued.) 

{Readers  who  are  interested  in  this  series  should  procure 
J?ew's  "  Questions  and  Solutions  in  Telegraphy  and  Telephone 
Sinai  Exams."  1906-1915,  price  is.  8d.  post  free  from 
Electricity  Office.) 


"  PARAMHO  "  WIRES  AND  CABLES. 


In  view  of  the  appeal  of  the  Cable  Makers'  Association 
:that  contractors  during  the  remainder  of  the  war  should 
use  solid  wires  instead  of  small  stranded  cables,  thus  re- 
leasing- drawing  and  stranding  machines  for  naval  and  mili- 
tary requirements,  a  catalogue  recently  published  by  the 
British  Thomson-Houston  Co.,  Ltd.,  Mazda  House,  Upper 
Thames  Street,  E.C.,  will  be  welcomed  by  the  trade.  This 
is  concerned  with  "  Para  mho  "  wires  and  cables  and  with 
accessories  for  the  use  of  wireman.  These  wires,  cables, 
-and  flexible  cords  are  made  in  accordance  with  the'  CM. A. 
specifications,  and  are  supplied  in  several  grades  to  meet 
various  conditions  of  service.  Nothing  but  the  best  materials 
are  used  in  their  manufacture,  and  thev  are  offered  with 
every  confidence  for  high-class  power  and  lighting  installa- 
tions, as  well  as  for  bell  and  telephone  work.  Solid  wires 
-are  listed  in  sizes  from  1/20  to  1/12,  which  is  the  limit  for 
which  such  conductors  should  be  made,  larger  cables  being, 
of  course,  stranded.  The  latter  are  supplied  in  all  sizes  up 
to  .37/ r4-  Lead-covered  wires  and  cables,  with  single  or 
twin  conductors,  are  available  in  sizes  from  1/20  upwards. 
Flexible  cords  are  stocked  with  silk  and  with  cotton  outer 
covering  in  several  colours  and  grades,  with  any  number 
of  conductors  stranded  from  wires  of  40  and  36  s.w.g.  Single 
and  twin  bell  wires,  rubber  and  cotton-covered  for  indoor 
work,  and  lead-covered  for  outdoor  or  special  applications, 
are  stocked  in  several  sizes,  while  multiple  telephone  cables 
for  interior  and  exterior  use,  are  made  with  5  to  32  single 
or  pairs  of  conductors.  Braided  copper  wires  and  cables 
for  aerial  work  are  also  listed,  as  well  as  flexible  cords  with 
earth  return,  small  flexibles  for  electric  bells,  special  cords 
for  use  with  suction  cleaners  and  with  cooking  and  heating 
apparatus,  bare  wires  and  shot-firing  cables.  Included  among 
the  accessories  are  fuse  wires  of  tin,  tinned  copper,  "  pyfo- 
tin  "  and  tin-lead  alloy,  insulating-  and  jointing  materials, 
cable  sockets  and  connectors,  blow-lamps,  rubber  gloves  and 
cable  suspenders.  Useful  tables  are  included,  giving  data  re- 
garding the  carrying  capacity,  diameter  and  resistances  of 
the  cables  listed,  and  the  number  of  Mazda  lamps  that  can 
safely  be  connected  to  wires  of  various  sizes.  Large  stocks 
of  practically  all  the  cables  and  accessories  listed  are  held 
at  Mazda  House,  and  the  Company's  branch  office  stores, 
so  that  immediate,  delivery  can  be  given.  Owing  to  the 
present  difficult  conditions,  it  is  impossible  to  quote  a  ruling 
discount  from  the  list  prices,  but  upon  receipt  of  details  as 
to  the  requirements  of  customers,  definite  quotations  will 
be  given  or  orders  confirmed  at  the  prices  ruling  at  the 
time 


1st  London  Engineer  Volunteers — Officer  for  the  Week  : 
Platoon  Commander  C.  E. "  Campbell. — Monday,  March  26 
Technical  for  Platoon  No.  9  at  Regency  Street  ;  Squad  and 
Platoon  Drill,  Platoon  No.  10 ;  Signalling"  Class  ;  Recruits' Drill 
6.30 — 8.  Wednesday:  Instructional  Class,  8.15;  Platoon 
Drill,  Platoon  No.  2.  Thursday  :  Platoon  Drill,  Platoon  Nos.  5 
and  6  ;  Ambulance  Class  by  M.O.,  6.30  ;  Signalling  Class. 
Friday  :  Technical  for  Platoon  No.  10,  Regency  Street ;  Squad 
and  Platoon  Drill,  No.  9  ;  Recruits'  Drill,  6.30—8.30.  Saturday 
CommandantVParade,  2.45,  Uniform,  for  Drill  in  Hyde  Park. 
Sunday,  April  1  :  Special  work  at  Bombing  School.  Parade 
Claphani  Common  Station  (City  and  S.L.  Tube  By.),  9.45  a.m. 
Uniform,  haversacks,  water-bottles.  Midday  rations  to  be 
carried.  As  this  work  is  very  important  the  Commandant  would 
jtke  to  see  much  larger  parades.    Other  orders  as  usual. 


AGRICULTURAL  DEVELOPMENTS. 


At  a  recent  meeting  of  the  Council  of  the  Incorporate* 
Municipal  Electric  Association,  the  President,  Mr.  F.  M 
Long,  referred  to  the  paper  read  by  Mr.  Kerr  at  the  Annua 
Convention  in  June  last,  and  suggested  that  the  Council 
should  take  the  initiative  in  developing  this  subject. 

The  Council,  recognising  the  important  part  that  elec- 
tricity may  be  made  to  play  in  the  better  cultivation  and 
greater  production  of  the  land,  and  in  the  extension  of 
rural  industries,  have  formed  the  nucleus  of  what  is  ulti-j 
mately  intended  to  be  a  committee  representative  of  all 
interests  with  the  object  of  a  thorough  investigation  into* 
the  technical  and  commercial  problems  underlying  the? 
application  of  electrical  energy  for  such  purposes,  by  form- 
ing a  small  committee  with  powers  to  add  to  their  numbers 
both  from  the  ranks  of  the  Association  and  from  other 
sources,  namely  :— 

S.  E.  Britten,  City  Electrical  Engineer,  of  Chester, 
Chairman. 

F.  M.  Long,  City  Electrical  Engineer,  Norwich. 

H.  Faradav  Proctor,  City  Electrical  Engineer,  Bristol. 

J.  Christie,  Engineer  and  Manager  of  Electric  Supply 
Dept.,  Brighton. 

S.  T.  Allen,  Engineer  and  Manager  of  Electric  Supply 
Dept.,  Wolverhampton. 

F.  Ayton,  Engineer  and  Manager  of  Electric  Supply  Dept., 
1  pswich. 

The  Committee  will  be  know  n  as  "  The  Committee  on 
the  Development  of  Electricity  in  Agricultural  Areas," 
formed  by  the  Incorporated  Municipal  Electrical  Association. 

Mr.  W.  T.  Kerr,  City  Electrical  Engineer,  of  Hereford, 
has  been  added  to  the  Committee,  and  two  Sub-Committees' 
have  been  appointed  to  deal  wttth  publicity  and  technical 
matters    with    Mr.    Kerr    and    Mr.    Long   as  Chairman ^ 
respectively. 

The  objects  of  the  Committee  will  be  : — 

(1)  To  investigate  and  advise  upon  the  problems  under- 
lying the  supply  and  use  of  electrical  energy  in  agricultural 
areas  for  power,  lighting,  heating,  culture  and  other  pur- 
poses for  farms,  villages  and  rural  industries. 

(2)  To  collect  and  collate  information  and  publish  litera- 
ture bearing  upon  the  above. 

(3)  To  co-operate  with  agricultural  and  other  associations 

(4)  To  investigate  in  co-operation  with  manufacturers  the 
development,   manufacture  and  adaptation  of  agricultura 
machinery,  and  appliances  for  utilising  electrical  energy. 

(5)  To  promote  the  exhibition  of  such    machinery  am 
appliances  at  agricultural  shows  and  elsewhere. 

(6)  T01  offer  assistance  in  arranging  demonstrations  anc 
kcthres  in  conjunction  with  farmers'  associations,  clubs,  etc. 

(7)  To  promote  any  legislation  necessary  to  facilitate  the 
application  of  electrical  energy  to  agricultural  areas. 

When  the  Committee  have  formulated  definite  proposals 
for  consideration  and  discussion,  and  compiled  the  necessary 
data  and  information  it  is  intended  to  invite  kindred  bodies 
to  nominate  representatives  to  serve  on  the  Committee. 

All  communications  should  be  addressed  to  Mr.  S.  E. 
Britton,  City  Electrical  Engineer,  New  Crane  Street 
Chester.  , 


Answers  to  Correspondents. 


B.  (Knighton). — You  do  not  state  the  voltage  of  your 
motor  generator,  but  we  scarcely  consider  ydu  would  find 
the  method  you  suggest  would  be  effective  as  the  voltage 
would  be  too  low  to  charge  yourself  with.  What  you  desire 
to  do  is  evidently,  from  your  letter,  to  pass  a  current  through 
your  bodv  so  as  to  use  this,  through  your  hands,  for  giving 
massage  'at  the  same  lime.  If  such  is  the  case,  the  simplest 
and  easiest  way  would  be  for  you  to  obtain  an  electrode  to 
strap  on  vour  left  wrist,  this  being  connected  to  one  terminal 
of  an  induction  coil,  or  handle,  connected  by  flexible  cord 
being  held  by  the  patient,  this  being  connected  to  the  other 
terminal.      Your  right  hand  would  then  be  available  for 
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BOOKS,  ETC. 


THE  WIRELESS  TRANSMISSION 
of  PHOTOGRAPHS,  by  Marcus  J.  Martin. 
A  work  of  directvalue  to  all  interested  in  this  fascinating 
subject.  CI.  8vo,  117  pp.,  62  illus.  Price  2s.  9d.  net 
post  free  from  Electricity  Office.  

ELECTRIC  WIRING,  a  Primer  for  the 
Use  of  Wiremen  and  Students,  with  88  Illustra- 
tions and  a  series  of  worked  examples.  By  W.  0. 
Clinton.  A  useful  and  practical  work.  Cloth  8vo, 
191  po..  2s.  3d.  npt.  post  free.from  Electricitt  Office. 


HIGH  EXPLOSIVES.  By  W.  R.  Quinan- 
A  standard  work  on  this  important  subject- 
Published  in  1912.  Cloth,  210  pp.  illustrated.  21s.  net. 
Post  free  from  Electricity  Office. 


"I  EKTRIK  LIGHTING  CONNECTIONS" 
J-i  A  waistcoat  pocket-book  of  lamp  connections, 
with  explanatory  notes  by  W.  PerrenJMaycock,  M.I.E.E. 
The  Switch  circuits  dealt  with  include  ordinary,  two- 
way,  two-way-intermediate,  variable  multipoint,  re- 
stricted, dimming,  master,  and  pilot  controls;  and  a 
large  number  are  quite  new.  A  most  handy  companion 
for  the  Engineer,  Contractor.  Wireman  and  Students 
New  (4th)  and  Enlarged  Edition.  35th  thousand.  176 
illustrations  and  diagrams  and  146  pages.  Size  4i  in. 
by  34  ins.  Flexible  linen  cover.  Price  7d.  net,  post 
free,  from  Electricity  Office. 


HANDY  ELECTRICAL  DICTIONARY  , 
Vest  Pocket  Edition,   By  W.  L.  Weber. 
Entirely  new  and  up-to-date.  Contains  definitions  i 
over  4,800  distinct  words,  terms  and  phrases.  Size, ' 
In.  by  24  in.  by  ±  in.  Cloth,  red  edges,  Is.  Id.,  post  f 
from  Electricity  Office,  36-39,  Maiden  Lane. 


ELECTRIC- WIRING  DIAGRAMS.  By  W. 
Perren  Maycook,  M.I  E  H,  Illustrating  Circuit. 
Connections  for  Supply  Mains,  Distribution  Boards, 
Transformer,  Lamps,  Signs,  Heaters,  Motors,  Bella, 
Fire  Alarms,  Private  generating  Plant,  etc  Being  a 
selection  from  the  diagrams  in  the  same  Author's  larger 
work— "  Electric  wiring,  Fittings,  Switches,  and 
Lamps  "  Priee  2/9  net.  Post  free  from  Electricity 
Offlgg.  

CIVIL  SERVICE  MATHEMATICS. 
ALGEBRA  and  GEOMETRY  (New  Regulations), 
A  work  of  direct  value  to  all  students.  CI.  8vo.,  87  pp. 
Price,  Is.  8d.  net,  post  free  from  Eibotrictty  Office. 


TNDUCTION  COILS  for  AMATEURS: 
JL  HOW  TO  MAKE  AND  USE  THEM.  Fully 
illustrated,  price  7d.  post  free,  from  Elbctrictit  Office, 
36-39,  Maiden  Lane,  W.C. 


OLD  ELEOTRIO  LAMP  TOPS  WANTED 
in  any  quantities.. — Metal  filament,  30s.  per  1,000  ; 
carbon,  15s.  per  1,000.  Scrap  copper,  95s.  per  cwt. 
Brass,  60s.  per  cwt.  Old  Cable,  45s.  per  cwt.  Mercury, 
3s.  per  lb.  Carriage  forward.  Scrap  platinum,  Old 
Jewellery  in  any  condition,  and  Old  Artificial  Teeth, 
purchased  at  highest  prices  by  Lee  &  Co.,  56,  Green 
Street,  Bethnal  Green,  London. 

 EDUCATIONAL. 

PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
OxfoTd  Road, Manchester, and  36,  Maiden  Lane,  Strand, 
London.  Technical  Diploma  Correspondence  Courses  in 
Elementary  Mathematics,  Electrical  Engineering 
{theoretical  and  nractical),  Electric  Light  and  Power 
Installations,  Wireless,  Aeronautical  and  Motor  Engi- 
neering, Electricity  in  Mines,  Refrigeration,  Courses 
for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 

MISCELLANEOUS. 

ACCUMULATORS,  Second-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  of  Metallio  Dross  purchased  for  eash,  Town 
or  Country. — Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road.  N.K.    Telephone  No.  Dalston  555. 

REWARD  of  £1  offered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  *  Co.,  Ltd.. 
939,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  illustrations,  and  general  information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  @d.  (export  3d.  extra, 
to  include  a  tour-fold,  brass-jointed  advertisement  rule 
(boxwood).   

"platinum  ffiNpSI^pssCR&AeP 

Purchased  at  Highest  Prices  ty 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.C. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 


HANDBOOK  for  Wireless  and  Inland  Tele- 
graph Operators.  By  Charles  Ward.  A  useful  and 
practical  work.  Price  Is.  Id.  net,  post  free  from 
Electricity  Office.  

ELECTRIC  CIRCUIT  THEORY  AND 
CALCULATIONS.  A  practical  book  for  Engi- 
neers, Students,  Contractors,  and  Wiremen.  By  W. 
Perren  Maycock,  M.I.E.E.  355  pages  and  120  diagrams. 
Will  be  found  useful  in  all  kinds  of  electrical  work. 
Deals  with  Electrical  Pressure,  Drop,  Current, 
Resistance,  Conductors,  Ohm's  Law,  Power,  Energy, 
Efficiency,  Insulation-Resistance,  Light  and  Illumin- 
ation, Electric  Heating,  Circuits,  Systems  of  Charging, 
and  so  forth.  Each  group  of  worked  problems  is 
preceded  by  sections  describing  fully  the  theory  and 
principles  involved,  There  is  a  separate  section  on 
Arithmetic  for  those  who  are  weak  in  "  figures,"  and 
no  higher  mathematical  knowledge  is  required  for 
the  working  of  the  problems.  Just  approved  by 
City  Guilds  as  a  work  of  reference  in  Electric 
Wiremen's  Work.  Price  3/10  net,  post  free,  from 
Electricity  Office.  » 


WORKING  OF  STEAM  BOILERS, 
by  E.  J.  Hiller,  M.Inst.C.E.,  chief  engineer  to  the 
National  Boiler  and  General  Insurance  Co.  A  book 
of  direct  value  to  every  man  in  charge  of  steam  plant. 
Fifth  edition,  147  pp.,  85  illus.,  Is.  lOd.  net  post  free 
from  Electricity  Office. 


READERS  who  are  interested  In  Telephone 
Engineering  should  read  the  Telephone  papers 
The  leading  one  in  the  world  is  "  TELEPHONE,  of 
Chicago,  weekly,  price  21s.  per  annum.  Single  copies  Is 
Also  the  "  TELEPHONE  ENGINEER,"  of  Chicago 
monthly,  price  13s.  6d.  per  annum.  Single  copies  Is.  3d. 
European  Agents,  S.  Rentell  and  Co.,  Ltd.,  36,  Maiden 
Lane,  Strand,  London. 


ELECTRIC  BELLS,  ALARMS  AND  SIG- 
NALLING SYSTEMS.  By  H.  G.  Whits.  A 
new  and  well  illustrated  work  dealing  with  the  wiring 
and  connections  of  all  types  of  bells  and  indicator! 
as  well  as  with  the  mine  shaft  signalling  systems  which 
comply  with  the  new  regulations  just  issued  by  the 
Home  Office.  A  thoroughly  up-to-date  book.  CI.  8vo, 
round  corners  for  pocket,  li.  6d.  net,  or  Is.  8d.  post  fre* 
from  Electricity  Office. 


THE  MUNITION  WORKERS'  HAND- 
BOOK.— A  guide  for  persons  taking  up  munition 
work.  Contains  information  on  workshop  arithmetic, 
tools,  lathe  work,  screw  cutting,  rules,  tables,  and  a 
special  chapter  on  shell  turning.  By  Ernest  Pull, 
I.M.I.M.E.  Convenient  pocket  size,  cloth,  136  pp., 
profusely  illustrated.  2s.  8d.  net  post  free  from 
Electricity  Office. 


VEST  POCKET 

COMPENDIUM 

OF 

APPLIED  ELECTRICITY 

By  PAUL  E.  LOWE.  M.E. 

A  comprehensive  and  con- 
veniently arranged  little 
work,  covering  the  whole 
field  of  electrical  science. 
Specially  suitable  for  elec- 
tric railway  employees. 
With  over  214  illustrations 
and  a  voluminous 
vocabulary. 

Price  1s.  net,  or 
1s.  2d.  post  free. 
From  ELECTRICITY  Office. 


CRIPPLE  G  A II 

B  *  25,  Chapel 
LONDON. 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
All  Descriptions. 


PORCELAIN 

INSULATORS 

of  Every  Description. 

JAMES  MACINTYRE  &  Co.,  Ltd., 


BURSLEM. 


NOW   READY.      Over  800  Pages  with  14  Diagrams.    Price  4s.  (post  free). 

L0CKW00DS  BUILDER  S  PRICE  BOOK 

For  1917. 

A  Comprehensive  Handbook  of  the  Latest  Prices  of  Material  and  Labour  in  all  Trades  connected  with  the 

Building.   By  R.  STEPHEN  AYLING,  F.R.I.B.A. 

Containing  also  the  LONDON  BUILDING   ACTS,  1894-1909,  Bye-Laws  and  other  Regulations,  and  Full  Notes  of  All  Important 

Decisions  in  the  Superior  Courts,  by  A.  J.  DAVID,  B.A..  LL.M.,  K.C. 

London :  .  _ 

CROSBY  LOCK  WOOD  &  SON,  7,  Stationers'  Hall  Court,  E.C.4  &  5,  Broadway,  Westminster,  S.W.l 
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giving  massage  (or  both  hands  could  be  used),  this  being 
!a  very  good  method  of  applying  a  current  al  the  same  time, 
good  results!  being  obtainable  in  stiffness  of  muscles  or 
joints,  and  would' enable  you  to  get  down  to  deep-seated 
tissues. 

W.  R.  Cooper.— The  heating  of  the  plate  is  due  to  rapid 
oxidisation  on  exposure  to  air.  Prolonged  charging,  pro- 
vided it  is  not  carried  out  at  an  excessive  rate,  does  no 
harm  to  an  accumulator.  There  is,  of  course,  a  slight  loss 
of  electrolyte  due  to  excessive  gassing.  Too  weak  a  solution 
involves  a'  high  internal  resistance  and  usually  has  the  effect 
of  keeping  the  voltage  of  the  cell  below  normal.  Too 
strong  a  solution:  tends  to  damag-e  the  plates.  A  conductor 
functions  as  one  plate  of  a  condenser,  the  earth  being  the 
other  plate,  with  the  interveming  air  as  dielectric.  Every 
such  conductor,  if  sufficiently  insulated,  retains  a  sialic 
charge.  The  fact  that  you  have  not  experienced  the  pheno- 
menon with  D.C.  is  probably  due  to  the  fact  that  one  side 
of  the  supply  is  earthed. 

Munitions.— One  of  the  very  best  books  on  the  subject 
j«,  Ouinan's  "  High  Explosives,"  which  was  published  in 
iai2.~  The  price  is  21s.  net,  post  free,  from  Electricity 
office.    See  our  book  advert,  page. 


Various  Items. 


Gowerton.  Mi'-  Brinley  A.  Jenkins  has  obtained  a  first- 
class  certificate  as  a  wireless  operator. 

Clydach  Engineering  Co.,  Ltd. — Under  this  title  a  new 
company  has  been  formed  to  carry  on  the  business  of 
marine,  mining,  motor,  aerial  and  electrical  (engineers. 
Mr.  D.  C.  Williams.The  Gable,  Clydach,  Electrical!  Engineer, 
is  one  of  the  subscribers.  / 

Hebden  Bridge. — The  U.D.C.  have  increased  (the  salary 
of  Mr.  J.  W.  Garside,  electrical  engineer  from  the  inception 
of  the  works  by  £15  a  year.  The  year's  receipts  from 
electricity  have  been  £2,015,  £235  below  the  estimate 
and  due  to  a  six  weeks'  strike  in  the  town.  The  estimated 
;•  receipts  for  the  coming  year  are  £2,700. 

Todmorden. — The  Corporation  have  decided  to  spend 
/io.ooo  on  a  1,000  kilowatts  turbine.  The  estimated 
[capacity  of  the  present  plant  is  450  kilowatts.  Some 
[opposition  members  complained  that  the  current  which 
cost  2d.  per  unit  to  generate  is  being  sold  at  id.  The 
receipts  for  current  last  year  were  £3,149- 

Blackburn. — On  a  recent  Sunday  a  fire  occurred  at 
the  residence  in  Preston  New  Road  of  Mr.  Thos.  Barton, 
.electrician.  Fortunately  little  damage  was  done.  The 
cause  is  unknown. — On  Monday  a  fire  broke  out  in  a  block 
of  buildings  in  Preston  New  Road,  the  ground  floor  of 
which  is  occupied  by  Messrs.  Thompson  Bros.,  electrical 
and  motor  engineers.  Damage  was  caused  by  water  and 
dirt. 

Meetings. — The  Aeronautical  Institute  of  Great  Britain 
has  arranged  a  meeting  for  Thursday,  March  29,  to  hear 
a  paper  on  "  The  Necessity  for  New  and  Special  Treatment 
of  Metals  Employed  in  Aircraft  Construction,"  and  will 
be  glad  to  extend  an  invitation  to  those  6f  our  readers 
whom  the  subject  of  the  paper  may  interest.  Application 
for  admission  cards  is  to  be  made  at  the  Institute's  Offices, 
3,  Arlington  Street,  St.  James's,  S.W. 

Engineering  Standards  Committee.— The  Chairman  of 
the  Committee,  Sir  John  Wolfe  Barry,  K.C.B.,  F.R.S.,  has 
accepted  the  invitation  of  the  Council  of  the  Institution 
of  Civil  Engineers  to  give  the  "  James  Forrest  "  Lecture 
on  Wednesday,  May  2,  at  5.30  in  the  afternoon.  As  the 
initiator  of  the  organised  movement  of  Standardisation  in" 
this  country,  the  lecturer  has  very  appropriately  taken  as 
his  subject  :  "  The  Standardisation  of  Engineering  Ma- 
terials and  Its  Influence  on  the  Trade  and  Prosperity  of 
the  Country." 


Blackpool. — Private  W,  Stevenson,  of  the  King's  Own 
Royal  Lancasters,  is  reported  killed  in  action.  He  was 
only  1 9  years  of  age,  and  prior  to  enlistment  was  a  conductor 
on  the  Lytham  and  St.  Anne's  Tramways.  He  only  left 
for  France  a  month  ago. 

Burnley. — The  first  member  of  the  Tramways  Office 
Staff  to  sacrifice  his  life  in  military  service  is  Private  Wm 
Boden,  of  the  East  Lancashire  Regiment.  He  passed 
away  at  Plymouth,  on  March  8,  suffering  from  fever. 
He  was  25  years  of  age,  and  had  been  on  the  Tramways 
staff  since  1907.  He  joined  the  Burnley  "  Pals,"  and  had 
seen  much  fighting  in  France,  having  been  previously- 
wounded  by  shrapnel.  Acting-Staff-Sergt.  J.W.  Clayton, 

formerly  a  driver  on  the  Corporation  Tramways,  has  been 
awarded  the  Meritorious  Service  Medal. 

Glasgow. — Mr.  R.  B.  Mitchell,  the  superintendent  of 
street  mains  under  the  Glasgow  Corporation,  is  recom- 
mended by  the  Electricity  Committee  as  the  successor  to 
Mr.  Archibald  Page,  the  assistant  electrical  engineer  to 
the  Corporation,  who  has  been  appointed  assistant  general 
manager  of  the  Clyde  Valley  Electrical  Power  Co.  It  is 
proposed  that  Mr.  Mitchell's  commencing  salary  will  be 
£600,  rising  by  annual  increments  of  £50  to  a  maximum 
of  £800.  Mr.  G.  L.  Black,  the  district  mains  superintendent, 
is  to  be  recommended  for  promotion. to  the  position  at 
present  held  by  Mr.  Mitchell. 

Cardiff. — This  City*  seems  to  be  forging  ahead  as  to 
becoming  a  leading  centre  for  imparting  knowledge  and 
encouraging  development  in  all  matters  electrical.  The 
University  authorities  have  decided  to  have  a  Chair  of 
Electricity  and  commercial  magnates  are  pressing  the 
necessity  of  fostering  the  teaching  of  both  technical,  theo- 
retical and  practical  electricity,  inasmuch  as  every  under- 
taking in  the  mining  district  of  South  Wales  of  any  note 
has  electrical  installations.  The  matter  is  being  taken  up 
with  much  enthusiasm.  At  one  college  24  students  at  a 
Government  examination  held  last  week  secured  their 
certificates  in  wireless  telegraphy,  and  have  been  appointed 
for  transport  service,  in  addition  to  these  26  advanced 
students  have  received  appointments  under  the  Air  Board. 

Bolton. — At  the  Munitions  Tribunal,  last  week,  an 
electrician  employed  by  the  Corporation  applied  for  a 
leaving  certificate  on  the  ground  that  his  skill  and  qualifica- 
tions were  not  employed  to  the  best  national  interest 
in  his  present  employment.  He  wished  to  go  to  a  local 
Council's  electrical  distribution  plant  to  take  charge. 
His  present  wages  were  only  two  guineas  per  week,  while 
at  the  other  place  he  could  get  £2  10s.  It  was  stated 
that  applicant  was  engaged  on  work  of  great  national 
importance,  inasmuch  as  he  was  keeping  going  the  plant 
for  the  production  of  material  for  the  manufacture  of 
explosives  for  which  the  Government  was  piessing.  The 
Corporation  had  spent  over  £7,000  to  install  additional 
plant  at  the  request  of  the  Government,  and  if  this  man 
went  away  they  had  no  man  to  replace  him.  The  certifi- 
cate was  refused. 

Flash  Lamp  Battery  Variations. — Flash  lamp  batteries 
— miniature  dry  cells,  all  of  the  Leclanche  type — vary 
tremendously  in  form  and  quality.  The  variations  in  form 
are  all  more  or  less  desirable,  but  those  in  quality  are 
not.  The  most  common  form,  says  Burgess  (Am.  Electro- 
chemical Society)  is  the  two-  or  three-cell  cylindrical 
battery  for  use  in  tubular  metal  or  fibre  cases.  Of  almost 
equal  importance  is  the  two-  or  three-cell  case-type  battery, 
in  which  cells  are  placed  side  by  side  for  use  in  flat  cases. . 
The  dimensions  of  cells  vary  from  9-16  to  ij  in.'diameter 
and  1  9-16  to  2j  ins.  length.  The  voltage  is  generally 
between  1.45  and  1.55  volts,  but  may  be  1.6  volts.  The 
best  cells  have  more  than  twice  the  capacity  of  the  worst 
cells  on  the  market,  and  the  variation  in  durability  is  yet 
greater.  The  room  for  and  desirability  of  improvement 
are  obvious. 


174 


ELECTRICITY. 


March  23,  1917- 


Obituary.— We  regret  to  hear  of  the  death  on  the  6th 
inst.  from  pneumonia,  of  Mr.  David  Huntley,  A.M.I.E.E 
■who  was  for  many  years  Chief  Engineer  and  Works  Manager 
of  the  Dowsing 'Radiant  Heat  Company,  Ltd. 

Meetings— The-  Inst.C.E.  will  meet  at  Great  George 
Street,  Westminster,  S.W.  1,  on  Tuesday,  the  27th  mst. 
at  5  30  p.m.,  to  hear  a  lecture  by  Mr.  Harry  Allcock 
MI  EE  A.M.I.Mech.E.,  on  "The  Decimal  System  of 
Coinage,' Weights  and  Measures."  Members  of  the  In- 
stitutions of  Mechanical  Engineers,  Naval  Architects,  and 
Electrical  Engineers,  and  of  the  Iron  and  Steel  Institute 
are  invited  to  attend  the  Lecture. 

Financial— The  Directors  of  W.  T.  Henley's  Telegraph 
Works  Co.  have  decided  to  recommerid  a  final  dividend  on 
the  ordinary  shares  of  10  p.c,  less  Income  Tax,  making 
1=;  per  cent,  for  the  year,  and  also  a  bonus  of  10s.  per  share 

less  Income  Tax.  The  South  London  E.  S.  Corporation, 

Ltd    pays  5  p.c,  and  the  balance-sheet  of  Bruce,  Peebles 
and  Co.,  Ltd.,  shows  a  net  profit  of  close  on  .£12,000. 

Ammanford.— Mr.  William  Herbert,  proprietor  of  the 
central  station  which  generates  the  power  used  m  the 
lighting  of  the  Ammanford  Urban  District,  m  response 
to  a  request  of  the  local  Council,  has  sent  an  intimation 
to  that  body  that  he  is  prepared  to  dispose  of  his  under- 
taking as  a  going  concern  for  the  sum  of  /i2-5°°; 
Council  have  appointed  a  committee  to  deal  with  the 
matter  the  clerk  in  the  meantime  to  consult  the  L.G 
as  to  the  probability  of  obtaining  a  loan  for  the  purpose 
before  securing  the  services  of  an  expert  valuer  to  value 
the  concern. 

Roll  Of  Honour.— Captain  Norman  C.  Lowson,  only 
son  of  Mr.  Tames  Lowson,  the  senior  partner  m  the  electrical 
engineering  firm  of  Messrs.  W.  C.  Martin  and  Co.,  Glasgow, 
has  died  from  wounds  received  on  March  6  Captain 
Lowson  was  educated  at  Glasgow  Academy  and  at  Glasgow 
University,  and  he  graduated'  Bachelor  of  Science  m 
Engineering.  He  was  a  member  of  the  University  Officers 
Training  Corps.  He  has  done  brilliant  work  at  the  Front, 
and  was  mentioned  in  despatches  for  Ws  services  at  Neuve 
Chaoelle  and  at  Loos,  and  was  awarded  the  Military  Cross. 

Leeds.-The  City  Council  has  approved  of  the  following 
advances  in  salaries  :-Electricity  Department  .  Mr.  W. T. 
Green,  assistant  manager,  £450  to  £475  ;    Mr.  W.  Ains- 
cough,  mains  and  sub-station  engineer    /250  to  £275 
Mr  T   R  Hill,  assistant  station  superintendent,  £200  to 

/22c  1  The   Electricity  Committee  have  secured  the 

sanction  of  the  L.G.B.  for  the  borrowing  of  £7,128  for 
the  purchase  of  two  boilers  and  other  plant  at  the  elec- 
tricity works  The  Ministry  of  Munitions  has  issued  a 
permit  to  allow  the  work  to  be  proceeded  with. 

The  Pooling  of  Electricity  Undertakings.— Mr.  G.  H. 
Roberts  M  P  Secretary  to  the  Board  of  Trade,  presided  at 
Manchester  over  a  meeting  of  125  delegates  representing  42 
electrical  undertakings,  who  have  been  called  together  with 
?he  object  of  discussing  plans  for  the  linking  together  of 
various  electricity-producing  works  in  Lancashire  and  Ches- 
hire The  Conference  was  the  result  of  a  circular  emanating 
from  the  Board  of  Trade  warning  the  owners  of  such 
undertakings  of  the  probable  portage  of  coal  and  the 
ronsenuent  need  for  economy  m  its  use.  Mr.  S.  U.  J-earce, 
SSTengineer  to  the  ^^.^^J?l 
chairman  of  the  Engineers'  Committee  P  e  Jed  a 
report  on  the  subject,  in  the  course  of  which  he  estimated 
that  by  the  adoption  of  his  proposals  there  would  be  a 
saving  of  many  thousands  of  pounds  every  year.  In 
four  groups  of  works  alone  he  calculated  there  would 
be  a  saving  of  £82,000  per  annum,  taking  the  price  of  coal 
at  z  7s  6dg  peAon.  Councillor  Dagnall  (chairman  of  the 
Manchester  Electricity  Committee),  Mr  L.  C.  Evans 
^owTcierk  of  Salford),  and  other  speakers^supported 
the  general  scheme,  at  the  same  time  reserving  the  right 


to  approve  or  disapprove  of  details.  Mr.  Roberts  intimated 
that  the  scheme,  which  was  approved  by  the  meeting, 
would  be  placed  before  the  Board  of  Trade  for  its  sanction 
to  carry  it  into  effect. 

Another  Imperial  Fuel.— Some  years  ago  plant  was 
installed  in  the  north  of  North  Island  (N.Z.)  to  extract 
kauri  gum  oil  from  peaty  swamps  in  the  district.  The 
methods  and  equipment  then  employed  were  not  entirely- 
satisfactory,  but  the  problem  has  now  been  attacked  once- 
more,  and  a  new  company  claims  to  obtain  from  20  to  30 
gallons  of  oil  per  ton  of  peat,  about  25  per  cent,  of  this 
oil  resembling  petrol  in  its  nature  and  possible  applications. 
The  remainder  of  the  material  yields  about  28  grades 
of  heavier  oils,  some  of  which  form  excellent  varnishes. 
Though  it  will  not  solve  the  motor  fuel  problem,  this 
new  source  of  spirit  is  welcome  and  interesting. 

Trade  Notes. 

We  have  received  from  the  British  Thomson-Houstoa  Co.  a 

copy  of  a  third  book,  Handbook  No.  .2,  in  their  series  of  In- 
candescent Electric  Lamp  Handbooks.  It  deals  with  lamps  for 
battery  service  (20  volts  and  below)  ;  for  automobiles  general 
batteries,  flashlight  lamps,  and  surgical  lamps,  and  should  be 
most  useful  to  every  engineer,  contractor  and  trade  user  of 
electric  lamps.  It  contains  a  complete  glossary  of  definitions, 
with  classifications  of  lamps,  full  information,  and  technical  data 
in  respect  of  all  types  of  battery  lamps,  and  detailed  dimensional 
drawings  of  all  the  lamps  and  the  lamp  caps.  In  addition,  full 
details  and  information  are  given  regarding  prices  and  sales 
terms  to  the  various  classes  of  purchasers.  There  is  hardly 
any  question  an  electrical  re-seller  or  trade  user  can  ask  in 
respect  to  lamps  that  is  not  answered  in  this  excellent  com- 
pendium on  battery  lamps.  The  L.  and  W.S.  Department  of 
the  B  T  -H  Co.  are  desirous  of  having  a  copy  of  this  book  in 
the  hands  of  every  electrical  trader  and  trade  user,  and  that  it 
may  be  kept  in  handy  position  for  reference— as  available  as 
one's  pen.  Copies  will  be  sent  on  request  to  the  L.  and  W.  S 
Dept    77,  Upper  Thames  Street,  E.C.4.  . 

From  the  Electrograph  Co.,  53,  Jackson  Boulevard,  Chicago, 
USA  come  leaflets  descriptive  of  their  advertising  speciality. 
The  Electrograph  is  an  apparatus  for  communicating  any  desired 
message  or  advertisement  to  a  crowd  of  people  inside  halls 
or  buildings,  or  in  the  open.  The  message  is  ^splayed  by 
means  of  electric  light  flashes  on  a  field  or  bank  of  electric 
lamps,  certain  groups  of  lamps  being  momentarily  il  u^ted 
to  form  letters  of  a  word  or  words,  which  are  visible  m  suc- 
cession and  form  the  sentence  desired.  The  flash  controller 
is  a  simple  robust  machine  which  can  be  operated  on  any  electric 
supply  circuit.  It  is  driven  by  a  small  motor  either  D  C.  or 
AC  the  periods  of  flash  and  rest  being  adjustable  to  suit  the 
circumstances.  Control  is  either  mechanical  or ^ctncal  accord- 
ing to  the  size  of  the  lamp  bank  and  the  number  of  banks  con- 
trolled by  any  one  machine.  Full  particulars  on  application 
to  the  above  address. 
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BOILERS  FOR  CENTRAL 

STATIONS.* 

By  Newton  Harrison 

E.E. 

■Selecting  a  Boiler. — A  single  boiler  is  not  desirable  in 
La.  plant  for  obvious  reasons.    It  is  therefore  inferred 
that  more  than  on©  will  be  purchased,  that  is  to  say, 
selected.    It  is  better  to  have  more  than  one  boiler  in 
prder  to  provide  against  a  breakdown  ;also  to  havereserve 
power  if  necessary.    Other  reasons  may  be  those  based 
'upon  the  need  of  inspecting  a  boiler,  and,  as  is  to  be  ex- 
pected, in  due  course  of  time    cleaning  it.  Conse- 
quently in  a  power  plant  devoted  to  public  service  it  is 
,he  best  policy,  even  in  a  small  plant,  to  have  extna 
f boilers.    Boilers  chosen  for  central  station  service  do 
pot  differ  from  those  used  in  other  fields  of  work,  where 
the  demand  for  power  is  continuous.    The  fact  that  the 
■  strain  is  always  there  is  not  a  factor  in  determining  the 
bhoice  of  one.    All  boilers  are  under   greater   or  less 
strain.    The  difference  is  found  in  their  typo,  function 
pnd  size.    Engineers  will  admit  that  dogmatic  yjules  in 
I  choosing  a  boiler  are  impossible  ;    the  choice  depends 
I  upon  individual  taste,  predilection,  price,  space,  and  a 
[variety  of  other  items  that  helps  to  guide  a  purchaser 
I in  his  selection. 

There  are  two  kinds  of  boilers — those  with  the  fire 
inside  and  those  with  tho  fire  outside.  The  difference 
iis  found  in  the  classification  nf  fire  tube  and  water  tube 
boilers.  The  fire  tube  or  shell  boilers  and  water  tube 
iiffer  in  a  very  simple  respect ;  the  heat  is  applied  to 
.he  inside  of  one  set  of  tubes  or  the  outside  of  another. 
In  water  tube  boilers,  where  each  tube  filled  with  water 
is  an  individual  unit  absorbing  heat,  the  heat  can  only 
.strike  the  outside.  In  the  fire  tube  or  shell  type  the 
water  within  the  shell  gains  its  beat  from  that  which  is 
ibsorbed  by  the  inside  of  the  tubes  around  which  the 
water  ckeulates.  Flue  boilers  developed  into  this  latter 
;ype  by  simply  building  boilers  with  more  flues,  smaller 
ind  closer  together,  until  eventually  the  fire  tube  re- 
sulted from  this  progressive  transformation. 

The  selection  of  a  boiler  is  therefore  understood  to 
iepend  upon  taste  and  pocket-book.  Perhaps  the  price 
should  be  considered  first,  although,  for  power  purposes, 
soilers  of  high  grade  are  uniformly  successful  in  supply- 
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ing  good  results.  The  selection  should  better  be  guided 
by  the  space  to  be  occupiod,  the  kind  of  water  to  be  used 
and  the  amount  of  pressure  to  bo  employed.  People 
differ  as  to  the  kind  of  a  boiler  to  choose,  as  they 
differ  in  choosing  automobiles,  launches,  or  kinds  of 
bread.  Technical  knowledge  is  useful  in  tho  determina- 
tion of  the  truth  of  claims,  but  not  in  the  final  choice. 
One  large  manufacturing  concern  makes  the  following 
statement:  "The  special  requirements  of  each  indivi- 
dual case  should  be  carefully  considered  before  deter- 
mining the  general  type  of  the  boiler  needed.  After  the 
general  type  has  been  decided  upon,  the  most  important 
features  to  be  considered  are  safety,  efficiency,  durabilty 
and  accessiblity.  Of  almost  equal  importance  are  the 
experience,  skill,  financial  responsibility  and  reputation 
of  the  manufacturers."  According  to  this  conclusion, 
safety,  efficiency,  durability  and  accessibility  are  the. 
governing  features.  Of  them  all,  safety  and  durability 
are  vital .  The  other  two,  efficiency  and  accessibility,  are 
necessary  features  as  a  business  proposition.  While 
durability  could  be  included,  it  is  evident  that  efficiency 
means  coal,  accessibility  means  time  and  labour,  while 
the  others  are  to  be  taken  as  a  matter  of  course. 

Fire  Tube  and  Water  Tube  Boilers. — Boilers  of  these 
types  have  advantages  that  led  to  their  use  in  many 
large  plants  not  only  on  land,  but  on  sea.  For  instance, 
in  marine  service,  on  board  ships,  the  boiler  with  its 
fire  inside  is  extensively  employed.  For  many  installa- 
tions where  steam  heating  is  desired,  the  fire  tube  boiler 
is  dominant.  In  many  power  plants  the  so-called  ex- 
ternally fired  boiler  has  its  place.  Economy  in  either 
instance  is  the  result  of  the  intelligence  exhibited,  the 
adapting  of  means  to  ends,  and  this  is  the  essence  of 
boiler  design.  From  this  point  of  view,  the  character 
and  size  of  a  boiler  are  determining  factors  in  its 
choice.  In  all  boilers,  it  might  be  stated  as  a  general 
proposition,  the  water  line  ought  not  to  vary  too  rapidly 
when  it  is  in  general  use.  The  boiler  containing  the 
greatest  amount  of  water  will  have  the  least  of  this,  and 
that  containing  the  least,  the  most  of  it.  An  examina- 
tion of  the  two  types,  the  fire  and  water  tube,  show  that 
the  fire  tube  has  the  most  water,  a  greater  capacity.  On 
the  other  hand,  the  water  tube,  holding  less  water,  with 
the  water  more  sub-divided,  is  safer.  In  case  of  acci- 
dent the  water  tube  boiler  presents  advantage  in  not 
causing  so  great  a  smash-up.  But  the  fire  tube  does 
not  demand  so  great  a  height  for  installation.  As  a  rule 
water  tube  boilers  are  erected  perpendicularly.  The 
circulation  of  the  water  is  one  of  the  objectives.  It 
cannot  be  obtained  unless  the  water  is  free  to  move 
through  the  force  of  connection.  Consequently,  fire 
tube  boilers  have  their  place  in  instances  where  space, 
or  at  least  depth  of  space,  is  not  obtainable.  But  the 
detailed  advantages  and  disadvantages  of  these  types 
can  be  didactically  presented  for  further  consideration 
by  prospective  purchasers.  The  fact  that  the  fire  is 
allowed  to  act  on  one  part  or  another  of  the  boiler  has 
led  to  the  difference  between  the  construction  of  one  or 
the  other  :  the  fire  and  water  tube  types. 

Difference  Between  Fire  and  Water  Tube  Boilers. — By 
compai-ing  the  two  types  of  bailers,  the  advantages  and 
disadvantages  are  also  contrasted.  As  a  good  workman 
never  blames  his  tools,  so  it  may  be  said  a  good  en- 
gineer gets  good  results  from  either  type. 

ADVANTAGES  OF  THE  FIRE  TUBE  BOILER. 

•i.  Greater  water  capacity,  through  which  the  water 
line  varies  less,  and  therefore  less  attention  is  necessary 
in  this  respect. 
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2.  The  cost  of  installation  is  less.  This  factor  is  of 
the  utmost  importance  in  the  light  of  the  high  price  of 
materials  and  labour. 

o.  The  fact  that  it  may  be  installed  in  a  place  without 
much  depth  to  it,  thus  incurring  a  saving  in  building 
alterations. 

ADVANTAGES   OF  THE  WATER  TUBE  BOILER. 

1  Greater  safety  results  from  the  water  being  divided 
up  by  the  tubes  into  smaller  portions,  thus  reducing  acci- 
dent risks  to  a  minimum.  - \ 

2  The  tubes  present  a  very  large  heating  surface  to 
the  fire  The  transmission  of  heat  is  thus  greatly  facili- 
tated As  the  result  of  this  the  tubes  cannot  be  over- 
heated very  readily.  In  this  respect  the  water  tube 
boiler  is  able  to  heat  water  at  a  rapid  rate. 

3  The  draught  area  is  greater  than  m  fire  tubeboilers. 
This  increase  enables  the  gases  to  travel  slower,  allowing 
greater  heat  absorption.  _ 

4  All  riveted  parts  are  out  of  contact  with  the  fare. 
As  the  joints  are  thus  removed,  the  deterioration  is  less, 
the  boiler  has  a  longer  life.  '  .  nu,0 

5  Both  water  and  steam  are  better  separated.  the 
circulation  of  water  is  directed  one  way  and  takes  place 
quickly.  In  fire  tube  boilers  this  is  not  true;  conse- 
quently more  sediment  is  deposited  in  them  than  m  the 
water  tube  boilers,  with  less  cleaning  required. 

6  The  readiness  with  which  the  heat  is  absorbed  by 
the  water  tubes  permits  a  rapid  and  extensive  steam  pro- 
duction to  result.  The  tubes  are  so  situated  that  the 
full  heat  of  the  fire  acts  upon  them.  Narrow  streams  of 
water  are  therefore  quickly  raised  to  boiling  point 

7  The  soot  and  ash  layer  cannot  adhere  as  in  the  hie 
-  tubes;  consequently  the  loss  of  heat  is  not  as  great,  and 

Cl  BoiSs1  dSeTni  certain  respects,  and  these  differences 
give  them  a  certain  character.  The  fundamental  prin- 
ciple upon  which  boilers  are  made  is  the  same  in  all  cases 
The  fact  that  the  invention  applied  results  m  different 
forms  is  no  proof  that  any  departure  has  been  made  The 
fire  tube  boiler  simply  means  fire  or  heat  within  the  body 
of  water.  The  water  tube  boiler  simply  means  water 
within  the  body  of  the  heat.  If  it  is  easier  and  better 
to  put  water  in  heat  than  beat  in  water  by  means  of 
tubes,  the:  results,  the  tests  will  speak  for  themselves.  In 
any  type  of  boiler  the  heating  surface  m  square  feet, 
must  bear  a  definite  ratio  to  the  horse-power  developed. 
In  some  fire  tube  boilers  an  allowance  of  15  sq.  it  pei 
horse  power  is  allowed.  In  water  tube  boilers  an  allow- 
ance of  from  10  to  10  5  sq.  ft  per  horse  power  is  con- 
sidered fair.  The  Manning  boiler  calls  for  15  sq.  ft.  per 
horse-power  hour.  It  is  of  fire  tube  construction  and 
is  mounted  vertically.  On  the  other  hand,  the  Auth- 
more  and  Taylor  (Babcock  and  Wilson  type)  of  water 
tube  boiler,  with  inclined  headers,  make  an  allowance  of 
10  sq.  ft.  of  heating  surface  per  horse  power. 

TU  Stirling  Boiler.- -In  this  boiler  the  effort  has  been 
successfully  made  and  carried  out  to  overcome  most  of 
the  defects  in  operation  and  construction  found  m  boilers 
in  general.  As  a  superior  type  of  water-tube  boiler, 
well  adapted  to  central  station  service,  it  deserves  con- 
siderable attention.  It  consists  of  three  steam  and 
water  drums  above,  connected  by  tubes  to  a  large  mud 
drum  at  the  bottom.  The  tubes  are  not  mounted  ver- 
tically, but  at  an  angle  that  varies.  The  tubes  Rarest  the 
fire  are  at  an  angle  of  about45deg.  ;  thenext  set  areabout 
at  an  angle  of  60  deg.  ;  and  the  far  set  at  about  an  angle 
'  of  80  deg  The  three  sets  of  tubes  each  respectively 
connect  to  a  separate  upper  drum.  The  feed  water 
enters  the  rear  drum.  Steam  is  taken  from  the  middle 
drum       The  three  sets  of  tubes  30m  together  in  the 


common  lower  drum.  This  holds  the  sediment,  an 
connected  to  a  pipe,  through  which  its  mud  can  be  ,d 
charged  at  regular  intervals.  This  means  a  system  by 
which  impurities  are  actually  trapped.  The  middle 
upper  drum,  from  which  the  steam  is  taken,  is  mounted 
so  as  to  be  a  little  higher  than  the  drum  on  each  side  of 
it.  The  water  enters  the  rear  upper  drum,  where  the 
heat  and  hot  gases  are  escaping  to  the  stack.  Whatever 
deposits  the  water  holds  are  permitted  to  drop  into  the 
lower  mud  drum.  In  the  second  set  of  tubes,  connect- 
ing with  this  drum,  the  water  rises  to  the  second  -upper 
drum  in  an  opposite  direction  to  that  of  the  flow  of  heat 
and  gases.  The  water  from  the  lower  common  drum 
also  rises  to  that  of  the  upper  first  or  f  orward  drum.  The 
first  and  second  drum  are  connected  by  transverse  pipes, 
one  set  to  allow  the  water  to  communicate,  the  other  set 
the  steam.  The  second  and  third  drums  are  only  con- 
nected by  steam  pipes,  but  not  water  pipes.  Naturaih 
the  water  set  are  lower  than  the  steam  pipes,  which  read 
outward  above. 

Direction  of  the  Heat. — The  brickwork  is  so  built  thai 
the  heat  from  the  fire  is  directed  along  the  forward  se 
of  pipes  first.  A  horizontal  baffle  over  the  fire  accom 
plisbes  this,  leaving  just  enough  space  for  the  heat  t< 
escape  upward.  But  the  heat  cannot  rise,  directly,  a 
it  is  forced  by  a  line  of  inclined  brickwork  to  follow  th< 
angle  of  the  first  set  of  tubes.  Near  the  top,  where  th< 
inclined  brickwork  ends,  the  heat  can  escape,  and  M 
lows  the  line  of  the  second  set  of  tubes  downward.  Thr 
is  because  a  second  line  of  brick  proceeds  down  from  th< 
second  drum  on  the  outer  side  of  the  second  set  of  tubes 
The  heat  therefore  escapes  finally  along  this  line  of  brick 
and  rises,  after  escaping  below,  along  the  line  of  tin 
third  or  rear  set  of  tubes.  From  here  on  it  is  free  t< 
escape  into  the  outer  air,  but  it  has  been  forced 
travel  up.  down,  and  then  up  again,  by  means  j 
baffles,  as  stated.    (To  be  continued.) 

ELECTRO-PROTECTION  FOR  IRON. 

With  the  exception  of  zinc,  none  of  the  metals  commonl 
electro-plated  upon  iron  or  steel  protect  it  definitely  <&J 
(practically  speaking)  permanently  against  rusting.  Frr 
bablv  nickel  is  the  most  satisfactory  metal,  other  than  zin 
for  this  purpose,  but  it  is  common  knowledge  that  nicke 
plated  steel  parts-  -such  as  bicvcle  handlebars,  cranks,  al- 
so forth— quickly  rust  when  esposed  to  atmospheric  coi 
dition-;      Nor  is  this,  in  the  ordinary  sense,  evidence 
defective  plating.     The  trouble  is  that  all  metals,  exce] 
cadmium  (which  is  prohibitively  expensive)  and  zinc,  ai 
electro-negative  to  iron,  so  that  when  they  are  used  a? 
covering  lor  the  laltter,  and  the  smallest  hole  exists  m  in 
coating,  a  primary  01  voltaic  cell  is  formed  with  atmos- 
pheric moisture  as  electrolyte.    Action  then  proceeds  at  tH 
expense  of  the  iron  or  steel,  so  that  corrosion  is  actually 
more  severe  than  if  the  metal  were  bare.    The  porosity  of 
the  electro-deposit  may  permit  the  passage  of  sufficient  moigl 
ture  to  start  the  action,  or  a  hole  may  be  broken  or  worn 
through   the  covering.      In  any   case,  breakdown  occurs 
sooner  or  later  if  the  plated  work  is  used  out  of  doors,  an<H 
once  corrosion  is  started,  it  is  particularly  rapid. 

Double-plating,  such  as  nickel  over  copper,  does  not 
materially  improve  matters  unless  the  inner  coating  be  oi 
zinc,  and",  according  to  Watts  and  de  Verter  (Amer.  Electro- 
chemical Socv.).  there  has  arisen  a  large  demand  for  hard- 
ware protected  by  zinc  plating,  either  alone  or  'as  a  pre- 
liminarv  to  finishing  bv  nickeling,  coppering,  brassing  or 
bronzing.  The  second  electro-deposit  in  such  cases  is  tor 
purely  ornamental  purposes.  It  is  the  zinc  coating  winch 
affords  the  real  protection  in  every  case.  A  good  many 
electro-galvanising  vats  have  been  laid  down  in  this  country 
for  war  work,  and  it  is  particularly  satisfactory  to  know 
that  there  is  no  reason  why  these  should  not  be  fully  occu- 
pied in  the  years  of  peace  to  come.  . 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES  * 


By  R.  W.  Weightman,  Member. 


(Continued  from  page  164) 
Pole  Lines. 

[  Crown  Colonies  and  South  Africa.— There  are  two 
types  of  tubular  iron  poles  with  cast-iron  bases  and 
v drought-iron  taper  upper  tubes  in  general  use  in  the 
Crown  Colonies.  The  advantage  in  the  tapering  top 
is  that  it  combines  strength  with  lightness.  The  taper 
is  lap-welded  in  machines  specially  designed  for  the 
purpose.  In  the  original  joint  the  space  between  the 
tube  and  the  base  was  filled  with  a  sulphur-oxide-of-iron 
cement,  but  in  nearly  all  poles  ordered  now  either  the 
screw  ring  joint  or  the  taper  ring  joint  is  used.  Per- 
sonally, the  author  prefers  the  latter,  because  it  fits 
automatically  and  it  i&liminates  two  items  from  the 
stores  list— namely,  the  separate  screw  ring  and  the 
Ecrew-ring  spanner. 

In  all  these  poles  the  cast-iron  base  is  of  sufficient 
length  to  keep  the  wrought-iron  tube  out  of  the  ground 


solid  for  about  5  in.,  so  that  it  can  be  driven1  into  the 
ground  by  means  of  a  special  rammer  which  is  dropped 
inside  the  base.  A  wooden  disc  about  2  in.  in  thickness 
is  first  put  into  the  base  to  take  the  impact  of  the  blows 
from  the  rammer  of  the  cast  iron.  Where  the  ground 
is  at  all  sandy  or  marshy  a  ground  plate  can  be  used. 
It  is  slipped  over  the  bottom  end  of  the  base  and  wedges 
up  against  a  narrow  bead  on  the  casting  about  12  in. 
from  the  top.  This  pole  will  carry  a  horizontal  load  of 
about  80  lb.  at  a  point  12  in.  from  the  top. 

The  standard  type  of  pole  used  has  a  cylindrical  cast- 
iron  (parallel)  base  with  square  flange  at  the  bottom  end 
to  which  a  buckled  base  plate  is  bolted. 

Poles  of  this  type  are  made  in  a  number  of  standard 
lengths  and  strengths.  Where  the  length  is  40  ft.  or 
over,  the  upper  part  is  made  in  two  or  more  sections. 
Table  No.  1  gives  particulars  of  a  number  of  standard 
sizes  of  poles  of  these  types.  The  oast-iron  bases  and 
buckled  plates  are  usually  dipped  in  Angus  Smith's  com- 
pound, while  the  tubes  are  dipped  while  hot  in  hot  lin- 
seed oil.  A  factor  of  safety  of  2  based  on  a  wind  pres- 
"  sure  of  17  lb.  per  square  foot  is  sufficient  for  these  poles 
in  countries  where  there  are  no  snow  and  ice  aecumula- 


Table  I. 

Dimensions,  Weights,  and  Carrying  Weights  of  Standard  Tubular  Taper  Poles 


Length  of  Pole 

Length  0!  Taper 
Tube 

Length  of  Base 

ft. 

in. 

ft. 

in. 

ft. 

in. 

18 

O 

14 

0 

4 

6+ 

20 

6 

16 

6 

4 

6f 

19 

4 

13 

0 

7 

0 

20 

0 

13 

6 

7 

0 

20 

0 

13 

6 

7 

0 

20 

0 

1 1 

6 

9 

0 

?5 

0 

18 

10 

7 

0 

30 

0 

24 

0 

7 

0 

35 

0 

29 

0 

7 

0 

40 

0 

34 

0 

7 

0  — ■ 

40 

0 

35 

3 

7 

0 

Diameter  of 


Diameter  of 
Tube  at  Bottom 


Size  of 
Steady 
Plate 


Weights 


3l 


4 

5 
6 

{.III 

(Upper  tube  in  twoparts 


in.  sq. 
12 
12 
21 
21 
28 
36 
24 
28 
28 
28 

28 


Base 


lb. 
44 

54 

76 

64 
118 
140 

135 
250 
360 
420 

225 
130 


lb. 
56 
56 
123 
IOO 
189 

390 
I40 
190 
195 
195 

195 


lb. 
12 
12 
15 
15 
3« 
IOO 

24 
36 
36 
36 

36 


Carrying 
Weight  • 
Factor  oiSafety 
of  two) 


lb. 
IOO 


23O 
200 
500 
9OO 
200 
250 
250 
I50 
I40 


•  A  test  of  twice  this  weight  applied  12  in.  from  the  top  of  the 
I  Witli  pointed  end  for  driving  into  ground. 


tube  should  not  give  a  perceptible  permanent 


when  the  pole  is  planted  to  its  proper  depth.  The  depth 
of  the  socket  varies  from  6  in.  in  a  20-ft.  pole  to  12  m. 
in  a  30-ft.  pole. 

All  cast-iron  bases  were  originally  made  without  the 
wrought-iron  band  which  is  now  used,  and  which  is 
shrunk  on  to  the  top  end  of  the  base.  Before  the  band 
was  brought  into  use  it  was  a  common  thing  for  a  base 
to  split  at  the  socket  in  cold,  gusty  weather,  but  the 
band  entirely  prevents  this. 

The  top  end  of  each  pole  is  bossed  and  a  wrought-iron 
Mgbtning  rod  about  18  in.  long  by  \  in.  diameter  is 
usually  driven  into  a  tapered  hole  in  the  boss.  Some- 
times, however,  an  insulator  spindle  is  screwed  in,  but 
this  is  a  practice  not  to  be  recommended.  Where  light- 
ning storms  are  frequent  the  insulator  runs  great  risk  of 
being  struck,  and  in  any  case  a  wire  running  along  the 
1  ups  of  poles  is  very  much  in  the  way  of  the  lineman. 
One  type  of  pole  has  its  base  pointed,  the  point  being 

*  Paper  read  before  the  Inst,  E,E. 


tions  to  be  taken  into  account.  Where  snow  and  ice 
occur  a  factor  of  safety  of  4  should  be  allowed. 

The  cast-iron  bases  used  in  South  Africa  have  circular 
flanges  at  their  bottom  ends,  with  four  strengthening 
webs  extending  from  the  flanges  about  18  in.  up  the 
base.  This  flange  is  of  larger  area  than  the  square  flange 
and  can  be  used  without  a  base  plate  where  the  ground 
is  sufficiently  firm.  For  this  reason  it  is  called  the 
O.B.P.  (optional  base  plate).  Fig.  1  shows  a  light  pole 
specially  designed  for  South  Africa.  It  is  used  on 
farmers'  lines  and  carries  one  or  two  pairs  of  wires  be- 
tween main  routes  and  the  homesteads.  It  is  18  ft.  in 
length  and  has  a  wedge  joint.  It  will  carry  wires  having 
a  total  lateral  stress  of  about  80  lb.  12  in.  from  the  top. 
It  is  probably  the  lightest  and  cheapest  pole  used  111 
telephone  practice  anywhere.  The  upper  tube  is  high- 
grade  steel  galvanised,  and  the  lower  section  is  cast  iron 

The  Vpplication  of  Aec  Lajips  to  Practical  Purposes.  By  J 
Eck.  A  useful  -manual  for  factory  managers  naval  electricians,  auti 
aircraft  officers,  fortress  engineers,  etc.  Cloth  hyo,  101  pp.,  92  illus 
trations.    2s.  9d.  post  free  from  Electricity  Office.       .  „ — k.« 
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grade  steel  galvanised,  and  the  lower  section  is  cast  iron. 
The  cap  is  of  cast  iron  and  the  lightning  rod  wrought 
iron.  The  bracket,  spindle,  and  insulator  used  with  this 
pole  are  also  shown  in  the  figure. 


4  ft.  in  the  ground.  Where  poles  of  similar  type  have 
been  planted  without  the  sleeve  protection,  corrosion 
has  often  taken  place  at  and  above  the  ground  line.  This 
has  been  prevented  by  the  use  of  cast-iron  sleeves  made 


Cast  iron 
gaM 


Steel 
gaiv<? 

Weight  58  lb 
136'  thick 


Plan  of  base:  A-B 


f,  2"  j 

White  porcelain  insulator 


^Standard  ii  F  ,h  -  , 
Cordeaux^fj  relt  washer 
screw      ,PH  /        _  _ 


^Standard  tc3/*? 


collars 


i^'xVg"  Washes  1a 
a^dia.hole 


Vz  Standard 

nut 


Fig.  1.— Light  Pole  with  Double  Bracket,  Spindle,   and  Insulator  (South  Africa). 


There  is  a  parallel  pole  of  a  more  ornamental  type 
which  is  used  for  special  street  work  in  South  Africa. 
There  is  no  cast-iron  base  with  it,  but  it  is  protected 
from  corrosion  at  the  ground  line  by  means  of  a  sleeve 
which  is  shrunk  on.  It  is  26  ft.  in  length  and  will  bear 
a  maximum  load  of  about  300  lb.  at  the  top  when  planted 


in  two  longitudinal  half-sections  with  their  edges  over- 
lapping. When  the"  two  half-sections  are  screwed  to- 
gether they  have  a  neat  cylindrical  appearance.  The 
small  space  between  the  sleeve  and  the  pole  is  caulked 
with  yarn  and  red  lead  and  painted  over. 

{To  be  continued.) 
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WESTON 

Portable    A.C.  Instruments. 


Model  155. 


Model  155  Instruments  are  very  compact  and  light  and  have 
excellent  scales.  The  cases  are  of  wood,  neatly  finished  and  dust 
proof. 

They  have  no  discernible  working  error,  the  indications  being  the 
same  whether  left  in  circuit  for  a  second  or  permanently,  and  they 
are  perfectly  dead  beat. 

Their  accuracy,  which  is  guaranteed  to  J  per  cent.,  is  unimpaired  by 
changes  of  temperature,  and  they  may  be  used  on  any  commercial 
frequency  without  error. 

They  are  also  suitable  for  direct  current,  and  the  ammeters  may  be 
safely  connected  in  circuits  of  pressure  up  to  2,300  volts  and  are 
made  in  ranges  up  to  500  amperes. 

Full  particulars  of  these  Instruments  are  given  in  our  List  D4 
which  will  be  sent  upon  request. 


Model  155  Ammeter.     List  Price  from  £.4  Os. 


WESTON  ELECTRICAL  INSTRUMENT  CO. 

LONDON  OFFICE  AND  LABORATORY : 

AUDREY  HOUSE,  ELY  PLACE,  HOLBORN,  E.C.  I. 

Telephone:  2029  Holborn.  Telegraphic  and  Cable  Address:  "Pivoted,  London.' 

Inland  Telegrams  :  "  Pivoted  Smith  London." 
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HART 

ACCUMULATOR  CO.,  LTU. 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     Illustrated  Catalogue. 

STRATFORD,  LONDON. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


THE  WESTOOL 
ELECTRIC  DRILL 


Specially  suited  for 
use  with  High-speed 
Steels  in  Shipyards, 
Steel    Works,  etc. 


THE  WESTMINSTER  TOOL 
AND    ELECTRIC  COMPANY, 

Suffolk  House,  Laurence  Pountney 
Hill.    Cannon     Street.    London.  E.C. 

Tel.  Address  :  Westolelco,  Cannon,  London. 


CONNOLLY  BROS.,  LTD 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
All  Descriptions. 


CASINGS. 

MADE  TO  ANY  PATTERN. 

fat  prleei  aaoted  below  are  per  100  ft. 
caie  and  cover  toeetbar. 


Oar  Special  patters 
(Reed  No.  403.8*5). 
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Trade  Allowance  for  Quantities  on  Application 

VIGERS  BROTHERS, 

ONLY 
ADDRESS 


Exporter!  of  Speelalltm. 
floorim  and  Floorlni  Bias  a 


67,  KING  WILLIAM  ST..  LONDON.  E.C, 


The   House  for 
Electric  Heating 

Our  large  stock    of    "  Husband," 
"  Quead  "  &  "  Ensign  "  Fires  enable^ 
us  to  provide  immediate  delivery 

Other  Speeialitiet  include  Cablet,  Motort,  Dynamot, 
L&mp^  Fan;  Switch  Gear,  Petrol    Engine  Sttt 


Contractors 
to  the  War 
Office. 


F.  Husband  Li 

Electrical  Engineer/  and  Manufacturer* 
CRAVEN  HOUSE.  KINGSWAY.  LONDON.  W. 

Telephone:  Gerrard  7604 


BELLING 


FIRES, 
GRILLERS, 
BOILERS, 

 wniwim  "  OV  ENS. 

Also  all  kinds  of  SPECIAL  ELECTRICAL  APPARATUS 
for    Munition    Works    and    Manufacturing  Purposes. 

BELLING  &  CO., 

ELECTRIC    HEATING     AND  COOKING  SPECIALISTS. 

Derby    Road    Works,    Montague  Road. 

UPPER  EDMONTON,  LONDON,  N. 
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TO    OUR  READERS. 

Electricitt  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
views.  .  . 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  Dy  a  1Q. 
stomp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  . 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom ;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentf.ll  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remeiober  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid, 

OUR  POSTAL  ADDRESS.— Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 

Current  Topics. 

At  a  meeting  held  in  January,  the  Council  of  the 
Junior  Institution  of    Engineers  passed  a  resolution 
having  reference  to  extending  the 
The  Juniors —  advantages  of  membership  to  appren- 
an  Excellent    tices  at  approved  works,  and  students 
Scheme.       of  such  technical  schools  and  colleges 
as  may  be  approved  by  the  Council 
from  time  to  time.    Broadly  speaking,  the  proposal 
is  that  such  students  should  be  admitted  at  a  reduced 
subscription,   be   permitted   to   attend  all  meetings 
and  visits,  and,  by  means  of  the  existing  Junior  En- 
gineers' Register,  would  be  assisted  in  obtaining  employ- 
ent  in  engineering  works  when  their  course  of  technical 
study  has  been  sufficiently  advanced. 


Almost  every  engineering  student  or  apprentice 
at  the  commencement  of  his  career  has  realised  how 
difficult  a  matter  it  is  to  obtain  a  fair  start.  Every 
technical  master  has  had  occasion  to  note  that  many 
likely  pupils  who  showed  promise  of.  becoming  par- 
ticularly capable  engineers  have,  through  inability 
to  obtain  openings,  drifted  into  jobs  in  which  their 
technical  knowledge  and  training  have  been  almost 
entirely  wasted.  Every  works  manager  also,  will 
realise  the  difficulties  attendant  upon  securing  the 
services  of  just  the  man  for  the  job  when  seeking  a 
keen  junior  assistant  with  the  requisite  preliminary 
training,  and  will  appreciate  the  advantage  of  being 
able  to  obtain,  through  the  Institution,  one  who,  in 
addition  to  college  or  other  training,  has  been  brought 
into  direct  touch  with  the  practical  and  commercial 
-aspects  of  engineering  problems.  It  is  the  desire  of 
the  Council  of  the  J. I.E.  to  meet  these  separate 
needs  and  to  accept  "  Student  Members,"  as  they 
may  be  called. 

A  representative  Committee  has  been  formed  to 
prepare  the  preliminary  details  of  such  a  scheme  for 
further  consideration  by  the  Council,  and,  before  pro- 
ceeding to  discuss  the  matter,  this  Committee  is  anxious 
to  obtain  from  Principals  and  Professors  of  technical 
schools,  as  well  as  from  engineering  works  managers, 
promises  of  support  and  comment.  Communications 


are  therefore  invited  m  order  that  the  Committee 
may  be  guided  in  its  deliberations  by  the  experience 
of  others  to  whom  the  project  is  of  interest,  either 
directly  or  indirectly.  Such  communications  should 
be  addressed  to  Mr.  W.  A.  Tookey,  M.I.M.E.,  39, 
Victoria  Street,  Westminster,  S.W.i. 


It  is  scarcely  necessary  for  me  to  enlarge  upon  the 
manifold  advantages  of  such  a  scheme.  In  the  past 
the  various  learned  societies  and  institutions  have 
not  thrown  open  their  doors  to  the  younger  members 
of  the  profession,  but  have,  on  the  contrary,  rendered 
it  somewhat  difficult  for  apprentices  and  students 
to  qualify  either  for  studentships  or  associateships. 
The  object  of  such  a  policy  was  no  doubt  excellent 
in  its  way,  being  aimed  at  eliminating  the  unfit  and 
maintaining  the  status  of  those  who  did  succeed  in 
satisfying  all  the  requirements. 

This  war  has  shown  that  in  the  future  engineering 
will  play  one  of  the  most  vital  parts  in  the  success 
of  a  nation.  It  has  demonstrated  beyond  dispute  that 
we  shall  have  to  train  and  maintain  as  efficient  a  body 
of  engineers  in  all  branches  as  it  is  possible  to  secure. 
The  more  trained  engineers  the  better  for  the  nation. 
There  could  be  no  better  adjunct  to  the  usual  training 
of  a  young  engineer  than  membership  of  one  of  the 
institutions,  with  all  the  privileges  of  attending  meetings, 
listening  to  papers  and  discussions,  and  visiting  works 
and  engineering  achievements.  The  J. I.E.  is  to  be 
congratulated  upon  its  broad-minded  policy,  and 
I  commend  the  new  scheme  alike  to  the  attention  of 
employers  and  students. 

Another  excellent  project  is  mooted  by  the  Aero- 
nautical Institute  of  Great  Britain.  It  is  by  now  realised 
that  air  supremacy  must  neces- 
The  Air  sarily  constitute  one  of  our  most 
Services-  important  claims  to  a  premier  place 
among  the  Great  Powers.  It  is 
also  a  well-known  fact  that  a  thorough  engineering 
training  enters  largely  into  the  constitution  of  an 
efficient  airman.  The  training  at  present  given  to 
aspirants  to  the  R.F.C.  or  R.N.A.S.  is  necessarily 
condensed  into  the  very  short  space  of  time  available 
to  turn  out  the  number  of  skilled  airmen  required. 
That  this  preliminary  training  is  no  sinecure,  even 
to  a  competent  engineering  apprentice  with  previous 
workshop  training,  I  have  personal  reason  to  know. 
I  lost  a  nephew  over  in  France  only  last  November, 
and  on  looking  over  his  notes  the  other  day,  made 
from  lectures  delivered  during  the  training  period  at 
Oxford,  was  amazed  at  the  variety  and  detail  which 
has  to  be  studied  and  mastered  before  a  Commission 
is  granted. 

Realising  the  urgent  need  for  some  preparatory 
work  on  the  part  of  would-be  airmen,  the  Aeronautical 
Institute  has  decided  to  follow  the  example  of  the 
French  educational  authorities,  who  have  recently 
started  preliminary  aeronautical  courses  at  the  Sorbonne. 
The  preliminary  course  of  the  British  Institute  will 
be  open  to  young  men  below  the  age  of  eighteen,  will 

The  Elkctrii-ication  of  Railways.  By  Gisbert  Kapp.  Is 
beautifully  illustrated  and  most  interesting.  Price  Is.  post  free  irom 
Electricity  Office. 
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be  very  practical  in  character,  and  will  cover  a  working 
knowledge  of  aviation  motors,  of  the  function  and 
construction  of  the  various  parts  of  the  aeroplane. 


The  course  will  last  about  three  months,  and  will 
entail  a  full-day  attendance  for  five  days  a  week.  There 
will  be  workshop  and  drawing  office  practice,  as  well  as 
a  sound  practical  knowledge  of  the  materials  used  in 
aircraft  construction,  whilst  particular  attention  will 
be  paid  to  the  upkeep  and  maintenance  of  machines. 
The  theoretical  portion  of  the  training  will  entail  no 
more  mathematical  knowledge  than  is  usually  expected 
from  an  average  youth  of  17  or  18.  Entirely  inde- 
pendent of  any  other  organisation,  the  proposed  Course 
will  not  carry  a  guarantee  that,  on  completion,  the 
successful  student  will  be  accepted  by  the  Military 
Authorities  for  the  Air  Services.  It  is,  however,  obvious 
that  a  youth  having  received  this  preliminary;  training 
will  be  far  more  likely  to  succeed  in  obtaining  the  coveted 
Commission  than  one  who  applies  without  it.  Full 
particulars  may  be  obtained  from  the  Honorary  Secre- 
tray  of  the  Aeronautical  Institute,  3,  Arlington  Street, 
London,  S.W.i. 


A  paper  describing  the  new  electric  power  station 
at  Birchills,  Walsall,  was  read  before  the  Institution 
of   Civil   Engineers   last   week  by 
The  New     Mr.  E.  M.  Lacey.    It  was  claimed 
Walsall  Power  that    the  new  station  has  by  far 
Station.       the  lowest  cost  per  kw.  of  any  yet 
erected  in  this  country,  a  distinction 
which  is  due  to  special  features  in  the  design  and  type 
of  plant  installed,  and  principally  to  the  arrangement 
of  the  steam-raising  plant.  The  boiler-house  is  designed 
for  six  self-contained  units,  each  comprising  a  water- 
tube-  boiler  with  integral  super-heater,  a  super-imposed 
economiser,   ejector  induced  draught  plant,   a  steel 
"  Venturi  "  type  chimney,  and  a  mechanical  chain- 
grate  stoker.    Each  unit  is  designed  for  a  high  duty 
evaporation  of  30,000  lbs.  of  steam  per  hour,  from  water 
entering  the  economiser  at  a  temperature  of  100  deg.  F. 


It  will  be  seen  that  the  efforts  of  the  designer  of 
the  Walsall  power  station  have  been  directed  towards 
employing  fuel  to  the  best  advantage.  This  marks 
a  distinct  step  in  the  right  direction.  Too  little  attention 
has  been  paid  of  late  to  economies  at  the  initial  stages 
of  the  conversion  of  coal  into  electrical  energy.  Mr. 
Lacey  advocates  a  high  concentration  of  steam-raising 
plant  in  modern  power  houses,  and,  in  his  paper, 
shows  the  important  bearing  which  it  has  upon  the 
general  and  structural  design  of  such  power  houses. 
The  design  of  boiler  necessary  is  also  fully  described. 
It  is  claimed  that  the  economy  of  the  Walsall  design 
represents  not  less  than  30  to  40  per  cent.,  and  that 
not  only  has  this  economy  been  obtained  without  any 
sacrifice  of  efficiency  for  the  sake  of  cheapness,  but 
this  type  of  station  is  in  fact  far  more  economical  in 
operation  than  stations  of  more  conventional  design. 

Elektron. 


Greenock. — Members  of  the  Greenock  Electrical  Society 
met  recently  to  hear  a  paper  by  Mr.  Duncan  Angus  on 
"  Electric  Welding."  Mr.  Angus  gave  full  descriptions 
of  the  various  systems  of  electric  welding,  and  he  treated 
his  important  theme  in  a  very  masterly  manner. 


HOT  WATER  BY  ELECTRICITY  * 

By  Newton  Harrison,  E.E. 

{Continued  from  page  131.) 
British  Thermal  Units  and  Joules. — There  is  a  relation- 
ship between  heat  units  of  a  mechanical  and  electrical 
character.  For  instance,  a  British  thermal  unit  equals 
778  foot  pounds.  This  is  employed,  as  all  engineers 
know,  in  the  estimating  of  steam  values.  The  fact  that 
one  pound  of  water  is  raised  one  degree  Fahrenheit, 
or  that  one  gram  of  water  is  raised  one  degree  Centi- 
grade, simply  establishes  a  difference  in  quantity  between 
them.  The  British,  and  the  French  or  absolute  unit, 
express  the  same  idea.  One  gram  raised  1°  Centigrade 
equals  1  calorie.  The  electric  unit  of  heat  is  called 
the  Joule.  It  is  represented  by  the  formula  which 
gives  Joules  equivalent  (42  x  io6)  as  a  unit.  The 
Joule  is  .24  of  a  calorie  in  value  or  1  calorie  =4.2  Joules. 
It  is  therefore  possible  to  turn  calories  into  Joules  or 
Joules  into  calories.  It  is  also  possible  to  turn  foot 
pounds  or  heat  units  into  calories  or  Joules.  A  British 
thermal  unit  equal  to  778  foot  pounds  is  equivalent  to 
10,584  Joules.  A  Joule  is  the  unit  of  electrical  work  or 
energy.  A  Joule  is  the  work  done  when  1  ampere  flows 
for  1  second  through  a  resistance  of  1  ohm.  The  general 
formula  is  J  =E  x  Q,  where  J  =  Joules,  E  =  volts,  and 
Cj  =  Coulombs  or  ampere-seconds.  The  analysis  shows 
that  J  =E  xCxt,  where  C=amperes  and  t  =seconds. 

Therefore  J  =  Ex^xt  =         Another  form  following 
R  K 

from  this  is  that  J  =C2Rt  or  the  Joules  are  proportional 
to  the  square  of  the  current,  proportional  to  the  resist- 
ance in  ohms  and  the  time.  Another  analysis  for  power 
values  is  as  follows  :    If  P  =power,  then  P  =C  xE  = 

C2R  =^  =  -i  where  P  -  watts  and  J  =  Joules.    In  other 
R  t 

words,  a  watt  is  equal  to  a  Joule  per  second.  As  the 
current  is  doubled  in  a  circuit,  however,  the  heat  quad- 
ruples. The  relationship  between  British  thermal 
units  and  Joules  is  established  by  finding  out  the  number 
of  calories  equal  to  a  unit  of  this  kind.  A  British 
thermal  unit=the  heat  in  1  pound  of  water  raised  i° 
F.  One  pound  of  water  is  equal  in  grams  to  the 
following:  lbs.  =  Kg  x  2.205  where  kg  =  kilograms  or  a 
thousand  absolute    units   of  weight.    Therefore,  a 

pound  in  kgs  =  ^  1    --4535,  or  turned  into  grams  = 

1,000  x  .4535  =453-5  grams.  To  raise  this  weight  of 
water  i°  F.  means  raising  it  5-o,ths  of  a  Centigrade 
degree.  Consequently,  453.5x5-9=251.94  calories. 
According  to  these  figures,  252  calories  are  equal  to 
1  British  thermal  unit.  The  formula  shows  that  1 
calorie  =  4.2  Joules,  therefore  252  calories,  or  the  heat 
in  a  British  thermal  unit  =4.2  x  252  =10,584  Joules  in 
exact  figures.  The  relationship  is  therefore  this,  that 
Joules  x  .7373  =ft.  lbs.  Heat  units  therefore,  given  in 
ft.  lbs.,  are  expressible  in  Joules. 

Warm  Water. — Hot  water  in  all  homes  is  needed 
occasionally.  Warm  water  is  needed  all  the  time. 
The  commercial  question  is  that  of  how  much  can  be 
had  when  wanted  and  what  will  it  cost.  Take  ten 
gallons  as  an  example.  Each -gallon  weighs  8.345  rt>s- 
On  this  basis  10  gals,  weigh  83.45  lbs.  The  British 
thermal    units   required   per  degree  F.  are  8345, 
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SIEMENS 

EBONITE 

WOOLWICH. 


SIEMENS  BROTHERS  &  CO.,  LTD.,  Woolwich,  London,   S.E.  18 


Telegrams:  "  SIEMENS,  WOOLWICH." 
Home  Branches : 
Birmingham — Central  House,  New  Street. 
Bristol — 30.  Bridge  Street. 
Cardiff— 89,  St  Mary  Street. 
Glasgow.— 66,  Waterloo  Street. 
Manchester — 196,  Deansgate. 
Newcastle-on-Tyne — 64-68,  Colhngwoorl  Building;. 
Sheffield— 22,  High  Street. 
Southampton — 46  High  Street, 


ESTABLISHED  1858. 

Indian  and  Colonial 
Calcutta — Clive  Buildings,  Clive  Street. 
Bombay — Rampart  Row. 
Madras — Smith's  Comer,  Mount  Road.'' 
Singapore — 1,  2,  6  &  9,  Winchester  House. 
Cape  Town  — Norwich  Union  Buildings,  St. 
George's  Street. 


Telephone:    CITY  6400  (7  lines). 

Branches : 
Sydney — 42,  Bridge  Street 

Melbourne — Dominion  Chambers,  59-6'.  William  Street. 
Wellington  (N.Z.). — A.  &  T.  Burt,  Ltd.,  Courtenay  Place. 
Dunedin  (N.Z.). — A.  &  T.  Burt,  Ltd.,  Stuart  Street. 
Auckland  (N.Z.). — A.  &  T.  Burt,  Ltd.,  Customs  St.  West. 
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because  the  units  are  estimated  on  the  basis  of  i  lb. 
per  degree  F.  as  equal  to  or  requiring  778  ft.  lbs. 
warm  water  may  be  anywhere  from  100  to  150'1  F. 
On  the  supposition  that  water  is  at  6o°  F.  in  the 
home,  the  range  of  temperature  required  is  900  F.  If 
the  initial  temperature  is  500  F.,  the  heat  to  be  added 
would  raise  the  temperature  ioo°  F.    Now,  this  heat 
can  be  added  slowly,  or  quickly,  as  the  case  may  be. 
It  added  quickly,  a  large  amount  of  power  must  be 
applied  for  a  short  time.    If  added  slowly,  a  small 
amount  of  power  may  be  added  for  a  long  time.  The 
amount  of  power  is  about  the  same,  the  only  difference 
is  that  of  radiation  or  loss.    For  instance,  83.45  lbs. 
of  water  need  83.45  British  heat  units  per  degree  rise 
Fahrenheit.    For  ioo°,  the  heat  would  be  100  x  83.45, 
or  8,345  heat  units  in  total.    This  can  be  added  to  the ; 
water  in  a  minute,  an  hour,  or  ten  hours.    The  amount 
•of  power  will  be  about  the  same,  but  the  rate  will  vary. 
If  the  vessel  holding  the  water  radiates  no  heat,  83.45 
units  can  be  added  at  a  time,  and  the  total  time  required 
will  be  that  necessary  to  get  100  times  as  much.  On 
the  other  hand,  the  total  amount  of  power  can  be 
added  in  seconds  or  minutes  to  raise  the  temperature. 
According  to  the  formula,  watts  x  .7373  =ft.  lbs.  per 
second,  the  number  of  watts  required  to  equal  a  British 
thermal  unit  can  be  estimated.    On  this  basis  778  = 
Wx.7373,   or  W  =778 -f  .7373=1055,   or  about  half 
a  kilowatt.    In  other  words,  if  the  power  or  energy  is 
added  to  the  water  at  the  rate  of  the  equivalent  of 
one  British  unit  per  second,  778  ft.  lbs.,  the  electrical 
energy  will  have  to  be  supplied  at  the  rate  of  1,055 
watts  per  second. '  According  to  this,  the  number  of 
seconds  required  to  heat  the  water  would  be  equal  to 
the  number  of  heat  units.    On  10  gallons,  83.45  units 
are  needed  per  degree,  therefore,  for  ioo°,  100  x  83.45 
units,  or  8,345,  are  necessary.    If  these  are  supplied 
at  the  rate  of  1  per  second,  the  time  required  is  8,345 
seconds  =139.1   minutes  =2.32   hours.    At   the  same 
rate  of  absorption,  if  the  quantity  of  water  is  reduced 
the  power  is  reduced  as  well.    For  1  gallon,  only  one- 
tenth  of  the  total  is  necessary,  or  only  about  100  watts 
for  two  hours  and  a  third.    Consequently,  the  whole 
problem  is  that  of  knowing  the  total  of  power  required 
and  the  rate  at  which  it  is  introduced.    At  the  power 
rates  prevailing,  100  watts  would  cost  about  .7  of  a 
cent  per  hour.    In  other  words,  according  to  these 
estimates,  a  gallon  of  water  can  be  heated  in  about  2.3 
hours  at  a  cost  of  about  2.3x7=1.61  cents.    If  the 
water  is  to  be  heated  more  rapidly,  the  rate  is  increased, 
but  the  total  power  and  cost  remains  about  the  same. 

{To  be  continued.) 


EDUCATIONAL  QUESTIONS  AND  SOLUTIONS. 


1st  London  Engineer  Volunteers. — Headquarters: 
Baklerton  Street,  Oxford  Street,  W. — Officer  for  the  week  i 
Platoon  Commander  Watkins.-  -Special  Notice.. — The  Com- 
mandant congratulates  the  Corps  on  having  now  received 
Official  recognition.  He  trust  that  every  member  will  make  it 
convenienl  to  attend  at  Headquarters  on  Monday,  April  2nd. 
between  6  and  7  tor  medical  examination  and  attestation. — 
Monday,  April  2  :  Technical  for  Platoon  No.  9,  at  Regency 
Street.  Squad  and  Platoon  Drill,  Platoon  No.  10:  Signalling 
(lass:  Recruits1  Drill,  6.80—8;  Medical  examination,  (i. 
Wednesday:  Instructional  Class,  6.1*5;  Platoon  Drill,  Platoon 
No.  1.  Thursday.  April  5  to  Monday,  April  !»  :  Headquarters 
closed  during  Easter  Training  at  Esher.  Special  Orders  will  be 
seal  1 1 1  each  Volunteer  who  has  sent  in  bis  name. 


{Continued  from  page  112. 


79.  A  galvanometer  of  2,572  ohms  is  shunted  with 
285.8  ohms.  What  fraction  of  the  main  current  passes 
through  the  galvanometer  ? 

S  285.8  1 


G  +  S  2.572  +  285.8  10 
80.  A  galvanometer  of  5,461  ohms. 


What  shunt  will 


S  = 


=    55.16  ohms. 


allow-  1    th  of  the  current  to  flow  in  the'galvanometer  ? 
100 

_G    _  5461 
n  -  1     100  -  1 
81.  A  galvanometer  of  5,000  ohms  is  connected  in 
circuit  with  a  wire  of  100,000  ohms.    What  is  the  per- 
centage change  in  the  main  current  by  shunting  the 

galvanometer  with  —  th  shunt. 

The  resistance  of  the  unshunted  galvanometer  is 
105,000.  When  shunted  the  total  resistance  is  100,500. 
Then  100,500  :  105,000  :  :  100  :  104.477,  or  an  increase 
of  4.477  per  cent. 

82.  When  three  or  more  wires  are  connected  in  parallel 
the  current  will  flow  in  them  in  proportion  to  their  con- 
ductivities or  inversely  as  their  resistances.  For 
example,  a  current  of  20  amperes  is  sent  through  wires 
of  4,  5,  and  6  ohms  respectively.  How  many  amperes 
will  flow  in  each  wire  ? 

The  sum  of  the  conductivities  is 

1  .  L.  1  ^ 15  +  12  +  10  _  37 
456  60  60 

Then  —  of  20  =  8.10  amperes  flows  in  first  wire, 
37 

—  of  20  =  6.48  in  second  wire,  and  —  of  20  =  5.40  in 
,37  -  :     -37  . 

third  wire. 

(To  be  continued.) 


Dundalk. — As  already  mentioned,  the  L.G.B.  has  sanc- 
tioned the  loan  of  ,/,'v1 -'"  ks&ed  lor  by  :he  U  D.C.  for  the 
financing  of  the  electric  lighting  and  power  scheme.  There 
was  an  interesting  legal  point  discussed  as  to  whether  the 
L.G.B.  had  the  power  to  sanction  a  loan  for  working  capital, 
lawyers  of  repute  giving  diametrically  opposite  opinions. 
The  U.D.C.  has  decided  to  make  a  10  per  cent,  increase  in 
its  charges  to  conjumers. 

War  Relief. — Congratulations  to  the  British  Westing- 
house  Electric  and  Manufacturing  Co.  Ltd.,  upon  the  very 
excellent  work  accomplished  in  connection  with  its  Em- 
ployees' War  Relief  Fund.  The  latest  balance  sheet  is  to 
hand  and  shows  a  balance  of  £1 3,528  in  hand.  The  fatalities 
affecting  employees  number  to  date  168,  and  large  pay- 
ments have  already  been  made  to  dependents.  May  the 
good  work  continue. 

Income  Tax  Claims. — Members  of  the  electrical  trades 
are  reminded  that  Friday  next,  April  6th,  is  the  last  day 
on  which  the  Inland  Revenue  Department  will  accept 
claims  for  repaymentof  income-tax  in  respect  of  the  financial 
year  1913-1914.  The  official  forms  on  which  to  make 
"claims  can  be  obtained  at  any  Inland  Revenue  office.  It 
should  also  be  remembered  that  claims  for  reduction  of 
tax  for  the  financial  year  1915-1916  in  respect  of  trading 
losses  or  diminished  profits  arising  out  of  the  war  should 
be  placed  in  the  hands  of  the  Inland  Revenue  officials  as 
soon  as  possible. 
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[Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Final  Grade 
Examination  in  Telephony,  held  on  May  5,  1916.J 

Compiled  by  First-Class  Honoursman. 


(Continued  from  page  170.) 

Q.  5. — Describe  and  explain  the  working  of  some 
form  of  instrument  by  means  of  which  telephone  speech 
currents  can  be  delineated.  What  are  the  uses  of  such 
instruments  in  telephonic  investigations  ? 

A. — The  form  of  telephonic  speech  waves  can  be 
delineated  by  means  of  an  oscillograph.  There  are 
many  types  of  this  instrument,  but  the  following 
account  refers  to  one  of  several  forms  of  the  Duddell 
oscillograph.* 

Fig.  7  illustrates  the  principle  of  the  galvanometer 
portion  of  the  instrument.  In  a  narrow  gap  between 
the  poles  of  a  powerful  magnet,  NS,  are  stretched  two 
parallel  conductors,  ss,  consisting  of  a  loop  of  thin 
phosphor  bronze  strip,  clamped  at  the  bottom  to  a 


through  a  separate  gap,  which  is  filled  with  a  viscous- 
oil,  the  function  of  which  is  to  damp  the  vibration  of 
the  loop.  The  loop  has  a  natural  period  of  vibration  of 
i-io,oooth  of  a  second,  so  that  it  will  respond  correctly 
to  ail  vibrations  within  the  range  of  telephonic  speech.. 
A  rotating  mirror,  driven  by  a  small  electric  motor,  is 
provided  to  enable  the  curves  to  be  examined  visually. 
Small  glass  tube  fuses  are  inserted  in  the  lead  to  each 
leg  of  the  loop,  and  a.  resistance  box  with  a  range  of  0.1 
ohm  to  10  ohms  is  provided.  The  instrument  can  be 
placed  direct  on  a  100-volt  circuit. 

Some  of  the  uses  of  the  oscillograph  are : — For 
research  work  generally  on  currents  of  an  alternating 
character,  such  as  telephonic  speech  currents.  The 
wave  form  of  the  current  at  the  sending  and  receiving 
ends  respectively,  or  at  any  other  points  of  a  circuit, 
can  be  compared,  and  thus  the  distortion  of  the  wave- 
form or  reduction  in  amplitude  can  be  observed.  The 
mean  frequency  of  telephonic  speech  currents  may  be 
roughly  determined.  The  instrument  may  be  used  as 
an  ammeter  or  voltmeter. 

Q.  6. — Explain  the  nature  of  the  improvements  em- 
bodied in  modem  toroidal  repeating  coils  or  trans- 
formers, as  compared  with  the  older  types  of  telephone 
transformer. 

A.  A  type  of  repeating  coil  formerly  employed  ex- 
tensively consisted  essentially  of  a  core  of  soft  iron  wires,. 
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Fig.  7. 

block,  K,  and  passing  over  an  ivory  pulley,  P,  to  which 
tension  is  applied  by  means  of  a  spring.  L  is  a  bridge 
which  presses  against  the  loop  and  thus  limits  the  length 
of  the  vibrating  portion.  A  small  mirror,  M,  is  fixed 
to  the  loop,  and  a  suitable  lens  is  placed  in  front  of  the 
mirror.  When  a  current  passes  through  the  loop,  one 
leg  advances,  and  the  other  leg  recedes ;  if  an  alter- 
nating current  passes  through  the  loop,  the  latter 
vibrates  about  a  vertical  axis  and  the  mirror  moves 
with  it.  A  beam  of  light  is  proj  ected  on  to  the  vibrating 
mirror,  and  is  reflected  back  as  a  horizontal  vibrating 
fine.  Now,  if  a  photographic  piate  be  allowed  to  fall 
down  a  shaft  in  front  of  the  vibrating  spot  of  light, 
the  spot  is  drawn  out  into  a  sinuous  curve  on  the  plate, 
and  a  permanent  record  can  thus  be  obtained  of  the 
wave-form  of  the  current  producing  the  vibrations. 

The  instrument  used  for  research  work  on  telephonic 
speech  currents  is  provided  with  three  mirrors,  two 
being  mounted  side  by  side  on  the  loop,  while  the  other 
is  fixed  on  the  soft  iron  magnetic  bridge-piece  between 
the  strips.  The  last  mirror  is  stationary  and  provides 
a  zero  or  datum  line.    Each  leg  of  the  loop  passes 


*  Manufactured  by  the  Cambridge  Sci.  Instrument  Co. 


Fig.  8. 

around  which  were  wound  four  COils  of  insulated  wire., 
the  whole  being  enclosed  in  a  soft  iron  shell.  Each  coil 
had  a  resistance  of  42  ohms,  and  they  were  connected 
so  that  the  core  was  practically  not  magnetised  when 
the  subscribers  were  speaking.  When  so  connected  the 
coil  was  found  to  be  fairly  efficient  for  speaking  purposes, 
but  it  was  liable  to  pass  battery  noises  and  cross-talk 
to  the  lines  unless  the  resistance  of  the  battery  itself 
was  very  low,  and  the  battery  leads  very  short. 

Fig.  8  shows  a  repeating  coil  of  the  toroidal  form 
connected  m  an  operator's  cord  circuit.  The  core 
consists  of  a  continuous  ring  of  finely-divided  soft  iron 
wire,  around  which  are  wound  four  separate  windings, 
each  having  a  resistance  of  22  J  ohms.  The  two  primary 
windings  each  consist  of  1,000  turns  of  12 1  mil.  wirej; 
the  two  secondary  windings  each  consist  of  1,000  turns 
of  14  mil.  wire.  This  type  is  more  efficient  for  speaking, 
and  ringing  purposes  than  was  the  type  described  above,, 
and  it  reduces  battery  noises  to  a  minimum.  _. 
(To  be  continued.) 

{Readers  who  are  interested  in  this  series  should  frocure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and  Telephony 
Final  Exams."  1906-1915,  -price  is.  8d.  post  free  frem 
Electricity  Office.) 
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SIMPLEX  LONDON  EXTENSION. 


Simplex  Conduits,  Ltd.,  of  Garrison  Lane,  Birmingham, 
have  recently  enlarged  their  premises  in  London.  Then' 
phowrooms  and  warehouses  at  113-116,  Charing  Cross  Road, 
arc  fairly  well  known  to.  the  trade,  and  it  is  hoped  thai 
increased  accommodation  now  taken  over  and  shown  in 
the  annexed  illustration  will  enable  the  company  to  give 
the  trade  am  improved  "  Simplex  Service  "  in  London  and 
the  South  ol  England.  The  warehouse  in  the  basement  will 
continue  to  carry  the  stores  of  conduits  and  fittings,  and  <  n 


il 


the  ground  floor  the  showrooms  are  being  extended  as 
time  and  convenience  permit.  On  the  first  floor  of  the 
building  will  be  found  the  offices  of  Mr.  L.  M.  Waterhouse, 
the  managing  director  of  the  company,  and  of  the  London 
and  South  of  England  manager,  Mr.  Bennett,  also  of  the 
general  office  staff  of  the  London  sales  department.  On  the 
second  floor  another  trade  counter  will  be  found,  where 
accessories  such  as  electric  light  fitting9,  heating  and  cooking 
apparatus,  lamps  and  cables  are  handled,  while  the  upper 
floors  are  given  over  to  warehousing  the  stocks  which  it  has 
been  found  necessary  to  carry. 


anous  Items 


Limerick. — An  electric  crane  is  being  erected  at  the 
docks  of  this  port. 

Carrick-on-Shannon. — The  electric  plant  owned  by 
Messrs.  Telford,  Grier  and  Macky,  Ltd.,  Glasgow,  has,  it  is 
understood,  been  purchased  at  £2,500  by  Mr.  P.  A.  Bowles, 
C.E.,  Boyle. 

Meetings.— The  Inst.  E.E.  (Scottish  Local  Section) 
will  hold  its  annual  general  and  6th  ordinary  meeting  at 
T he  Rooms,  207,  Bath  Street,  Glasgow,  on  Tuesday,  April 
}rd,  at  7.30  p.m.  Paper  :  "  Some  Points  in  Connection  with 
Engineering  Specifications,"  by  J.  Shepherd,  member. 

Paste  for  Dry  Batteries.— According  to  the  Electrical 
World  a  very  satisfactory  paste  for  dry  batteries  may  be 
prepared  from  equal  parts  of  salammoniac  "and  calcium 
acetate,  with  the  admixture  of  zinc  chloride  and  glycerine, 
the  proportions  by  weight  being  two  parts  each  of  sal- 
ammoniac  and  calcium  acetate,  i  part  of  zinc  chloride,  and 
\  part  of  glycerine.  The  solid  ingredients  must  be  finely 
powdered  and  the  mixture  just  covered  with  distilled 
water  at  I04°F.  (40°C)  and  then  stirred  until  a  uniform 
solution  is  obtained.  Before  the  war  rye  flour  was  largely 
employed  to  thicken  electrolyte  for  "  dry  "  cells,  but 
various  substitutional  materials  have  now  been  used, 
amongst  them  being  kieselguhr,  water-glass,  gelatine, 
starch,  glass  wool  and  sawdust.  One  or  more  of  these 
jnaterials  is  used  as  a  binder  or  absorbent  for  the  electrolyte 


prepared  as  above.  The  advantages  claimed  for  the 
sal  ammoniac-calcium  acetate  electrolyte  are  that  it  has 
high  electrical  conductivity,  does  not  crystallise,  and  is  not 
hygroscopic,  t 

Cardiff.— Captain  T.  R.  Montague  Stanfield,  of  the  Royal 
Engineers  (T.F.),  has  been  further  promoted  from  a  Stafl 
Captain  to  Equipment  Officer  in  the  military  wing  of  the 
R.F.C.  Captain  Stanfield  is  the  only  son  of  the  Lord 
Mayor  of  Cardiff,  and  prior  to  joining  the  Colours  was  a 
mechanical  electrical  engineer,  and  managing  director  of  a 
motor  engineering  firm. 

Briton  Ferry. — Mr.  Edward  Bodycombe,  who  was  em- 
ployed in  the  electrical  department  of  the  Cape  Copper 
Works,  Briton  Ferry,  previously  reported  missing  from 
the  Royal  Welsh  Fusiliers,  is  now  reported  killed,  his 
dead  body  being  found  in  a  shell-hole  four  yards  from  the 
German  first  line.  Deceased  was  only  19  years  of  age, 
and  lived  at  New  Road,  Neath  Abbey. 

Blackpool.— The  Electricity  and  Tramways  Commictee, 
on  March  22,  appointed  Cr.  R.  Holt,  chairman,  and  Cr. 
H  Brooks,  vice-chairman,  the  change  being  brought  about 

by  the  death  of  Aid.  Brodie.  Private  Harry  Hepworth, 

A.S.C.,  one  of  the  oldest  employees  in  the  Corporation 
Tramways  Department,  has  succumbed  to  pneumonia, 
in  one  of  the  military  hospitals  in  Liverpool.  He  was 
about  41  years  of  age,  and  was  one  of  the  best  known  and 
most  highly  respected  employees  in  the  Corporation's 
tramway  service. 

Preston.— The  Tramways  Committee  have  reported 
to  the  Town  Council  that  the  application  of  the  permanent 
way  men  to  be  granted  a  war  bonus  of  6s.  6d.  per  week, 
equivalent  to  that  recently  awarded  to  other  male  tramway 
employees  by  the  Committee  on  Production,  has  been 
referred  to  the  Workmen's  Wages  Sub-Committee.  The 
Committee  also  recommend  that  the  Council  join  with 
other  Lancashire  and  Cheshire  Tramway  authorities  to 
consider  combined  action  to  secure  greater  uniformity  in 
fixing  areas  and  conditions  of  labour. 

A  New  Book.— Readers  who  are  interested  in  electric 
traction  will  be  glad  to  hear  that  a  new  and  thoroughly 
up-to-date  book  on  the  subject  has  just  been  published 
by  Messrs.  Whittaker.  The  title  is  "  Electric  Traction  :  A 
Treatise  on  the  Application  of  Electric  Power  to  Tramways 
and  Railways,"  and  the  author  is  Mr.  A.  T.  Dover,  the 
lecturer  on  electric  traction  at  the  Battersea  Polytechnic. 
It  contains  667  pp.,  with  no  less  than  518  illustrations  and 
five  folding  plates,  while  the  price  is  18s.  6d.  post  free 
from  Electricity  office.  Orders  should  be  sent  along 
promptly.  Tr  , 

An  Electrician's  Address— At  Newport,  Horace  Jack 
Spicer  well-known  in  the  theatrical  world  as  a  stage 
electrician,  was  summoned  with  failing  to  notify  his  change 
of  address.  Mr.  Horace  Lyne,  who  defended,  expressed 
an  opinion  that  there  was  a  little  spite  behind  the  prosecu- 
tion. Spicer  had  registered  at  his  home  address  in  Birming- 
ham. Iu  August,  1915,  he  tried  to  join  the  Navy,  and  later 
on  tried  to  join  the  Army,  but  each  time  he  was  rejected. 
When  at  Llanelly  he  responded  to  the  military  call,  and 
had  done  all  he  could  to  comply  with  the  law.  The  case 
was  dismissed. 

Useful  Aluminium— In  proportion  to  its  weight  alu- 
minium is  the  strongest  of  all  metals.  The  same  volume 
as  occupied  by  lib.  of  aluminium  weighs  2.81bs.  in  iron, 
3.3lbs.  in  copper,  and  4.61bs.  in  lead.  Aluminium  is  the 
best  conductor  of  heat,  and  is  not  much  inferior  to  copper 
in  electrical  conductivity.  Powdered  aluminium  mixed 
with  nitrate  of  ammonia  forms  the  basis  of  the  safe  but 
immensely  powerful  explosive  "  ammonal,"  and  amongst 
the  other  war  uses  which  have  been  found  for  aluminium 

thE  practice  of  Electrical  Wirino.  By  D.  S.  Munro,  A.M.I.E.E- 
Theiatest  aud  most "reliable  hook  on  the  subject •  Reco=nded  *J 
all  the  technical  journals.  Demy  }2mo,  cloth  round  come  s,  cut 
flush  to  tit  pocket.  428  pages,  97  Ulustr  ations.  Price  3s.  3d.  net- 
post  free  from  Electricity  Office. 
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and  its  alloys  may  be  mentioned  the  manufacture  of  horse- 
shoes lances  and  miscellaneous  small  pieces  such  as  buttons, 
buckles  and  badges,  to  say  nothing  of  Zeppelins  » 

For  Sale— A  large  number  of  Ceiling  Roses  and  Cut- 
Outs  at  bargain  prices.    See  a  prepaid  advertisement. 

I  E  E  Wiring  Rules.— In  view  of  the  great  demand  by 
the'  Government  for  small,  stranded  wires,  the  Council 
have  decided  to  permit  for  the  period  of  the  war  the  use 
of  single  strand  conductors  up  to  No.   14  S.W  .O.  (see 

R  Financial  —The  Directors  of  the  Chelsea  E.  S.  Co.,  Ltd., 
recommend  a  dividend  at  the  rate  of  3  per  cent,  per  annum 
on  the  Ordinary  Share  Capital,  after  paying  Debenture 
Interest  and  placing  £15,300  to  Depreciation  Fund,  £815 
to  Debenture  Premium  Redemption  Fund  writing  oh 
£1,089  from  the  cost  of  extinction  of  Founders  Shares  ; 
carrying  forward  about  £3,684. 

Thickness  of  Nickel  Plating.— It  is  not  practicable  to 
measure  by  micrometer  the  thickness  of  commercial  electro- 
deposits  of  nickel.  Theoretically,  nickel  is  deposited  at 
the  rate  of  0.0385  oz.  per  ampere  hour,  so  that  when  working 
at  a  current  density  of  4  amperes  per  sq.  ft.  of  cathode 
surface,  the  weight  of  deposit  is  about  0.154  oz  (rather  less 
than  one-sixth  of  an  ounce)  per  square  foot  per  hour 
The  weight  deposit  at  other  current  densities  is  obtainable 

^l^CoSSSS^-The  premises  of  the  Institution 
of  Electrical  Engineers  have  been  taken  over  by  the  Air 
Board,  which  has  spread  from  the  Hotel  Cecil  near  by 
This  is  the  third  scientific  and  technical  society  to  lose  its 
home  owing  to  war-time  commandeering.  The  premises 
of  the  Institution  of  Mechanical  Engineers  were  taken  over 
by  the  Ministry  of  Munitions  in  1915.  whilst  the  Institute 
of  Metals  recently  had  to  vacate  Caxton  House  by  order 
of  the  War  Office. 

Obituary  —We  much  regret  to  hear  of  the  death  on 
the  23rdTnst.,  after  a  long  illness,  of  Mr.  Arthur  Brooker 
who  was  intimately  associated  with  the  telegraph  servtc* 
for  so  many  years  He  entered  it  in  1877,  and  after  a 
viied  expedience  was  appointed  to  the  genera  : factor  a 
Mount  Pleasant  EC.  For  10  years  he  was  Chief  Instructor 
S  the  old  telegraphists'  School  of  Science,  afterwards 
occupying  a  similar  position  at  the  Northampton  Poly- 
tecE  Late  ,  he  was  for  a  considerable  time  manager 
of  the  Salford  Instrument  Works  of  the  Genera  Electric 
Co.,  Ltd.,  and  ultimately  joined  the  British  I^ed  Co 
by  whom  he  was  appointed  manager  of  the  Hekby  Works 
(now  the  Automatic  Telephone  Manufacturing  Co.)  and 
Sas  an  important  factor  in  building  up  the  business  of 
this  great  undertaking.  His  name ^  wjy,,^ 
our  readers  through  that  standard  text-book,  Electrical 
Engineering  for  Light  and  Power   Artisans  and 

Student  "If  which  he  was  an  original  joint  author  ^tong 
with  Mr  (now  Sir  William)  Slingo,  Engineer-m-Chief  of 
the  G  P  O  A  clever  man  and  a  kind-hearted  friend,  he 
will  be  sadly  missed  in  the  profession. 

Trade  Notes. 

v™ry  useful  for  reference  purposes.    We  commend  it  to  the 
notice  of  ah  readers  i»ter«ted«  pumping  plant 
The  flash  lamp  boom  has ,  cr ea ted Ui  Urge  dem  ^ 

Electric  Co.,  Ltd.,  issue  a  neat  Folder  O.S  20^, gi  g 
over-printed  with  retailers'  names  and  addresses,  it  aesi  e. 


An  attractive  series  of  small  leaflets  and  folders,  just  the  right 
size  for  enclosing  with  ordinary  business  correspondence,  has 
just  been  issued  by  the  "  Z  "  Electric  Lamp  Manufacturing 
Co  Ltd.,  Southfields,  London,  S.W.  The  small  price  lists, 
which  are  extracts  from  the  firm's  larger  catalogue,  constitute 
an  extremely  convenient  and  effective  method  of  reaching 
the  actual  retail  buyer,  and  should  be  welcomed  by  dealers. 
They  deal  respectively,  with  ordinary,  candle,  traction,  motor- 
car sign  flash  light,  and  other  types  of  u  Z  "  Lamp,  and  can 
be  had  in  any  desired  quantities,  over-printed  with  retailers 
names  and  addresses.  .  . 

The  efficient  maintenance  of  electric  bell  installations  involves 
a  certain  amount  of  periodical  attention  which,  in  a  busy  estab- 
lishment they  are  not  always  sure  of  receiving.  Considerable 
reduction  can  be  effected  in  the  installation  and  maintenance 
cost  of  electric  bells,  especially  in  the  larger  sizes,  by  con- 
structing them  for  direct  operation  from  standard  power 
circuits,  thereby  dispensing  entirely  with  primary  batteries, 
and  also  removing  all  necessity  for  supervision  or  mainten- 
ance Apart  from  the  remote  contingency  of  a  breakdown 
at  the  source  of  supply  bells  so  connected  are  pracrically  never 
out  of  order.  Appreciating  to  the  full  the  several^  advantages 
of  power-operated  electric  bells  the  General  Electric  Co.  Ltfl., 
now  market  a  comprehensive  range  of  well-designed  Electric 
Bells  for  use  direct  on  A.C.  or  D.C.  power  circuits  *ull  par- 
ticulars of  the  various  patterns  are  given  in  a  new  folder  1_>  2°92. 
which  the  Company  have  just  published.  Copies  may  be  h ad 
on  application  to  any  of  the  branches,  or  to  the  head  olhce,. 
67,  Queen  Victoria  Street,  E.C. 

The  almost  universal  adoption  of  electricity  for  car  lighting 
has  led  to  an  extraordinary  diversity  of  systems,  voltages, 
types  and  sizes  of  lamp  to  meet  the  varying  requirements 
of  head,  side,  tail  and  interior  lighting.  It  is  therefore  a  very 
happy  thought  on  the  part  of  the  British  Thomson-Houston 
Co;  Ltd.,  to  issue  a  Lamp  Bulb  Guide  for  the  information  of 
garage  proprietors,  car  owners,  dealers,  and  all  interested  in 
the  motor-car  industry.  The  Guide  takes  the  form  ofa  biochur 
of  some  sixty  odd  pages,  and  includes  numerous  tables 5  giving 
the  full  details  of  the  complete  lighting  equipment  of  all  stanaara 
makes  of  British,  European,  and  American  cars  Air tne  car- 
owner  has  to  do  isto  turn  up  the  reference  to  his  particular 
make  of  car  in  the  alphabetical  list  and  he  will  find  registered 
opposite  to  the  name  and  model,  the  voltage,  watts,  or  1.  r 
and  current  consumption  of  all  the  necessary  lamps  on  tne 
car.  In  addition  to  this  very  useful  information  there  are 
particulars  of  lamp  caps,  prices  and  illustrations  of  standard 
Mazda  car-lighting  bulbs,  and  a  car-wiring  diagram  all  of  which 
should  prove  of  great  service.  Copies  of  the  Guide  may  be 
had  on  application  to  the  Company. 

.fLeaflet  E  611  issued  by  the  "  Z  "  Electric  Lamp  Manufac- 
turing CO.,  Ltd.,  directs  attention  to  the  fact  that  good ^stocks 
of  these  lamps  are  carried  by  all  branches,  and  that  prompt 
delivery  is  a  feature  of  "  Z  "  Lamp  service.  In p  t^se  times 
when  it  is  next  to  impossible  to  obtain  reasonable  deliveries  ot 
any  commodity,  the  fact  is  worth  bearing  in  mind.  
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able  heating  unit  is  designed  to  heat  the  sole  even  y, 
without  raising  unduly  the  temperature  of  the  handle 
and  upper  part  of  the  body.  Domestic  '  Calorite 
irons  are  supplied  in  sizes  from  4  to  8  lbs.,  and  with  loadings 
from  4oo  to  6oo  watts,  the  laundry  models  being  made 
up  to  1 8  lbs.  with  proportionately  higher  ratings.  l<or 
industrial  and  domestic  purposes  "  Calorite  "  hot  plates 
and  soldering  irons  are  offered.  The  former  is  useful 
for  heating  flat-bottomed  utensils  as  well  as  lor  many 
industrial  purposes.  Its  heating  surface  is  rectangular 
in  form  and  is  of  cast  iron  mounted  on  four  substantial 
legs  and  fitted  with  "  Calorite  "  elements  loaded  top  ,aoo 
watts  It  is  a  simple,  durable  and  efficient  piece  of  appara- 
tus    of    great    utility  in    the    kitchen    and  workshop. 


j  "  CALORITE  "  ELECTRIC  HEATING  APPARATUS. 

[  Most  householder's  have  experienced  difficulty  during 
[the  past  winter  in  obtaining  coal  when  it  was  required, 
fout  those  who  had  available  electric  fires  and  other  elec- 
trically-heated appliances  have  not  been  seriously  m- 
'convenienced.    It  is  better  to  saddle  the  local  electric 
supply  undertaking  with  the  responsibility  of  securing 
adequate  stores  of  coal  rather  than  to  run  the  risk  of  being 
deprived  at  home  of  the.  means  for  heating  rooms  and 
cooking  utensils.    The  low  rates  which  are  now  ottered 
by  most  electric  supply  authorities  for  current  used  for 
such  purposes   have  encouraged  householders  to  adopt 
these   cleanly,   convenient  and   economical  appliances, 
which  are  rapidly  growing  in  popularity.     A  28-pp.  list 
issued  by  the  British  Thomson-Houston  Co.,  Ltd.,  Mazda 
House    Upper  Thames   Street,  E.C.,  gives  particulars 
and  prices  of  a  large  variety  of  lamp  radiators,  electric 
•  fires    convectors,   irons,   etc.,   of  British  manufacture. 
"  Calorite  "  electrically  heated  apparatus  is  of  the  highest 
grade  construction,  and  incorporates    all  improvements 
that  experience  has  shown  to  be  desirable.    In  elec'tric 
fires   a  large  variety  is  shown,  from  the  simple  one-bar 
port'able  type  loaded  to  1  kw.,  for  heating  small  offices, 
bath-rooms  and  the  like,  to  powerful  fires  taking  up  4  kw., 
and  suitable  for  the  largest  apartments.    1  he  coil  type 
fire-bars  are  made  up  of  fireclay,  with  a  spiral  element 
wound  over  the  the  front  surface  only  so  as  to  throw  all 
the  heat  forward.     They  are  standardised  to  1  kw  and 
can  readily  be  renewed  if  necessary,  the  elements  reaching 
a  red -heat  within  a  few  moments  of  being  switched  on. 
"  Calorite  "  electric  fires  have  a  cheerful  fire-  like  appear- 
ance and  are  supplied  with' well-designed  sheet  metal  or 
cast  bodies,  finished  in  vitreous  enamel,  stove  black 
black  and  copper  or  armour  bright.     Several   forms  ot 
■•'Calorite"  non-luminous  and  semi-luminous  convectors 
are  illustrated.    These  are  suitable  for  use  in  entrance 
lis  corridors,  public  rooms,  workshops  and  other  places 
here  no  glow' is  required,  and  are  listed  in  a  number  of 
rms     The  types  include  cylindrical    models  arranged 
ertically   and   horizontally,   rectangular    patterns,  and 
pecial    designs    for    study    and    state-room  heating. 
••  Chlorite  "  wire  is  used  for  the  elements,  the  loadings 
ranging  from  500  to  2,000  watts  according  to  size  and  type. 

The  famous  "  Calorite"  Flat  Irons  arc  listed  covering 
all  sizes  of  smoothing  irons  with  "  Calorite  "  elements  for 
boll,  domestic  and  laundry  use.    The  new  "  leaf  "  detach- 


Fig.  1.  "  Calorite  "  Radiant  Table  Grill. 

Electrically  •  heated  soldering  irons  have  many  advan- 
tages I  over  the  ordinary  pattern  of  which  not  the 
least  is  the  fact  that  they  operate  continuously  at  the 
correct  soldering  temperature  and  may  be  used  out 
of-doors  without  risk  of  cooling.  They  are  sup- 
plied in  several  weights,  with  loadings  ranging  from 
75  to  275  watts,  and  are  cheaper,  more  convenient  and 
safer  to  use  than  irons  heated  by  gas.  Other  useful  de- 
vices listed  include  the  "  Calorite  "  radiant  grill  and 
toaster  for  table  use  and  the  "Calorite"  kettle.  The 
radiant  grill  is  an  extremely  neat  and  handy  cooker  which 
may  be  used  for  grilling,  toasting,  stewing  or  frying.  The 
device,  which  is  here  illustrated,  takes  600  watts  only, 
and  may  be  operated  from  the  lampholder. 


— 1 


Fig.  2. 


Calorite  "  Heating  Stove. 


The  "  Calorite  "  kettles  listed  are  made  of  solid  polished 
copper,  and  have  a  capacity  of  z|  pints,  the  "  Calorite  "i 
wire  elements  being  rated  at  500  to  700  watts.  Although 
such  a  test  is  not  desirable,  the  elements  will  not  be  in- 
jured even  if  the  kettle  be  allowed  to  boil  dry,  and  they 
can  be  renewed  quickly  at  small  cost.  Sales  engineers 
and  contractors  who  wish  to  develop  the  domestic  demand 
for  electricity  should  familiarise  themselves  with  the 
"  Calorite  "  apparatus,  which  is  fully  described  m  the 
present  catalogue,  a  copy  of  which  will  be  sent  free  upon 
application. 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 

(Continued  from  page  l78.) 

Pig.  2  shows  a  tubu>ar  iron  strut  used  with  iron  poles. 
The  object  of  the  screwed  eyebolt  at  the  top  end  is  to 
give  a  margin  for  the  adjustment  of  the  strut  at  the 
jjoint  of  attachment  to  the  clip. 

Fig.  2a  shows  an  H-pole  on  the  line  carrying  telephone 
trunk  wires  between  Johannesburg  and  Pretoria.  This 
was  originally  a  single  22-ffc.  pole  line  carrying  four 
wire  arms.  It  was  converted  into  an  H-pole  line  by  a 
second  line  of  similar  poles  being  erected  parallel  with 
the  original  one.  The  arms  are  of  tubular  iron  gal- 
vanised and  each  carries  16  wires. 


Socket  with  eijebolt  6*i 
'  threaded  wit'n  check 


bottom  to  3  in.  at  the  top.  They  are  jointed  together 
by  the  upper  tube  in  each  case  being  driven  over  the 
next  lower  one,  and  each  joint  is  strengthened  by  a  »1  j  t- 
fening  hoop  shrunk  on.  Each  section  has  its  own  cast- 
iron  socket  with  sole  plate  which  is  known  by  the  letter 
corresponding  with  the  tube  it  fits.  The  sole  plate 
screws  on  to  the  socket.  The  top  of  the  pole  is  fitted 
with  a  cast-iron  cap  with  lightning  rod  which  is  driven 
into  the  top  of  the  tube.  The  aboveground  parts  ari 
always  galvanised,  while  the  sockets  and  plates  are* 
dipped  in  Angus  Smith's  compound. 

The  number  of  poles  to  the  mile  varies  with  the  class 
of  line:    Twenty  to  the  mile  may  be  said  to  be  the  lowestj 
number  that  is  allowed  on  a  light  country  line,  but  the 
author  knows  lines  on  which  the  average  per  mile  is  much 
below  this  figure.     From  this  the  number  ranges  up  to 


j  2#fi0uitsjde  di&m 


vX  ^inside 
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^^ftOutside  diarr, 


Fig.  2.— Tubular  Iron  Strut  for  30-FT.  Pole. 


In  some  of  the  Crown  Colonies  tubular  poles  of  the 
type  introduced  by  the  Indian  Government  and  known 
as  the  Hamilton  pole  are  used.  These  consist  of  riveted 
tubes  of  steel  sheet  fitting  into  cast-iron  sockets  having 
cast-iron  sole  plates.  A  full-length  pole  is  about  58  ft. 
out  of  the  ground,  and  it  comprises  eight  sections  each 
8  ft.  long.  The  poles  taper  from  about  12  in.  at  the 
*  Paper  read  before  the  Inst,  E,E. 


40  to  the  mile.  Over  even  country  the  spans  are  restricted 
to  whatever  the  standard  for  the  line  may  be,  but  m 
broken  country  they  may  vary  from  the  normal  up  tc 
400  and  more  yards.  The  author  has  had  experience  oi 
spans  up  to  800  yards  in  length  over  rivers  and  ravines 
standing  quite  satisfactorily  for  many  years.  Hard 
drawn  copper  wire  was  used  on  spans  up  to  300  yards 
whilst  above  that  length  bronze  was  used.    Copper  win 
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can  be  fully  relied  upon  for  long  spans  so  long  as  a 
reasonable  factor  of  safety  is  allowed.  In  a  country 
where  snow  is  almost  unknown  this  may  be  as  low  as  two, 
but  it  should  include  full  allowance  for  wind  pressure. 
The  poles  are  specially  stayed,  double  width  spacing  is 
given  on  the  arms,  only  one  quality  and  gauge  of  wire  is 
erected,  every  care  being  taken  to  adjust  all  the  wires  to 
the  same  dip,  and  no  joints  are  made  in  the  spans.  With 
hese  precautions  the  wires  all  swing  in  unison,  and 
here  is  no  trouble. 

The  stays  used  throughout  these  countries  are  of 
British  Standard  types  with  tighteners  and  with  iron 
tmcbor  plates  which  are  usually  tarred.  Where  the  stay 
1  wire  is  fixed  to  an  iron  pole  it  is  made  off  over  a  special 
clip.  It  is  bad  practice  to  fix  it  over  an  arm  or  bracket 
as  is  often  done.  In  South  Africa  a  "  Crosby  "  clip  is 
now  used  for  clamping  the  stay  wires  at  the  pole  and  allso 
at  the  tightener. 

Where  iron  poles  are  employed  near  the  sea  they  can 
only  be  preserved  from  corrosion  by  being  frequently 
painted  or  tarred.  The  author  has  tried  every  kind  of 
paint  for  this  purpose,  but  he  found  none  to  stand  any 


2a.  h-pole  on  line  between  johannesburg  and 
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tter  than  coal  tar  applied  in  the  heated  state.  It  is 
much  cheaper  than  paint,  and  where  native  painters  do 
the  work  the  waste  which  is  inevitable  is  not  so  serious  a 
1  loss.  Reinforced  concrete  poles  would  be  more  service- 
able than  iron  in  these  situations,  but  the  weights  of 
these  poles  in  proportion  to  their  strengths  are  against 
them  for  lines  where  the  difficulty  of  transport  is  a  serious 
factor.  It  seems  to  the  author  that  there  should  be  a 
field  for  these  poles  in  countries  where  the  principal  in- 
I  gredients,  cement  and  sand,  are  available,,  so  that  with 
a  portable  pole-making  plant  the  poles  could  be  made 
in  the  vicinity  of  the  line  in  each  case. 

Hollow  reinforced   concrete  bases   made  in  moulds 
locally  and  fitted  with  wood  tops  are  sometimes  used. 
I  Discarded  railway  rails  are  also  used  at  certain  places, 
the  rails  being  set  with  the  web  of  the  rail  at  right 

The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J. 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti 
aircraft  0  fleers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92  illus 
tratlons.    2s.  9d.  post  free  from  Elrctricity  Office.  J 


angles  to  the  direction  of  the  line.  Planted  the  other 
way  about  they  are  liable  to  bend  over  in  very  windy 
weather. 

Canada. — In  Canada  wood  poles  and  arms  obtained 
from  timber  grown  in  the  country  are  used  on  both, 
telegraph  and  telephone  lines.  There  are  no  iron  or 
reinforced  concrete  poles  in  use. 

Each  railway  company's  telegraph  lines  are  erected  on 
the  right  of  way  of  the,  railway  concerned.  Where  it 
is  necessary  to  connect  the  wires  at  a  central  office  in  a 
town  they  are  either  taken  on  a  pole  line  through  the 
streets  or  a  cable  is  laid  underground  according  to  the 
requirements  of  the  municipality.  The  lines  of  the 
Great  North-Western  Company  follow  the  highways  ex- 
cept in  cases  where  the  Company  have  contract  privilsges 
for  the  construction  of  lines  along  the  railways,  but  it 
may  be  said  of  Canada  as  a  whole  that  there  are  few  high- 
way telegraph  lines  in  the  country. 

The  main  telephone  lines  follow  the  public  roads. 
Short  cuts  across  country,  except  in  the  case  of  rural 
companies'  lines,  are  resorted  to  only  in  special  cases  and 
where  the  right  of  way  can  be  obtained. 

These  wood  poles  are  generally  of  cedar.  They  are 
straight  and  of  good  appearance  and  are  not  treated  with 
any  preservative.  White  ants  are  unknown.  Damage  by 
fire  is  of  rare  occurrence  on  the  railway  'Hues,  but  in  some 
of  the  districts  poles  are  occasionally  destroyed  by  prairie 
fires.  The  poles  generally  are  cut  to  an  apex  at  the  top, 
the  apex  being  at  right  angles  to  the  arm,  but  they  are 
not  fitted  with  pole  roofs. 

The  standard  lengths  of  poles  used  by  the  different 
administrations  vary  considerably,  and  this  may  be  said 
of  many  of  the  other  constructional  materials  employed. 
The  standard  length  pole  of  the  Canadian  Pacific  Com- 
pany is  25  ft.,  but  in  broken  country  the  poles  vary  up 
to  45  ft.  in  length.  The  Grand  Trunk  Company's  stan- 
dard lengths  are  25  to  30  ft.,  set  5  ft.  in  the  ground, 
35  to  40  ft.  set  6  ft.,  and  45  to  50  ft.  set  7  ft. 

The  standard  of  the  Bell  Telephone  Company  is  35  ft. 
With  other  Administrations  30  to  35  ft.  is  usual  for 
exchange  construction  and  long-distanoe  lines,  while  on 
their  rural  lines  20  and  25  ft.  lengths  are  commonly 
employed.  Separate  pole  lines  are  generally  provided  for 
rural  and  long-distance  circuits.  Pole  steps,  in  some 
cases  of  wood  and  in  others  of  iron,  are  fitted  to  office 
and  terminal  poles,  the  bottom  step  being  3  ft.  from  the 
ground. 

The  practice  in  respect  of  the  providing  of  earth  wires 
on  poles  varies,  but  it  is  nowhere  the  rule  to  earth  wire 
every  pole.  Under  one  Telephone  Administration  every 
tenth  pole  and  also  the  pole  on  each  side  of  a  "test" 
station  are  fitted  with  No.  9  galvanised  iron  wire  stapled 
every  2  ft.  up  the  pole  and  extending  3  in.  a.bove  the 
apex  of  the  pole.  The  wire  is  kept  at  least  2  in.  clear  of 
the  cross-arms  and  is  given  two  hand  turns  under  the 
bottom  of  the  pole.  In  another  case  an  earth  wire  is. 
fitted  every  half-mile  only. 

The  spacing  of  the  poles  is  varied  in  the  different 
Administrations,  and  it  of  course  again  varies  with  the 
class  of  line.  One  system,  which  is  typical,  allows  40 
poles  to  the  mile  on  heavy  routes,  36  to  the  mile  on  less- 
heavy,  32  to  the  milie  on  lighter,  and  30  to  the  mile  on 
light  routes.  The  first  and  second,  and  sometimes  the 
third,  spans  in  each  mile  are  usually  shorter  than  the 
others.  At  road  and  railway  crossings  poles  of  suitable 
length  are  used  to  give  clearances  of  16  ft.  over  roads  and 
25  ft.  over  railways  when  the  ultimate  lowest  cross-arm 
has  been  fitted.    A  clearance  of  3  ft.  is  allowed  either 
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over  or  under  when  the  wires  of  another  Administration 

are  crossed. 

Stays — or  guys  as  they  are  termed — and  struts  and 
overhead  stays  attached  to  stubs  where  there  is  obstruc- 
tion to  the  use  of  ordinary  stays,  are  liberally  used  on 
angle  and  terminal  poles.  At  road  crossings  and  at 
acute  angles  longitudinal  stays  are  fixed.  In  the  case  of 
a  crossing  the  stay  is  taken  from  the  top  of  the  second 
pole  to  the  butt  of  the  first  at  each  side  of  the  crossing. 
In  some  cases  a  similar  stay  is  fixed  between  the  second 
and  the  third  poles.  Anchors  of  both  wood  and  iron  are 
used,  the  latter  generally  being  of  the  patent  type:  which 
is  screwed  into  the  ground.  The  eye  of  the  anchor  rod, 
which  is  fitted  with  a  thimble,  is  brought  just  clear  of 
the  surface  of  the  ground.  The  stranded  stay  wire  is 
secured  both  at  the  pole  and  at  the  rod  by  'means  of  a 
clamp  held  by  bolts.  Stay  tighteners  are  not  used. 
(To  be  continued.) 


BOILERS  FOR  CENTRAL  STATIONS.* 


By  Newton  Harrison,  E.E. 


(Concluded  from  page  176.) 
The  Feed  Water. — In  any  boiler  the  feed  water  must 
be  permitted  to  enter  only  under    certain  conditions. 
Common  sense  dictates  the  need  of  care  in  forcing  colder 
water  into  hotter  if  the  steam  pressure  is  to  be  retained. 
When  the  need  for  extra  steam  comes,  the  water  must 
be  introduced  in  such  a  way  as  not  to  disturb  the  call  for 
power.    As  feed  water  it  is  naturally  heated  before  en- 
tering.    This  is  the  use  to  which  exhaust  steam  is  put. 
But  it  is  still  cooler  than  the  water  in  the  boiler.  Any 
system  therefore  that  introduces  the  water  in  such  a  way 
as  to  preserve  conditions  inside  the  boiler  is  a  decided 
advantage.    From  an  analytical  point  of  view,  a  boiler 
that    performs    each    function    expected    of    it  inde- 
pendently, and  yet  in  harmony  with  the  rest,  shows  evi- 
dence of  superior  skill  in  design.    For  this  reason,  if  the 
steam  produced  by  the  very  hot  water  is  not  affected  by 
the  steam  produced  by  that  which  is  cooler,  a  distinct- 
advantage  is  gained.      In  the  Stirling  boiler  may  be 
really  found  three  boilers  in  one.    Each  is  exposed  to  a 
different  heat.    The  first  or  forward  set  of  tubes  with 
upper  water  and  steam  drum  and  lower  mud  drum  con- 
stitute one  boiler.    It  absorbs  the  most   intense  heat 
from  the  fire  in  the  fireplace.    The  second  set  of  tubes 
with  its  upper  water  and  steam  drum  and  lower  mud 
drum  gets  the  second  or  medium  heat  and   acts   as  a 
separate  boiler.      It  connects  with  the  first  drum,  so 
that  the  steam  from  both  commingle.  The  rear  drum, 
however,  receives  the  feed  water.  Its  tubes  get  the  third 
heat  only,  but  the  feed  water  gets  it  too.      The  feed 
water  also  travels  in  an  opposite  direction  to  the  cur- 
rent of  heat,  so  that  as  it  moves  toward  the  second  set 
of  tubes    it  is  being  increasingly  heated.      This  feed 
water,  or  water  from  the  rear  boiler  unit,  cannot  reach 
the  second  set,  of  tubes  or  drum  except  by  moving  against 
and  into  the  increasiug  heat  of  the  third   and  second 
baffle.      Therefore   it   seems    evident   that   the  •  third 
section  of  the  boiler,  the  back  set  of  tubes  with  upper 
and  lower  drum,  act  in  the  capacity  of  an  economiser  and 
feed  water  heater  combined.    The  exhaust  steam  raises 
the  temperature  of  the  water  before  it  enters  the  rear 
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set  of  tubes;  consequently  there  is,  technicaby  speaking, 
only  the  economiser  effect  to  consider.    But  the  rear  set, 
of  tubes  do  not  in  any  way  affect  the  draught;  therefore 
the  system  is  unique.    The  feed  water  is  heated  more 
than  an  economiser  alone  could  do  it,    Feed  water  may 
be  raised  more  than  200  deg.  by  exhaust  steam  from  non- 
condensing  engines  and  about  100  deg.  by  the  exhaust 
steam  of  condensing  engines.  Economises  raise  *he  tem- 
perature of  the  feed  waterabout40  deg.,  according  to  Mr. 
Roney,  in  a  paper  read  by  him  before  the  American  In- 
stitute  of  Mechanical  Engineers.    The  drop  111  the  tern-  j 
perature  of  the  furnace  gases  by  their  use  is  about  2b  (  | 
deg.      Economises  represent   a  saving     in    fuel    ot  ' 
pbout  14  per  cent.    Feed  water  heaters  are  able  to  save 
ab6ut  13  per    cent,  in    addition.      Consequently     by  ; 
designing  a  boiler  that  embraces  these  features,  an  addi- 
tional gain  of  27  per  cent,  is  possible  m  what  would 
otherwise  be  additional  fuel.      Of  the  energy  m  the 
steam  leaving  the  boilers  only  about    18   per   cent  is 
turned  into  mechanical  power,  frequently  less,  otten 
only -10  per  cent.    If  15  per  cent,  is  used,  however,  the 
balance  of  85  per  cent,  can  transmit  some  of  its  energy 
to  feed  water  heaters.    The  rest  ought  to  be  used  tor 
heating  and  ventilating.    From  these  facts  it  is  evident 
that  the  best  boiler  is  the  most  economical  m  its  use  ot 
heat,  the  most  scientific  in  its  handling  of  feed  water, 
and    the  most  ingenious  in  its  use  of  .flue  gases.  lnj 
other  words,  the  best  boiler  absorbs  the  most  heat,  heats; 
the  greatest  amount  of  feed  water,  and   extracts  thej 
greatest  heat  from  its  escaping  gases.    By  the  statement 
made,  "heats  the  greatest  amount  of  feed  water,  l| 
meant,  is  able  to  impart  the  greatest  amount  of  hea* 
from  its  exhaust  steam  to  the  greatest  amount  of  feed' 
water. 

The  Central  Station  Point  of  View.—  Whether  turbines 
or  engines  are  used,  or  the  most  original  and  efficient; 
types  of  boilers  imaginable,  the  central  station  point  of, 
view  is  this :  "  How  many  kilowatts  will  a  ton  of  fuel, 
produce?  "  No  matter  whether  the  mechanism  is  new] 
or  old,  the  final  issue  is  this,  after  all.  A  pound  of  coal; 
has  14,000  heat  units,  A  certain  percentage  of  them 
reach  the  boiler  and  become  part  of  the  energy  of  the 
steam.  But  it  has  been  stated  that  only  an  average  ot 
15  per  cent,  of  the  energy  of  the  steam  is  available. 
Suppose  it  is  higher,  even  20  per  cent.,  there  is  still  the 
loss  of  80  per  cent,  to  contemplate  after  the  steam  leaves 
the  engine.  Of  this  80  per  cent,  some  is  abstracted  and 
passes  into  the  feed  water,  the  rest  may  be  used  for  heat- 
ing. But  the  balance  as  a  rule  is  lost.  This  is  where 
the  weakness  of  the  system  comes  in.  The  14,000  heat 
units  in  a  pound  of  coal  are  filtered  away  with  the  excep- 
tion of  that  which  is  taken  out  of  the  steam  m  the  w:J 
of  engine  power.  But  every  550  ft.  lb.  delivered  per 
second  equal  an  electrical  horse  power  ;  every  737  ft.  lib| 
a  kilowatt.  A  pound  of  coal,  containing  14,000  nea| 
units,  possesses  773  x  14,000  =  10,8^2,000,  or  approxi- 
mately 11  million  foot  lb.  According  to  this,  a  pound 
of  coal  is  potentially  equal  to  14,778  kilowatt  seconds  or 
4T  kilowatt  hours.  Under  the  best  conditions  3  lb. 
produce  a  kilowatt  hour.  This  being  the  case,  there  | 
a  difference  of  12  to  1  between  latent  power  and  resultf 
^Actually,  about  8  per  cent,  of  the  coal  power  is  used. 
The  rest  is  lost;  that  is  why  every  gam  111  boilers  is 
valuable  to  central  station  men. 
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3  core  19/14  S.V/.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


"'yOU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

'"JpHERE  is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "  Trust  one  who  has 
had  experience.''  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 


1837. 
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ADMIRABLE  SITES  FOR 
WORKS,  FACTORIES,  Sc. 


CHE  GREAT  CENTRAL  RAILWAY  passes  from  the 
Metropolis  Northwards  through  the  centre  of  indus- 
trial England,  throwing  out  its  branches  Eastward 
and  Westward  to  the  Coast.  Its  lines  run  over  the  great 
Coalfield  which  extends  into  the  Counties  of  Lancashire, 
Yorkshire,  Nottinghamshire,  Derbyshire  and  Lincolnshire, 
thus  affording  an  easily  accessible  source  of  fuel  supply. 
This  Coalfield  is  the  largest  in  the  British  Isles,  and  was 
estimated  by  the  Royal  Commission  of  Coal  Supplies 
(1905)  to  cover  not  only  an  area  of  approximately  4,066 
square  miles,  but  also  to  contain  not  less  than  forty-nine 
thousand  million  (49,000,000,000)  tons  of  coal. 

C[  THE  GREAT  CENTRAL  SYSTEM  is  linked  uj 
with  all  the  principal  centres  of  industry  in  the  country. 
The  Railway  also  directly  serves  the  important  ports  or 
the  East  and  West  Coasts,  and  the  new  Eastern  Port  o\ 
Immingham  should  particularly  attract  traders,  as  its 
modern  equipment  and  accessibility  at  any  time  of  the  day 
or  night,  irrespective  of  rides,  are  important  time  anc 
labour  saving  factors. 

O  ADJOINING  THE  GREAT  CENTRAL  RAIL- 
ROAD  at  various  parts  of  the  system  are  situate< 
valuable  sifes  for  works,  where,  by  the  introduction  o: 
siding  accommodation,  goods  can  pass  right  into  anc 
directly  out  of  the  works,  which  greatly  assists  the  manufac 
turer  to  attain  his  desired  position  in  the  World's  Markets 
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Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 


I  had  always  hitherto  regarded  the  manufacture  of 
the  best  and  most  popular  types  of  primary  battery  as 
an  essentially  British  industry,  but,  if 
a  recent  pronouncement  on  the  part 
of  a  responsible  user  is  any  criterion 
the  symptoms  point  to  this  also  having 
been  largely  in  the  nature  of  a  German 
to  the  war.  My  informant  was  a 
colliery  electrician  in  Wales,  and  speaking  of  some  of 
his  more  recent  difficulties  he  instanced  Led  an  che  cells. 
Now  the  average  colliery  uses  large  quantities  of  these 
cells  for  signalling  and  other  purposes  throughout  the 
workings  ;  I  know  of  one  large  group  of  collieries  which 
spends  a  considerable  sum  annually  in  the  upkeep  of 
Leclanche  cells  alone. 


Another 

Hun 
Industry  ? 

monopoly  prior 


My  informant  volunteered  the  statement  that  he  had 
been  unable  to  purchase  a  reliable  Leclanche  element 
since  the  early  days  following  the  outbreak  of  war. 
He  had  tried  all  the  leading  British  makes,  but  was 
emphatic  in  his  assertion  that  there  was  not  one  of  them 
up  to  the  pre-war  sample.  He  ascribed  the  trouble  to 
inferior  porous  pot  elements,  and  expressed  some  doubt 
as  to  the  percentage  of  depolariser  present.  In  view  of 
the  fact  that  Leclanche  batteries  have  been  in  daily 
use  all  over  the  country  for  many  years  past,  and  also 
taking  into  account  that  there  are  several  British  firms 


of  repute  ostensibly  manufacturing  these  cells,  it  is 
difficult  to  understand  why  the  quality  should  have 
fallen  off  during  the  war. 

It  may  be  that  those  British  firms  who  supply  Le- 
clanche elements  obtain  certain  of  the  components  from 
abroad  e.g.,  the  porous  pot  itself,  or  the  manganese- 
carbon  mixture  with  which  it  is  charged.  Again,  th<  re 
may  be  some  difficulty  in  producing  the  carbon  plate 
electrodes  in  this  country  at  the  present  time.  What- 
ever the  cause,  the  fact  remains  that  m  this  particular 
case  the  electrician  concerned  has  found  it  absolutely 
necessary  to  fall  back  upon  a  certain  American  type  of 
dry  cell  for  practically  all  his  requirements.  This  kind 
of  thing  is  not  pleasant  hearing  for  one  who  looks, 
forward  to  a  reconstituted  British  industry  after  the 
war,  and  it  behoves  British  battery  manufacturers  to 
tackle  this  problem  in  good  time. 

Speaking  of  collieries  and  the  various  applications  of 
electricity  thereto,  isn't  it  about  time  the  Home  Office 
constituted  itself  a  real  help,  alike  to 
An  colliery  proprietors  and  the  manu- 

Irresponsible   facturers  of  electrical  gear  for  pits  ? 
D^paXent!   At  the  present  time,  the  ^ 

Regulations  relating  to  the  use  ot 
electricity  in  mines  are  about  the  most  loosely-drafted 
set  of  Government  regulations  extant.  A  large  per- 
centage of  them  are  capable  of  several  entirely  different 
interpretations,  and  it  is  left  to  the  unfortunate  colliery 
manager  or  engineer  to  fight  it  out  with  the  local  In- 
spector as  to  which  interpretation  of  a  particular  rule- 
is  the  correct  one.  The  result  is  that  m  one  district 
the  regulation  is  observed  in  one  way,  and  in  another 
neighbouring  area,  coming  under  the  jurisdiction  of  a 
different  Inspector,  the  law  is  complied  with  in  an 
entirely  different  way. 

Take  the  Regulation  relating  to  Visual  Winding 
Signals  as  a  case  in  point.  The  Regulation  itself  is 
condensed  into  the  compass  of  a  single  sentence  and  is 
so  worded  that  it  can  be  construed  in  a  variety  of  ways. 
One  of  the  provisos  is  that  the  signal  shall  remain 
visible  until  the  order  has  been  complied  with,  ue  until 
the  winding  engine  man  starts,  stops,  or  regulates  the 
speed  of  his  engine,  as  the  case  may  be.  Now  a  good 
deal  of  controversy  has  already  arisen  over  the  question 
of  what  constitutes  compliance  with  the  order. f 

One  large  faction  of  the  colliery  interests  holds  that 
the  act  of  starting  the  engine  constitutes  compliance. 
Another  group  holds  to  the  opinion  that  the  stopping 
of  the  engine  at  the  end  of  a  given  wind  means  the 
same  thing.  The  net  result  is  that  manufacturers  of 
signalling  appliances— and  their  name  is  legion— honestly 
endeavour  to  meet  two  exactly  opposite  requirements, 
viz  to  cancel  or  obliterate  a  standing  signal  on  the 
indicator  at  the  moment  of  starting,  and,  alternatively, 
to  leave  that  signal  visible  until  the  engine  stops.  The 
one  condition  is  held  to  be  correct  and  duly  passed  by 
one  Home  Office  Inspector,  whilst  his  confrere  in  a 
neighbouring  area  thinks  otherwise,  and  bases  his 
rulings  on  the  latter  rendering. 
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Xor  is  this  the  only  case  in  which  these  Regulations 
leave  the  colliery  engineer  and  manufacturer,  alike, 
guessing.  There  would  appear  ample  scope  and  plenty 
of  work  for  an  association  of  colliery  owners,  engineers, 
electricians,  and  other  officials  concerned,  to  thrash 
out  all  these  controversial  points  and  reduce  them  to  a 
simple  standard  basis  for  adoption  by  the  Home  Office. 
There  should  be  no  real  difficulty  in  standardising 
colliery  practice  in  engineering  matters,  yet  at  the 
present  time  it  is  one  of  the  most  heterogeneous  mixtures 
of  ideas  and  opinions  it  is  possible  to  imagine. 


At  last,  after  nearly  three  years  of  war,  with  its 
attendant  Zeppelin   risks,  the  authorities  have  dis- 
covered that,  given  due  warning  of  a 
Light         raid,  it  is  within  the  bounds  of  possi- 
in  Dark       bility  to  extinguish  the  lights  in  the 
Places.       carriages  of  trains  by  switching  them 
off,  or  turning  off  the  supply  of  gas, 
as  the  case  may  be.    As  a  result  of  this  discovery  it  is 
intimated  that  railway  passengers  need  no  longer  pull 
down  the  carriage  blinds  after  dark,  the  guards  having 
been  instructed  to  cut  off  the  supply  of  gas  or  elec- 
tricity should  need  arise.    In  view  of  this  small  con- 
cession, is  it  too  much  to  hope  that  by  the  time  a  few 
more  hundred  people  have  been  maimed  and  killed  in 
our  darkened  city  streets,  it  will  dawn  upon  the  in- 
telligence of  some  responsible  official  that  it  is  equally 
possible  to  extinguish  street  lights  at  short  notice  in  an 
emergency 


I   recently   attended x  an   Exhibition   of  Technical 
Photographs  and  Examples  of  Women's  Work,  orga- 
nised by  the  Ministry  of  Munitions  at 
Women       the  Royal  Colonial  Institute.  The 
in  object  of  the  exhibition  is  to  demon- 

Industry,  strate  to  engineering  and  other  in- 
dustries engaged  on  the  manufacture 
of  munitions,  the  extent  to  which  women  can  be  em- 
ployed upon  responsible  work  of  all  kinds.  The  exhibits 
were  excellent,  the  many  photographs  illustrating 
women  engaged  in  a  huge  variety  of  occupations, 
among  which  may  be  mentioned  engineering,  electrical 
engineering,  optical  work,  wire  and  cable  manufacture, 
chemical  manufacture,  instrument  making,  etc.  Other 
photographs  showed  women  in  charge  of  a  1,000  h.p. 
engine,  and  as  switchboard  attendants. 


It  is,  of  course,  no  novelty  to  find  women  engaged  in 
the  electrical  industry.  Women  and  girls  have  found 
employment  at  electrical  factories  for  many  years  past — 
long  before  war  was  ever  dreamt  of — whilst  in  the  mills 
and  factories  of  Lancashire  and  Yorkshire,  female  labour 
has  been  one  of  the  outstanding  features  for  the  last 
half-century.  It  will  doubtless  surprise  most  readers 
to  learn  that  in  spite  of  the  present  boom  in  female 
occupations,  with  its  every-day  evidence  in  the  shape 
of  women  tram-conductors,  ticket-inspectors,  Window- 
cleaners,  post-women,  etc.,  there  are  only  10  per  cent, 
more  women  engaged  in  industry  now  than  before  the 
war.  In  1913,  there  were  5,000,000  women  engaged  in 
industrial  occupations,  and  in  1917,  5,500,000,  an 
increase  of  half  a  million. 


trades,  in  which  they  were  employed  prior  to  the  war. 
The  textile  trades,  for  instance,  have  been  denuded  of 
a  vast  amount  of  female  labour,  whilst  domestic  service, 
as  many  housewives  know  to  their  sorrow,  has  been 
abandoned  in  favour  of  munition  work  and  other  new 
industries  suffering  from  a  shortage  of  male  labour. 
There  is  thus  little  need  for  apprehension  on  the  subject 
of  female  labour  problems  after  the  war.  There  will 
be  plenty  of  work  for  the  women  now  engaged  in  un- 
accustomed pursuits,  and  matters  will  soon  readjust 
themselves.  The  textile  trades  will  reclaim  a  large 
percentage  of  their  employees,  whilst  the  married  ones, 
whose  husbands  are  now  out  in  the  field,  suppressing  the 
Hun,  will  return  to  their  homes  with  the  restoration  of 
peace.  •  Elektron. 


HOT  WATER  BY  ELECTRICITY* 


The  women  one  sees  to-day  engaged  in  unaccustomed 
jobs  have  l)een  largely  recruited  from  recognised  women's 


By  Newton  Harrison,  E.E. 

(Concluded  from  page  185.) 
Hot  Water. — -When  water  is  heated  to  boiling  point 
it  means  a  temperature  of  2120  F.,  or  ioo°  Cent.  It 
is  not  difficult  to  reach  this  point  slowly.  The  energy 
can  be  applied  at  a  low  rate  and  gradually  raise  the 
temperature.  Each  degree  is  the  indication  and  proof 
that  power  has  been  absorbed.  Temperature  in  the 
case  of  any  quantity  of  water,  large  or  small,  means 
the  absorption  of  a  certain  amoimt  of  energy.  In 
1  homes,  the  need  for  hot  water  quickly  is  not  so  much 
due  to  the  pressing  necessity  for  it,  as  the  habit  of  having 
it.  In  such  cases,  a  small  quantity  is  rapidly  raised 
to  boiling  point,  or  it  is  on  tap  for  bathing  or  the  wash- 
ing of  clothes.  If  only  a  quart  is  needed,  the  figures 
are  readily  obtainable,  but  the  conditions  of  practice 
must  be  considered.  Circuits  are  built  to  carry  from 
500  to  600  watts  without  any  change.  Such  devices 
are  called  lighting  circuit  apparatus.  While  things, 
heaters,  irons,  &c,  carrying  more  are  calMd  heating 
circuit  devices.  The  latter,  on  account  of  the  heavier 
current  they  carry,  are  specially  wired  for.  Conse- 
quently, devices  built  to  produce  heavy,  sudden  heat 
are  not  suited  to  the  ordinary  circuit.  For  this  reason, 
in  part  at  least,  devices  producing  a  gradual  heat  are 
more  acceptable  in  many  homes.  A  quart  of  water, 
heated  through  1620  F.  from  an  initial  temperature  of 
500,  a  quarter  of  a  gallon,  in  fact,  requires  a  quarter 
of  that  of  1  gallon.  If  1  gallon  weighs  8.345  lbs.,  a 
quart  weighs  8.345  4-4  =-2.086  *DS-  In  other  words 
every  degree  Fahrenheit  requires  2.086  British  heat' 
units.  On  this  basis,  to  bring  it  through  162°  calls  for 
the  absorption  of  2.086  x  162  =337.922,  or  338  units. 
The  question  now  is  that  of  the  time  in  which  the  water 
is  to  be  made  to  boil.  Some  want 'it  boiling  in  a  minute, 
some  in  five,  some  in  ten  or  fifteen.  According  to  this 
conclusion,  it  is  evident  that  the  heat  units  must  be  sent 
in  in  the  alloted  time.  They  may  all  have  to  be  im- 
parted in  a  minute,  five,  ten,  or  fifteen.  The  conclusion 
will  be  made  that  10  minutes  is  the  time.  Then  i-ioth 
of  the  heat  units  must  enter  the  water,  or  33.8  per 
minute.  A  heat  unit  being  778  ft.  lbs.,  there  will 
be  778  x  34  entering  per  minute,  or  26,452.  It  can  be 
readily  seen  that  if  the  rate  of  absorption  of  foot  pounds 
per  minute  were  33,000,  there  would  be  a  horse-power 
needed  for  10  minutes.    But  the  rate  required  is  only 

*  The  Central  Station,  NY. 
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26,452  or  less,  consequently,  its  reduction  to  watts  per 
second  will  give  the  rate."  The  absorption  is  that  of 
26,452  -60  =441  ft.  lbs.  a  second.  The  formula  giving 
foot  pounds  per  second  from  watts  or  the  reverse  is  as 
follows:  foot  pounds  per  second  -  .7373  x  watts.  In 
tins  case  the  foot  pounds  per  second -441,  therefore, 
441  .7373  x  watts.  According  to  this,  the  watts  = 
foot  pounds  per  second  4- -7373  =44!  +  7375  =597  watts. 
A  quart  of  water  may  be  brought  from  500  F.  to  the 
boiling  point,  2120  F.,  by  the  use  of  597  or  600  watts 
per  second.  If  a  gallon  is  to  be  brought  to  a  boil,  the 
amount  of  energy  is  four  times  as  great,  or  2,400  watts 
lor  the  allotted  time,  10  minutes.  According  to  pre- 
vailing rates,  about  7  cents  per  kilowatt  hour,  2.4  kilo- 
watts are  employed  for  i-6th  of  an  hour.  For  1  hour 
.2.4x7=16.8  cents.  For  10  minutes,  or  i-6th  of  an 
hour,  the  cost  is  16.8-6-2.8  cents,  about  3  cents  in 
total.    This  is  on  the  basis  of  no  loss  heat  by  radiation. 

Instantaneous  Heating.— To  get  boiling  water  in  an 
instant  is  a  problem  ofthe  same  character.  The  only 
difference  is  due  to  the  fact  that  the  power  is  concen- 
trated. It  costs  a  minimum  of  3  cents  per  gallon  to 
make  it  boil,  at  a  7-cent  rate.  If  the  rate  is  one-half, 
the  cost  per  gallon  is  1.5  cents.  It  is  necessary  to  design 
a  device  that  will  absorb  the  heat  at  once.  Even  in 
instantaneous  heating,  the  water  only  issues  at  the 
rate  of  about  a  quart  or  two  a  second.  It  depends 
upon  the  opening  of  the  faucet.  For  a  bath,  all  boiling- 
water  is  not  needed.  Only  a  quarter  is  required,  if 
that  much.  For  washing  clothes  it  is  different.  For 
instance,  if  a  gallon  is  to  be  heated  in  1  minute,  and  it 
takes  2.4  kilowatts  for  10  minutes,  it  will  take  10  times 
as  much  for  1  minute,  or  24  kilowatts.  Consequently, 
the  circuits  would  have  to  be  built  to  meet  this  condi- 
tion of  a  heavy  rush  of  current  for  a  very  short  time. 
If  the  amount  used  per  second  at  boiling  point  is  a 
■quart,  the  watts  required  will  be  600x10  minutes  x 
•60  sec.  =360,000  watts,  or  360  kilowatts,  for  the  instan- 
taneous heating  of  a  quart  of  water.  In  spite  of  the 
heavy  influx  of  power,  only  7-Joths  of  a  cent's  worth 
of  power  is  consumed.  At  the  rate  of  360  kw.  for  1 
second,  according  to  the  figures,  360  x  7  ==  $25.20  per 
hour.  As  only  a  quart  is  heated,  however,  in  1  second, 
the  $25,204-3,600=7  of  a  cent,  or  §0.007.  An  ap- 
paratus of  this  kind  would  produce  1  quart  of  water 
■every  second,  every  quart  costing  7-ioths  of  a  cent  to 
heat,  at  a  7-cent  per  kw.  rate.  •  If  it  ran  for  10  minutes, 
there  would  be  10  x  60  =600  quarts  issuing.  By  multi- 
plying 600  x  .0007  a  cost  of  $4.20  would  be  discovered. 
In  other  words,  each  quart  represents  a  cost  of  a  defi- 
nite value  in  watts  consumed.  Instantaneous  heating 
means  special  wiring,  but  it  is  not  more  expensive  than 
slow,  prolonged  methods.  Its  popularity  is  entirely 
a  question  of  the  cost  of  a  kilowatt  hour. 

Ur  London  EnGINEEB  VOLUNTEERS.-  Orders  for  the  week, 
l)V  Lt.-Col.  Clay,  V.D.,  Commanding.  Officer  for  the  Week : 
Platoon  Commander  Hughes-Mallei  1 .  Monday,  April  9: 
Headquarters  closed;    last  day  of  Easter -training  at  Esher. 

Parade  Wate  rloo,  opposite  Nc.  5  Platform,  !)  a.m.     Wednesday  : 

Institutional  Class,  6.15  :  Platoon  Drill.  Platoon  No.  2  ;  Thurs- 
day: Platoon  Drill,  Platoon  Nos.  •">  and  <>  :  Signalling  Class  ; 
Ambulance  Class.  Friday  :  Technical  for  Platoon  No.  10, 
Regency  street-.  Platoon  Drill,  Platoon  No.  !)  :  Recruits' 
Drill.  6.30.  Saturday :  N.C.O.s  Class,  2.30,  under  Captain 
Bentley  and  the  Instructor  of  Musketry.  Subjects:  Extended 
Order  Drill  and  Musketry.  Sunday:  Orders  will  be  posted 
at,  Headquarters.     Other  orders  as  usual. 


NEW    IDEAS  CONCERNING  IRON. 


Not  many  years  ago  it  w  is  the  general  belief  that  iron 
was  unable"  t'o  follow  rapid  magnetic  changes.  Experi- 
ments showing  am  appaienl  decrease  in  permeability  with 
increase  in  frequency  of  the  magnetic  cycle,  were  made  the 
basis  of  a  theory  that  iron  was  magnetically  sluggish.  Later 
and  more  accurate  experiments  proved,  however  (says*  R. 
Brown,  in  the  Franklin  Journal),  that  eddy  currents  Wetfe 
responsible  for  what  had  previously  -been  considered  a  pecu- 
liarity of  the  material.  Eddy  currents  in  an  iron  test  piece 
increase  with  the  square  of  "the  frequency,  so  that  even  fol- 
low frequencies  it  is  necessary  to  use  thin  laminations  in 
order  to  eliminate  deleterious"  effects.  Due  to  eddy  cup- 
rents  and  to  the  magnetic  properties  of  iron,  magnetisation 
in  high  frequency  fields  is  confined  to  a  thin  surface  layer 
qf  the  metal.  This  so-called  "  magnetic  skin  effect  "  re- 
duces the  magnetically  effective  cross  section  of  the  iron, 
•  ■ven  though"  the  laminations  be  very  thin.  The  apparent 
permeability-  of  magnetic  conductivity  of  the  iron  is  thus 
reduced,  but  careful  experiments  show  that  the  real  per- 
meability remains  unchanged  at  frequencies  up.  to  about  t 
million  "cycles  per  second."  This  fact  being  established,  the 
way  was"  opened  up  to  the  intelligent  use  of  iron  in  high 
frequency  work,  and  a1  gieat  deal  of  research  work  has 
been  done  during  the  past  few-  years  in  investigating  fully 
the  behaviour  of  iron  in  high  frequency  fields. 

The  permeability  of  all  metals  is  unity  for  the  magnetic 
cycles  imposed  upon  them  by  heat  and  light  waves.  Between 
frequencies  of  a  million  cycles  per  second  (for  which  the 
true  permeability  of  iron  is  about  the  same  as  at  zero  fre- 
quency) and  frequencies  of  10,000  million  cycles  per  second 
(for  which  the  true  peimeability  of  iron  approaches  unity), 
the  experimental  values  of  permeability  decrease  smoothly 
with  frequency.  What  happens  to  the  permeability  in  the 
range  of  frequencies  between  the  longest  heat  waves  and 
the  shortest  Hertzian  waves,  is  a  problem  yet  to  be  solved  by 
the  experimenter. 


STANDARDISING  FREQUENCIES. 

The  frequency  of  an  alternating  current'  is  as  much  a 
distinct  and  distinguishing  characteristic  as  its  voltage  and 
number  of  phases.  To  change  the  voltage  is  a  matter 
easy  enough,  using  static  transformers,  and  is,  in  fact,  a 
matter  of  every  dav  necessity,  so  that  mere  pressure  differ? 
ence  is  of  no  particular  importance  where  the  interconnec- 
tion of  two  or  more  supply  systems  is  concerned.  Diller- 
ence  in  the  number  of  phases  can  also  be  overcome  b\  aid 
of  static  transformers,  but  this  is  less  often  necessary  owing 
to  the  rapid  standardisation  of  three-phase  current  for  all 
transmission  and  distribution  purposes  (where  alternating 
current  is  used).  Frequency  conversion,  however,  involves 
passing  the  whole  amount  of  energy  to  be  "  converted  ' 
through  a  rotating  set.  Unfortunately  the  number  ot  fre- 
quencies now  in  use  is  very  considerable,  and  innumerable 
cases  could  be  cited  in  which  a  difference  in  frequency  has 
so  far  prevented  "  inter-conncotion  "  schemes  which  would 
have  been  put  into  force  long  since  but  for  this  difficulty. 

The  earliest  alternators  gave  current  at  116,  125  Of  133 
cycles  single  phase,  these  frequencies  being  chosen  in  pre- 
ference to  lower  ones  owing  to  the  cheaper  construction 
possible  in  high  frequency  apparatus.  The  60  cycle  Irc- 
quency  was  introduced  when  polyphase  working  came  into 
vogue  and  2^  cycles  current  was  introduced  later,  on 
account  of  the*  advantages  which  it  offered  in  series  motors, 
synchronous  converters,  and  in  tire  way  of  tow  charging 
current  for  high  voltage  transmission  lines.  I<or  various 
reasons  says '  an  American  contemporary,  frequencies  ot 
66  6  62.5J  50,  40,  38  and  30  cvcles  have  been  introduced 
in  America,,  whilst  '  in  Europe  there  are  also  numerous 
instances  of  generation  at  100,  83,  42,  33  and  even  15  eye  es, 
the  latter  frequency  being  useful  in  railway  practice 

Since  coupling  'systems  in  which  supply  is  at_  different 
frequencies,    necessitates   the   use  of  costly  and  inefficient 
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machines,  the  desirability  of  standardising  frequencies  is 
apparent.  Such  standardisation  would  do  a  very  great  deal 
it)  cheapen  electricity  supply,  to  save  fuel,  and  to  hasten 
the  day  when  electricity  will  be  used  universally.  It  is  not 
vet  settled  definitely  what  the  standard  frequency  should 
be.  In  Western  America  preference  is  given  to  60-cvcle 
current,  but  in  the  Eastern  States  25-cycle  supply  is  pre- 
ferred. The  latter  (or  15-cycle  current)  is  necessary  for 
single-phase  traction  service,  but  otherwise  there  is  no 
case  for  its  retention  other  than  the  fact  that  25-cycle 
systems  are  already  installed  very  extensively.  Probably 
(10-cycle  current  will  ultimately  prevail  in  America.  In 
this  country  50-cycle  current  is  the  favourite.  Complete 
standardisation  cannot  be  attained  for  many  years  to  come. 
All  that  can  be  done  is  to  decide  upon  a  standard  as  soon 
as  may  be,  and  then  use  only  this  frequency  in  new  genera- 
ting and  consuming  equipment — replacing  all  apparatus  of 
other  frequencies  as  and  when  opportunity  arises. 


THE  ROCHDALE  CORPORATION  GENERATING 
SYSTEM. 


To  cope  with  a  rapidly 'increased  demand  in  their  area, 
the  Rochdale  Corporation  have  recently  completed  important 
extensions  to  their  existing  power-house,  bringing  the  total 
kilowatts  of  turbo-generating  plant  to  9,000.  Prior  to  these 
extensions  there  existed  three  1,000  kw.  "  Witton  "  turbo- 
generators driven  by  Howden  turbines,  the  power  being 
generated  at  5,800-6,600  volts  three  phase,  the  generating 
sets  running1  at  3,000  revs,  per  minute.  The  new  additions 
take  the  form  of  tw  o  3,000  kw.  "  Witton  "  turbo-alternators 
coupled  to  Howden  turbines,  the  sets  running  at  the  high 
speed  of  3.000  revs,  per  minute.  The  Howden  turbines  are 
of  the  pure  impulse  type,  designed  to  give  their  output  of 
3,000  k.w.  at  a  high  efficiency  w  ith  a  liberal  margin  of  over- 
load. The  casing  and  diaphragms  are  divided  on  the  hori- 
zontal centre  line,  the  first  three  stages  being  arranged  for 
partial  admission  and  the  later  stages  for  all-round  admis- 
sion. The  discs  are  constructed  of  special  Simon sJMartin 
steel  forgings  accurately  balanced.  The  rim  of  each  disc 
i*  provided  with  am  inverted  "  T  "-shaped  slot  to  receive  the 
blades  and  spacers,  the  gateway  at  which  these  are  intro- 
duced being  subsequently  closed  up  by  a  patent  process. 
The*  running  clearances  of  the  plates  in  both  the  axial  and 
rad;al  directions  are  approximated  §  in. 

As  will  be  observed  from  the  illustrations,  continuous  bed- 
plates are  provided  to  take  the  turbines  and  alternators.  The 


Fig.  1. — A  View  of  the  two  3,000  kw.  Turbo-Generators 
in   the  P^wer-house  of  the  RochdaJe  Corporation. 


oil-tank  is  situated  in  the  middle  section  of  the  bedplate, 
and  is  equipped  with  a  cooling  arrangement  which  maintains 
the  oil  in  circulation  and  also  the  bearings  at  a  verv  moderate 
temperature.  A  powerful  governor  is  provided  and  is  driven 
by  worm  gear  from  the  turbine  shaft.  By  means  of  an 
oil  relay  acting  on  the  throttle  valve,  the  governor  controls; 
the  speed  within  very  close  limits,  approximately  1  per  cent, 
variation  from  full-load  to  no-load.    The  "Witton  "  alter- 


Fig.  2. — General   View  of   the  Power-Housi,.  show- 
ing two  of  the  three  1,000  kw.  turbo-alternators,, 
two  3,000  kw.  turbo-alternators,  and  the  two  500- 
kw.  "  Witton  "  motor  generators. 


Fig.  3. — A  View  of  the  three  300  kw.  Motor-Generators 
in  the  Rochdale  Corporation  sub-station  supplying 
power  to  Messrs.  Robinson's  Works. 


lators  are  of  the  General  Electric  Co.'s  latest  construction, 
having  solid  steel  rotors  with  machined  slots  into  which  the 
exciting  conductors  are  laid,  the  mouths  of  tin  slots  being 
subsequently  closed  by  metallic  wedges. 

In  the  turbo-generators,  as  is  usual  in  "  Witton  ' 
machines,  great  care  has  been  taken  of  the  \ v.ntilating 
arrangements,  separate  cooling  draughts  of  air  being  drawn 
in  through  wet  air-ifi  Iters  by  fans  carried  on  the  rotor  shaft 
for  cooling  the  rotor  and  the  stator  respectively.  The  wind- 
ings are  strongly  braced,  giving  adequate  protection  against 
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short -circuits.  These  machines  are  interesting  samples  of 
literal  ratings,  as  proved  by  the  fact  that  both  generators 
are  frequently  run  by  the  Corporation  with  a  load  of  4,000 
kw.  for  12  hours  on  end,  without  showing  any  sign  of 
overheating  either  in  the  stator  or  In  the  rotor. 

The  station  also  includes  two  500  kw.  motor  generators 
for  supplying  the  local  continuous  current  requirements,  the 
town  mains  being  supplied  at  a  pressure  of  240-0-240  volts  on 
the  three-wire  system,  although  the  machines  can  be  utilised 
to  supplv  power  to  the  tramway  at  a  pressure  of  500  to  550 
volts  through  a  change-over  switch.  These  motor  generator 
sets  are  depicfed  in  Fig.  2,  and  run  at  a  speed  of  500  revs, 
per, minute,  the  motors  being  of  the  synchronous  type. 


Fig.  4,  A  VIEW  OF  THE  "  WlTTON  "  CONTINUOUS  CURRENT 

Switchboard,  controlling  the  supply  to  Messrs. 
Robinson's  Works. 

The  Rochdale.  Corporation  have  a  numbe,-  of  outlying 
sub-stations  for  supplying  various  works,  and  a  typical 
example  of  theseas  that  which  furnishes  the  power  supply 
for  Messrs.  Robinson's,  the  well  known  wood-working 
machine  manufacturers.  This  sub-station  contains  three 
"  Witton  "  synchronous  motor  generators,  running  at  a 
speed  of  750  r. p.m.' These  motor  generators  are  to  be  seen  in 
Fig.  3,  while  a  view  of  the  controlling  switchboard  distribut- 
ing die  continuous  current  supply  to  the  works  is  shown 

in  Fig.  4-  „  . 

The  electrical  generating  plant  for  this  installation,  was 
supplied  by  the  General  Electric  Co.,  Ltd.,  of  Witton, 
Birmingham,  Messrs.  James  Howden  and  Co.,  Ltd.,  195, 
Scotland  Street,  Glasgow,  being  the  main  contractors  and 
manufacturers  of  the  steam  turbines. 

We  are  indebted  to  Mr.  F.  H.  Rudd,  A.M.I.E.E.;  the 
Acting  Borough  Electrical  Engineer,  for  permission  to  take 
the  photographs  and  to  publish  this  description. 


Darwen.  The  Corporation  have  recommended  a  war 

bonus  of  £25  per  annum  for  the  tramways  manager,  Mr. 
Hosken. 

Blackburn.— Lieut.  E.  Douglas  Coe,  of  the  R.G.A.,  has 
been  wounded  in  action.  Lieut.  Coe,  who  has  acted  as 
Captain  since  he  went  to  the  Front,  has  been  in  the  Army 
for  two  and  a  half  years,  and  prior  to  that  he  was  engaged 
in  the  Corporation  Electricity  Department.  ^ 


Reviews  of  Books*  &C 

[Books  noticed  in  this  column  will  be  sent  from  Electricity- 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

The  Empire  Municipal  Directory  and  Year  Book,  1917. 
224  pp.     Diarv.    (Sanitary  Publishing  Co.,  Ltd.    5s.  net.* 
5s.  6d.  post  free.)— That  this  year  book  appears  later  than 
usual  is  due  entirelv  to  delays  in  mails  sent  to  and  from 
all  parts  of  the  Empire  in  collecting  information   and  to 
the  verv  serious  difficulties  in  printing,  binding,  and  so  on, 
thanks 'to  the  war.    The  present  edition  is  the  35th  to  ap- 
pear and  certainlv  represents  a  marked  advance  on  pre- 
vious editions,  despite  the  difficulties  under  which  it  has 
been  produced.    In  Section  I.,  which  is  the  section  making 
this   work   indispensable   to  all   engaged   or  interested  in 
municipal  work  and  activities— there  are  particulars,  relat- 
ing to  the  population  and  undertakings  of  some  5,300  local 
authorities    in    this    country    and    in    all   our  Overseas 
Dominions.     In  addition  there  are  given  the  names  of  all 
the  chief  officials  of  these  authorities.     Amongst  the  new 
features  in  this  edition  are  11  additional  pages  relating  to 
local  authorities  and  the  telephone  numbers  of  the  Coun- 
cils.    The  technical  sections  on  Roads  and  Road-making, 
Engineering  and   Building  Construction,   Lighting,  Heat- 
ing and   Ventilation,    Municipalities   and    Motors,    \\  ater 
Surph  and  Sewerage,  Health  Officials  and  Sanitation,  and 
Fire  Prevention  have  been  revised  and  carefully  brought  up 
to  date.     A  new  chapter  on  the  Destruction  of  Vermin  is 
particularly  welcome  in  view  of  the  rat  peril  in  many  dis- 
tricts     The  classified  lists  of  books  on  various  subjects 
form'  a  verv  useful  feature!     Some  interesting  notes  on 
electric    vehicles   are    included    under    Municipalities  and 
Motors     The  Diarv  is  arranged  on  the  basis  of  a  week  to 
an  opening,  and  contains  m.anv  useful  reminders.    The  pub- 
lishers are  to  be  congratulated  in  not  onlv  maintaining,  but 
actually  raising  the  high  standard  of  excellence  which  they 
have  set  in  previous  years.    The  book  is  of  real  practical 
value  throughout.  • 

Report  from  the  Committee  Appointed  by  the  Post- 
master-General to  Consider  the  Question  of  Rich- 
Speed  Teiegraphv.  (Published  bv  H.M.  Stationery  Office, 
,(1  }— Machine  teiegraphv  has  alwavs  had  a  strong  fascina- 
tion for  telegraph  administration.  The  prospect  of  being 
rb'.e  to  transmit  telegrams  without  the  aid  of  skilled  laboui 
was  verv  alluring,  and  inventors  have  been  busy  for  man\ 
vears  tr'vkig  to  produce  more  andmiore  perfect  instruments- 
Many  of  the  instruments  have  been  tried  and  reject ( d  by 
the  Post  Office  during  the  past  thirty  years,  and  three  years 
ago  the  Committee  was  apiwinted  to  inquire  into  the  system 
of  high-speed  telegraphy,  but  the  war  interfered  with  their 
labours.  A  sUb-committee  elected  a  corps  of  highly-ex- 
perienced and  capable  operators  for  the  actual  manipulative 
work  of  the  tests  of  the  various  systems,  but  the  outbreak 
of  war  cut  short  these  tests  after  the  first  of  the  series  had 
been  completed.  Cop'''-  of  th('  instructions  and  schedules 
are  -iven  in  Appendices,  and  provision  is  made  for  results 
being  shown  in  considerable  detail.  A  few  remarks  are 
Civen  on  some  of  the  more  modern  inventions,  such  as  the 
Creed  Cell,  Murrav,  Baudot,  Siemens,  and  Western  Electric 
svstems,  and  the  roport  concludes  with  a  summary  of  the 
eleven  conclusions  at  which  the  Committor  has  arrived,  c.t 
which  Ihe  following  are  the  more  important -.—Systems  on 
the  multiplier  principle  are  definitely  superior  to  the  auto 
matic  high-si-.eed  svstems  for  ordinary  work  on  mam 
circuits;  symptomatic  Wheatstone  should  be  discontinued; 
the  five  unit  alphabet  as  a  code  for  printing  telegraphy  is 
better  than  the  Morse  code  for  ordinary  traffic;  and  the 
introduction  of  multiplex  methods  for  news  work  will  call 
for  serious  consideration  in  the  near  future.  Wlflh  i he- 
conclusions  everv  telegraphist  will  agree.  The  great  dis- 
advantage of  automatic  machine  telegraphs  is  the  serious 
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•delay  to  repetitions,  due  to  wire  interruptions  and  other 
causes,  but  with  hand-worked  apparatus  such  delay  is 
infinitesimal.  Another  conclusion  of  the  Committee  with 
which  most  telegraphists  who  work  the  Baudot _  will  agree 
is  thait  the  application  of  type  keyboard  signalling  instru- 
ments to  the  Baudot  circuits  is  desirable.  With  such  an 
instrument  the  Baudot  system  can  dispose  of  a  large  amount 
•  >f  work  dailv. 

In  Appendix  A  is  given  a  schedule  of  eleven  instruments 
which  the  Committee  do  not  think  it  necessary  to  consider 
exhaustively;  Appendix  D  gives  the  results  of  two  weeks 
trials  at  Wheatstone  and  the  output  of  the  Gell  perforator; 
arid,  Appendix  E  gives  an  alphabetical  summary  of  various 
systems  of  printing  telegraphy  and  appurtenances  thereto. 
The  Report  being  published  at  a  nominal  price  telegraphists 
and  all  interested  in  telegraphy  should  possess  a  copy.  _  _ 

The  British  Dominion  Year  Book  for  1917,  which  is 
published  by  that  well-known  Insurance  Company  from 
their  office  a't  Royal  Exchange  Avenue,  London,  E.C.,  is,  as 
usual,  replete  with  interesting  maps,  articles,  and  general 
information  with  regard  to  the  war  and  the  European 
history  of  the  -nations  taking  part  in  lit.  Regimental 
•colours,  International  Law,  devices  of  the  war,  all  claim 
chapters  and  illustrations,  and  the  book  is,  m  fact,  a  volume 
which  holds  the  reader  from  start  to  finish. 

Lockwood's  Builders'  Price  Book,  1917.  (Loekwood, 
4S.  net.)— We  congratulate  the  publishers  on  the  careful  way 
in  which  this  most  useful. book  is  kept  up  to  standard  in 
the  difficult  times  through  which  the  trades  it  represents  are 
now  passing.  Mr.  A.  P.  Haslam,  M.I.E.E.,  who  is  respon- 
sible for  the  electrical  section,  writes  in  a  clear  and  practical 
way,  which  is  sure  to  be  appreciated  by  architects  and 
builders,  and  has  priced  out  the  various  costs  in  a  clear  and 
concise  manner.  At  the  same  time  they  are  as  up-to-date 
as  can  be  expected  in  war  time.  The  whole  book  is  splendid 
value  for  money.  \  


Various  Items. 


Obituary.  We  much  regret  to  announce  the  death  on 

the  23rd  ult.  of  Mr.  John  S.  Raworth,  who  was  one  of  the 
pioneers  of  the  electrical  industry,  and  as  such  had  endeared 
himself  to  a  wide  circle  of  friends.    He  was  71  years  of  age. 

Meeting.— The  Annual  General  Meeting  of  the  Electrical 
Trades  Benevolent  Institution  will  be  held  at  the  Institution 
of  Civil  Engineers,  Great  George  Street,  Westminster,  S.W., 
on  'Monday,  April  16th,  at  2.30  p.m.  Mr.  A.  Campbell 
>wiaton  will  take  the  chair. 

'Greenock.  At  a  recent  meeting  of  Greenock  Electrical 

-Society  Mr.  Thorpe  read  a  paper  on  "Notes  on  High 
Speed  Engines."  He  described  the  construction  and 
action  of  the  modern  high-speed  reciprocating  engines  in 
operation  in  electric-power  stations,  and  detailed  several 
experiences  in  their  maintenance,  and  special  mention 
was  made  of  the  system  of  forced  lubrication  employed  in 
Belless  and  Morcom  engines,  and  packing  used,  and  the 
sensitiveness  of  the  governors  fitted  to  these  engines. 
Condensing  plant,  separators,  and  other  uxihanes  in 
connection  with  reciprocating  engines  were  treated,  and 
'the  whole  subject  was  fully  illustrated  by  lantern  views, 
showing  sketches  of  parts  and  photographs  of  typical 
plants  of  this  description.  ,  - 

Plastic  Solder. — One  of  the  drawbacks  incidental  to  the 
use  of  ordinary  solder  under  certain  circumstances  is  its 
fluidity  at  the  usual  soldering  temperatures  and  the 
rapidity  with  which  it  solidifies  when  these  temperatures 
fall  by  a  few  degrees.  We  have  recently  been  testing  a 
plastic  solder,  devised  by  Mr.  A.  P.  Bevan,  Willestrew 
House,  Tavistock,  Devon.  Unlike  the  usual  tin-lead 
mixture  this  plastic  solder  remains  workable,  and  of  a 
putty-like  consistency,  throughout  a  considerable  range 
of  temperature  variation,  and  does  not  liquefy  until  a  dull 
red  heat  is  attained.  It  can  thus  be  smeared  and  worked 
up  to  the  requisite  amount  over  quite  a  large  opening 


where  the  ordinary  solder  vrbvid.  simply  flow  away  and 
refuse  to  unite.  Bevan's  Plastic  Solder  should  have  a 
wide  field  of  application  in  industry,  and  especially  for 
electrical  purposes  where  soldering  plays  such  an  im- 
portant part. 

Accrington. — An  interesting  football  match  took  place 
on  March  24th,  at  Moorhead,  between  the  outside  staff 
and  the  gas  plant  staff  of  the  Corporation  Electricity 
Works.  A  well-contested  game  resulted  in  a  win  for  the 
outside  staff  by  four  goals  to  one.  Following  the  match  a 
social  evening  was  spent  at  the  Station  Hotel,  about  30 
attending.  Mr.  Clegg,  the  Borough  Electrical  Engineer, 
presided,  and  made  a  few  well-chosen  remarks,  saying  he 
was  glad  to  be  amongst  his  men,  as  he  thought  social 
gatherings  made  for  a  better  understanding  between  the 
workers.  He  was  very  optimistic  as  to  the  future  and 
said  he  felt  certain  that  with  the  installation  of  the  new 
turbines  that  the  tide  had  turned,  and  he  was  sure  that 
next  year  would  see  the  concern  making  some  profit  instead 
of  a  loss  as  in  previous  years. 

Charging  Facilities  for  Electric  Vehicles— It  goes  without 
saying  that  the  more  battery  charging  stations  there  are 
available,  the  more  freely  and  effectively  can  electric 
vehicles  be  employed.  The  latter  have  attained  a  degree  of 
technical  perfection  which  is  even  now  realised  imperfectly 
by  many  electrical  engineers  in  this  country.  There  is 
an  immense  future  before  the  electric  vehicle  and  the  latter 
is  already  well  over  the  threshold.  In  America  about 
100  eLectrics  are  used  to  every  one  employed  here,  but  the 
ratio  will  soon  be  less  forcibly  against  us.  The  Electnc 
Vehicle  Committee  of  Great  Britain  has  done  (and  will 
continue  to  do)  sterling  service,  and  one  of  the  latest  ot 
its  achievements  is  the  compilation  of  a  list  of  charging 
stations  for  the  whole  country.  This  list  will  be  published 
in  the  forthcoming  2nd  edition  of  the  "  Commercial  Motor 
Users  Assoc.  (C.MU.A.)  Handbook,"  and  will  also  be 
issued  as  a  Supplement  to  the  June  issue  of  "  The  Electric 
Vehicle."  Particulars  are  given  concerning  terms  on 
which  current  is  supplied,  the  limiting  current,  available 
pressure,  hours  of  service,  and  so  forth.  It  appears  that 
charging  facilities  are  now  available  in  about  180  places, 
and,  which  is  most  important,  that  the  distribution  oi 
these  places  is  such  that  it  is  already  possible  to  make 
extensive  tours  about  country  without  being  "  bushed 
away  from  a  charging  station.  It  is  to  be  hoped  that 
within  the  next  few  years  this  will  be  possible  all  over  the 
country.  The  great  field  for  electrics  at  present  is  un- 
doubtedly in  and  about  towns,  but  we  are  confident  that 
the  wider  field  of  inter-urban  work  will  be  developed 
directly  unrestricted  charging  facilities  become  generally 
available.  The  first  step  in  this  direction  lies  with  central 
station  engineers.  The  longer  they  are  in  providing  the 
Very  modest  plant  and  facilities  required,  the  longer  will 
they  be  debarred  from  the  very  handsome  revenue  obtain- 
able from  battery  charging.  In  congratulating  all  con- 
cerned in  the  above-mentioned  list  of  stations  may  we 
suggest  that  its  value  would  be  greatly  increased  by  small 
maps  showing  (a)  the  distribution  of  stations  all  over  the 
country,  and  (b)  the  location  of  charging  stations  in  and 
near  large  cities,  the  local  maps  being  to  a  suitably  larger 
scale.  >   


ANSWERS  TO  CORRESPONDENTS. 

W  Chapman.— The  use  of  an  Exploring  Coil  for  Fault 
Localisation  is  fully  dealt  with  in  Raphael's  "  Localisation 
of  Faults  in  Electric  Light  and  Power  Mains  "  (price  9s.  net). 
The  triangular  shape  of  search  coil  is  the  one  most  used, 
and  is  very  convenient  to  handle.  The  size  of  the  coil 
and  the  number  of  turns  on  it  depends  on  the  system  of 
the  network  and  on  the  maximum  current  that  shall  be 
allowed  to  pass  through  the  faulty  cable.  An  average 
size  is,  perhaps,  an  equilateral  triangle  of,  say,  3  ft-  side, 
with  a  couple  of  hundred  turns  of  No.  26  or  30  s.w.g. 
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REFLECTORS  AND  REFLECTING  SURFACES.* 


Proper  reflecting  equipment  is,  of  course,  essential  to 
the  securing  of  good  illumination.  There  are  several 
classes  of  reflectors,  and  each  class  has  more  or  less 
distinctive  distribution  characteristics,  so  that  some 
knowledge  of  their  reflecting  properties  is  necessary  to 
use  these  different  reflectors  to  the  best  advantage. 

Reflectors,  from  the  standpoint  of  their  illuminating 
characteristics,  may  be  divided  into  three  classes — 
opaque,  crystal  prismatic  glass,  and  translucent  glass. 

Opaque  reflectors  depend  for  their  action  upon  the 
characteristics  of  the  reflecting  surface.  The  com- 
position of  the  exterior  shell  is  in  most  cases  immaterial, 
as  far  as  efficiency  is  concerned,  but  is  important  as 
affecting  the  durability  of  the  reflector.  The  reflecting 
surface  may  be  such  as  to  give  any  one  of  the  three 
types  of  reflection  illustrated  in  Fig.  I — regular  re- 
flection, diffuse  reflection,  or  spread  reflection.  Surfaces 
such  as  polished  silver  or  mirrored  glass  which  reflect 


Regular  Reflection. 

light  in  thejnanner  of  a  mirror,  Sketch  A,  Fig.  I,  allow 
very  accurate  control  of  the  light  rays.  That  is,  the 
light  emitted  in  all  directions  from  the  filament  may 
be  redirected  to  give,  within  limits,  any  distribution 
desired.  Such  surfaces,  however,  unless  corrugated, 
produce  objectionable  striations. 

Of  the  light  reflected  by  opaque  reflectors  in  which 
the  reflecting  surface  consists  of  a  layer  of  porcelain 
or  paint  enamel,  only  about  io  per  cent,  is  reflected 
regularly  as  shown  in  Sketch  A,  Fig.  i.  Hence  the 
shape  of  the  reflector  has  little  effect  upon  the  dis- 
tribution of  the  light. 

*  The  Central  Station,  New  York. 


Aluminised-steel  surfaces  reflect  light  according  to 
the  law  of  spread  reflection,  illustrated  in  Sketch  C, 
Fig.  i.  It  is  apparent  that  this  surface  allows  con- 
siderable control  of  the  light  with  freedom  from  stria- 
tions. 

Clear  prismatic-glass  reflectors  operate  on  the  principle 
of  total  reflection  by  prisms.  In  general,  the  result 
is  similar  to  that  obtained  from  a  polished-metal  reflector, 
with  the  advantage,  however,  of  freedom  from  striations: 
Prismatic  reflectors,  therefore,  permit  very  accurate 
control  of  the  light.  They  are  designed  to  allow  some 
of  the  light  to  be  transmitted  through  the  prisms 
to  the  upper  hemisphere.  Satin-  and  velvet-finished 
prismatic  reflectors  reflect  light  somewhat  more  diffusely 
than  clear-finish  reflectors. 


Diffuse  Reflection. 

Opal  glassware  acts  in  much  the  same  manner  as  a 
porcelain-enamelled  reflector  except  that  whereas  in  the 
latter  the  light  which  passes  through  the  reflecting 
surface  is  absorbed  by  the  exterior  shell,  in  the  former 
it  is  transmitted.  Opal  reflectors  are  ordinarily  classed 
as  lighf,  medium,  and  heavy  density.  Light  and 
medium  density  opal  absorb  less  light  than  heavy- 
density  opal,  and  such  glassware  has  been  extensively 
used  in  the  past.  However,  the  heavy-density  glass 
returns  a'greater  percentage  of  the  light  from  the  lamp, 
and  the  outer  surface  of  the  reflector  is  less  glaringly 


Spread  Reflection. 

illuminated.  Hence  the  modern  trend  is  toward  the 
use  of  heavy-density  glass.  Since  the  light  is  diffusely 
reflected  by  opal  glass,  the  distribution  cannot  be 
accurately  controlled  and  all  opal  reflectors  show  the 
same  general  light  distribution  in  the  lower  hemi- 
sphere. Fortunately,  in  view  of  the  other  advantages 
possessed  by  the  reflectors  of  the  opal-glass  type,  the 
characteristic  light  distribution  is  excellently  adapted 
to  the  majority  of  lighting  requirements. 

Summarising  the  reflecting  properties  discussed 
above,  it  is  seen  that  prismatic  reflectors,  polished- 
metal'  reflectors,  and  mirrored-glass  reflectors  allow 
very  accurate  control  of  the  light ;  porcelain-enamelled 
reflectors,  paint-enamelled  reflectors,  and  opal  glassware 
allow  little  control  of  the  light,  but  often  have  very 
desirable  distribution  characteristics ;  aluminised- 
steel  reflectors,  and  satin-  and  velvet-finish  prismatic 
reflectors  allow  good  control  of  the  light. . 


Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author  s  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of_direct .value  to 
those  interested  in  using  coal  with  economy  and  efficiency.  Royal 
Bvo  illustrated,  Is.  Id.  net.  post  free  from  Electricity  Office. 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES. 


By  R.  W.  Weightman,  Member. 


(Continued  from' page  194-) 

Australia. — Both  wood  and  iron  poles  are  used,  the 
selection  depending  generally  upon  whether  <*T  not 
dangers  from  white  ants  or  bush  fires  have  to  be  met. 
Several  types  of  iron  poles  are  employed,  the  principal 
being  the  Siemens  taper  pole  with  cast-iron  base  and 
screw-ring  joint.  For  light  lines  the  Oppenlieimer  iron 
pole,  iron  tubing,  and  old  railway  rails  are  also  used. 
The  Oppenlieimer  pole  has  a  cast-iron  base  shaped  like 
a  dart  with  moderately  sharp  cutting  edges  which  permit 
of  its  being  driven  into  the  ground.  In  the  upper  part 
a  socket  is  formed  into  which  the  wroug'ht-iron  tube  is 
fixed  by  means  of  iron  wedges. 

All  the  wood  poles  used  are  obtained  from  trees  indi- 
genous to  the  country.  There  is  a  great  variety  of  these, 
and  they  are  practically  all  of  the  hard  wood  class.  They 
have  not  the  straight,  clean  appearance  of  the  red  pine 
pole  used  in  England,  but  they  are  required  to  be  straight 
and  round,  and  as  free  as  possible  from  irregularities  and 
inequalities.  Up  to  the  present  no  treatment  for  the  pre- 
vention of  decay  has  been  applied,  but  the  question  of 
introducing  creosoting  plant  for  this  purpose  at  the 
larger  centres  is  under  consideration.  In  districts 
infested  with  white'  ants  all  poles  are  protected  from 
their  attacks  by  the  application  of  a  solution  of  arsenic 
(1  lb.)  and  caustic  soda  (2  lb.)  dissolved  in  1  gallon  of 
water.  The  pole  is  well  coated  with  this  mixture  by 
means  of  a  long-handled  tar  brush  for  a  distance  of 
18  in.  above  and  18  in.  below  the  ground  level.  The 
solution  is  given  a  few  hours  in  which  to  soak  into  the 
timber,  when  it  is  given  a  coating  of  coal-tar  composi- 
tion consisting  of  gas  tar  (7  parts),  Stockholm  tar  (3 
parts),  and  fresh-slaked  lime  (3  parts).  The  ground  for 
a  distance  of  1  ft.  around  the  pole  is  well  sprinkled  with 
the  exterminator,  and  this  is  covered  with  9  in.  of  un- 
poisoned  earth.  Another  method  is  to  bore  one  or  more 
holes  with  a  f-in.  augur  in  a  downward  direction  to  the 
centre  of  the  pole,  and  to  fill  the  holes  with  the  exter- 
minator, the  holes  afterwards  being  plugged  with  hard 
wood  plugs,  which  are  gently  driven  in  and  then  cut  off 
flush  with  the  pole. 

Poles  vary  from  20  to  75  ft.  in  length,  and  from 
5  in.  diameter  at  the  small  end  and  8  in.  at  the  butt,  to 
12  in.  at  the  small  end  and  20  in.  at  the  butt.  The 
minimum  height  from  the  ground  of  the  lowest  wires 
along  the  road  is  12  ft.,  and  at  the  road  crossings  18  ft. 
Road  routes  are  generally  followed,  but  it  is  found  to 
be  more  economical  to  erect  the  poles  within  the  railway 
reserve  when  this  is  practicable.  All  wood  poles  are 
provided  with  lightning  conductors  of  No.  8  galvanised 
iron  wire  fixed  with  staples  2  ft.  apart.  The  top  of 
each  pole  is  cut  to  an  apex  which  is  placed  at  right 
angles  to  the  line.  It  is  coated  with  coal-tar  composi- 
tion, and  fitted  with  a  galvanised  iron  roof  of  sufficient 
size  to  project  2  in.  beyond  the  pole  on  all  sides. 

Where  poles  are  stayed,  anchor  logs  not  less  than 
9  in.  diameter  and  4  ft.  in  length,  with  4-in.  square 
washers,  are  used.  The  stay  wire  is  attached  to  the  eye 
of  the  rod,  through  a  thimble,  and  is  secured  on  itself 
by  means  of  a  stay  clamp.  Stay  tighteners  are  not 
g<  nerally  provided.  Where  the  stay  wire  is  attached  to 
the  pole  a  h-iri.  check  bar  is  passed  through  the  pole  to 
prevent  the"  stay  wire  slipping  down,  and  the  end  of  the 

stay  wire  is  clamped  as  at  the  stay  rod.  . 

*  Paper  read  before  the  Inst,  E.E. 


Xetv  Zealand, — New  Zealand  has  a  greater  variety  of 
types  of  poles  than  most  countries.  -Poles  of  wood, 
tubular  iron,  reinforced  concrete,  and  discarded  railway 
rails  are  in  use.  The  wood  poles  are  mainly  got  from 
indigenous  trees,  the  totara  and  silver  pine  being  found 
to  be  the  most  suitable.  They  stand  well  in  the  ground, 
but  timber  generally  is  scarce,  and  the  supply  of  trees 
suitable  for  poles  is  limited.  A  good  many  poles  of 
ironbark  wood  have  been  obtained  from  Australia. 
Other  kinds  of  Australian  woods  have  been  tried,  in- 
cluding stringy  bark  and  jarrah,  but  they  do  not  stand 
so  well.  The  poles  are  generally  sawn  square,  although 
both  silver  pine  and  ironbark  poles,  when  obtainable  in 
lengths  within  25  ft.,  are  used  in  the  natural  round 
state.  The  poles  are  not  treated  in  any  way 
Charring  the  butts  has  been  tried,  but  it  had  no 
good  effect  and  was  even  found  to  be  harmful.  There 
are  no  white  ants  in  New  Zealand,  and  poles  are  but 
rarely  damaged  by  fires.  The  standard  lengths  of  wood 
poles  in  use  are  18,  20,  25,  30,  35,  40  and  45  ft.,  and 
they  are  of  varying  strengths  to  meet  the  loads  they 
have  to  carry.    The  poles  are  not  earth-wired. 

Tubular  iron  and  steel  poles  have  come  more  into  use 
within  the  past  few  years.  They  are  of  both  solid- 
drawn  and  lap-welded  types,  although  not  of  the 
standard  taper  pattern  so  much  employed  in  South 
Africa  and  other  countries.  They  are  used  in  the 
larger  towns  for  telephone  exchange  distribution  pur- 


Fig.  3. — Combination  Bracket  with  Shoulder  Bolts 

for  Tubular  Iron  Pole. 
poses,  also  in  the  lighter  sizes  on  some  light  country 
lines  where  it  is  advantageous  to  use  them  owing  to  the 
ease  with  which  they  can  be  transported  and  handled 
over  rough  country. 

The  reinforced-eonCrete  pole  used  is  of  solid  construc- 
tion, the  cross-section  being  rectangular.  When  erected 
the  longest  side  of  the  pole  is  placed  at  right  angles  to  the 
line.  The  poles  are  made  of  different  strengths  to  carry 
specified  working  loads,  and  over  this  load  a  factor  of 
safety  of  2'5  is  allowed.  The  dimensions  and  strengths 
of  two  typical  25-ft.  poles  are  :  — 

(1)  7  in.  x  4  in.  at  the  butt,  tapering  to  3|  in.  x  3  in. 

at  the  top.  Weight  490  lb.  Working  load  150  lb. 

(2)  7  in  x  5i  in.  at  the  butt,  tapering  to  5  in.  x  3h  in. 

at  the  top.  Weight  490  lb.  Working  load  150  lb. 
Hollow  concrete  poles  are  not  employed. 

Poles  of  52  lb.  "and  70  lb.  discarded  railway  rails  are 
largely  used,  and  are  said  to  make  splendid  lines.  Where 
extra  strength  is  required,  as  at  angles,  two  rails  with 
their  flanges  bolted  together  are  often  used,  and  where 
a  line  is  required  to  be  specially  strong,  every  fifth  pole 
is  doubled  in  this  way.  Poles  of  this  type  have  been 
used  for  a  great  many  years,  and  are  so  favoured  that 
they  would  be  in  general  use  but  for  the  fact  that  they 
are  not  available  in  the  quantities  required.  Special 
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castings  are  made  to  attach  the  arms  to  these  poles. 
The  poll'  lines  generally  follow  the  public  roads,  and  the 
right  of  way  for  the  erection  of  lines  is  subject  to  the 
sanction  of  the  local  authorities  controlling  the  roads., 
v  Pole  Fittings. 

Crown  Colonies  and  South  Africa. — There  are  many 
types  of  iron  brackets  and  arms  available  for  use  with 
iron  poles,  and  South  Africa  may  take  some  credit  for 
having  helped  to  evolve  a  number  of  useful  improve- 
ments to  these  fittings. 

The  bracket  shown  in  Fig.  1  is  of  malleable  cast  iron. 
It  is  typical  of  many  other  patterns  which  vary  mainly 
in  the  size  of  the  seat.  A  similar  bracket  is  made  for 
four  wires.  For  one  wire  only  a  single  bracket  with  a 
back  strap  is  used.  On  this  bracket  there  is  a  small 
projection  which  locks  the  spindle  nut  and  so  prevents  it 
from  getting  loose  owing  to  vibration. 


With  the  introduction  of  the  tubular  iron  arm  by  the 
Post  Office  in  England  several  of  the  Colonies  quickly 
took  it  up,  and  with  some  of  these  it  is  now  the  standard 
arm.  The  spacing  between  insulators  and  arms  is  some 
what  varied  in  the  different  Colonies,  but  Fig.  4  shows 
well-considered  spacings  for  the  different  numbers  of 
wires  they  are  made  for.  A  in  this  figure  shows  a  2-wire 
tubular  arm,  and  B,  C,  and  D  are  standard  types  of 
arms  used  in  South  Africa  for  4,  8  and  12  wires  respec- 
tiyely.  The  4-wire  arm  is  3  ft.  10  in.  long,  and  the 
seat  is  provided  with  shoulder  bolts.  The  spacing  at  the 
pole  is  16  in.,  and  between  the  two  wires  on  each  side 
12  in.  They  are  fixed  at  12-in.  centres  on  the  pole. 
These  arms  allow  ample  space  for  a  linesman  to  get 
through  between  the  wires.  The  8-wire  arm  is  6ft.  3  in. 
long  and  9  in.  between  insulators,  with  15  in.  at  pole. 
This  arm  is  suitable  for  more  congested   heavy  wire 
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Fig.  * — Tubular  Arms  Showing  Spacings. 
A.  2-Wire  Arm.    B.  4-Wire  Arm.    C.  8-Wire  Arm.    D.  12 -Wire  Arm.    E.  Detail  of  Seat.    I\  Extension  Ann. 


For  a  wood  arm  Jobson's  combination  bracket  is  a 
useful  fitting.  This  was  originally  made  with  straight 
fixing  bolts,  and  it  is  still  used  in  this  form  by  some 
Administrations.  In  South  Africa  it  gave  much  trouble 
owing  .to  the  arm  shrinking  in  dry  weather  and  causing 
the  clamp  to  become  loose.  On  angle  poles  this  often 
allowed  the  arm  to  cant,  and  even  to  twist  right  round. 
To  prevent  this  and  to  enable  the  clamp  to  be  tightened 
up  on  the  pole  independently  of  the  arm,  the  author's 
old  chief  in  Natal,  the  late  Mr.  T.  T.  Hardaker,  devised 
the  shoulder  bolt  shown  in  Fig.  3.  With  this  bracket 
the  clamp  is  first  tightened  up  against  the  shoulders  of 
the  fixing  bolts,  and  not  till  this  is  done  are  the  nuts  on 
the  arms  screwed  up.  This  improvement  made  the 
Jobson  bracket  a  thoroughly  reliable  one,  and  many 
thousands  have  been  used  in  South  Africa  and  else- 
where. 


routes.  The  1 2-wire  arm  is  also  6  ft.  3  in.  in  length, 
with  16  in.  at  the  pole.  The  spacing  of  the  wires  is 
4  in.  between  the  two  wires  of  each  pair  and  8  in. 
between  the  pairs.  With  light  wires  of  40  lb.  bronze, 
or  70  lb.  hard-drawn  copper,  commonly  used  for  tele- 
phone overhead  distribution  purposes,  the  author  can 
say  from  many  years  of  experience  that  this  spacing  is 
quite  satisfactory,  although  it  would  not  be  recom- 
mended where  snow-storms  occur.  The  same  seat  is 
used  for  all  the  arms.  It  will  fit  poles  from  If  in.  to 
4  in.  diameter,  and  is  shown  in  detail  in  E  of  this  figure. 

F  of  Fig.  4  shows  an  extension  arm  which  fits  into  the 
end  of  the  main  arm,  where  it  is  held  by  the  first 
insulator  bolt.  This  is  a  useful  and  cheap  fitting  for 
carrying  one  or  two  light  wires  on  a  short  length  of 
line,  and  it  can  be  used  on  any  tubular  arm. 

When  the  author  adopted  tubular  arms  in  Natal  he 
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designed  and  introduced  a  number  of  fittings,  such  as 
tie  rods,  arm  supports,  cross-arms,  back  braces  and  cage 
frames.  Fig.  4  a  shows  five  arms,  each  carrying 
twelve  40-lb.  wires  on  40-ft.  parallel  steel  poles,  braced 
together  by  means  of  the  rods.  These  rods  are  of  |-in. 
material  galvanised   with   galvanised   tubular  distance 


Fig.  4A. — Five  12-WiRE  Arms,  Braced  and  with  Orna- 
mental Scroll. 


also  passes  through  the  eyebolt  which  holds  the  cross- 
arm  tight  in  the  scalloped  end  of  the  holder.  Where 
8  or  12  wire  cross-armis  are  used  they  are  back  braced  to 
the  pole  arm  by  means  of  two  strands  of  7-16  steel  wire 
(galvanised)  each  with  a  small  swivel  tightener. 

A  four-sided  tubular  iron  frame  is  used  on  a  junction 
or  lea  ding-in  pole  carrying  wires  in  four  directions. 
These  frames  are  built  up  in  the  form  of  a  cage  in  which 


Fig. 


-Back  Brace  for  8  and  12-Wire  Pole  Arm. 


pieces,  each  with  a  curved  washer  to  give  a  flat  bearing 
surface  at  each  end.  The  arm  support  is  fitted  with  an 
ornamental  scroll  in  this  case,  but  generally  it  was  plain. 
Where  wires  are  terminated  on  an  8  or  12  wire  arm  the 
arm  is  back  braced  as  shown  in  Fig.  5.  The  lantern  slide 
also  shows  the  method  adopted  of  cross-arming  the  poles. 
The  end  of  the  pole  arm  is  sometimes  scalloped  to  take 
the  cross-arm,  which  is  held  in  position  by  means  of  an 
eye-bolt.  The  head  of  the  eyebolt  is  slipped  inside  the 
main  tube,  and  is  held  by  the  first  insulator  spindle  on 
it.  Where  the  end  of  the  pole  arm  is  not  scalloped  a 
cross-arm  holder  is  used.  This  is  a  piece  of  galvanised 
tube  about  4|  in.  in  length  with  scalloped  end,  as  shown 
in  the  lantern  slide.  It  is  of  sufficiently  large  internal 
diameter  to  slip  over  the  end  of  the  main  arm  and  is  held 
in  position  by  the  first  insulator  spindle.    This  spindle 

Table  2. — Tests   of  Tubular 


the  lineman  has  plenty  of  elbow-room.  A  lantern  slide 
shows  a  junction  cage  pole.  Galvanised  wrought-iron 
pole  steps  are  much  used  on  tubular  iron  poles,  the  prac- 
tice generally  being  to  start  them  from  a  position  on  the 
pole  which  can  be  reached  from  a  15-ft.  ladder.  From 
this  point  they  are  placed  about  12  in.  apart  up  the  pole. 

Tubular  arms  are  made  of  different  diameters  and 
thicknesses  of  iron,  but  the  sizes  most  commonly  used 
are  all  1-11/16  in.  diameter  by  Nos.  7,  9,  and  12 
S.W.G.  thick.  They  axe  always  galvanised.  Table  2 
shows  the  results  of  tests  kindly  carried  out  for  the 
author  a  few  months  ago  by  Messrs.  Bullers,  Ltd.,  of 
one  arm  of  each  of  these  sizes  and,  for  comparison,  one 
oak  arm.  The  tubular  arms  were  46  in.  long  and  the 
oak  arm  48  in.  These  tests  show  that  the  No.  9  gauge 
tube  is  sufficiently  strong  for  all  practical  purposes. 
Where  heavy  wires  are  terminated,  either  a  stronger  tube 
2  in.  in  diameter  by  5/16  in.  thick  or  two  tubes  braced 
together  should  be  used.  Where  wood  arms  are  used 
they  conform  generally  to  Post  Office  practice  in  regard 
both  to  dimensions  and  to  spacing. 

(To  be  continued.') 


Arms  and   Oak  Arm. 


Type  of  Arm 


Tubular  iron,  No.  7 
S.W.G. 


Ditto,  No.  9  S.W.G. 
Ditto,No.i2S.W.G. 


Weignt 


lb. 
II 


9 

7'4 


Oak  arm,  2  J  in.  sq.  ,  n '9 


Test  |  Set 


cwt. 
I2i 


6*  1/16 


Test 
Weight 


cwt. 
14^ 


8£ 


Set 


Tes. 

Weight 


l/l6 

3/16 
3/16 


12 \      Fixing  bolts 
bent 


Set 


cwt 

i6£  3/16 


9* 


161 


Test 
Weight 


c  wt. 

i8J 


Set 


Bolts  badly 
bent 


Test 
Weight 


cwt. 
192 


Set 


9/16 


Test 
Weight 


cwt, 
20^ 


Set 


in. 
3 
5 


Not  carried  further 


201       Arm  broke 


Remarks 


At  i6|  cwt.  the  f  in. 
seat  bolts  were  bent. 
This  continued  to 
2o|  cwt.,  when  they 
were  badly  bent  and 
seat  broke 

In  addition  to  the  Set 
the  tube  was  slightly 

twisted 


The  arm  was  badly 
twisted  after  i2jcwt., 
but  it  came  back  prac- 
tically straight  when 
load  was  taken  off 
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Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

OUR  POSTAL  ADDRESS. — Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 


Current  Topics. 

We  are  out  to  win  this  war,  and  sooner  or  later — - 
hope  sooner — we  must  win  it,  but  the  future  of  our 
country  and  Empire  depend  on  how 
The  Outlook,  we  deal  with  the  economic  and  in- 
dustrial problems  which  will  then 
arise.      The  prospects  are  none  too  favourable — not 
ecause  highly  satisfactory  solutions  to  these  problems 
annot  be  reached,  but  because  they  can  only  be  reached 
y  abandoning  many  old-established  views  and  methods 
oncerning  Capital  and  Labour.    I  make  no  apology 
r  reverting  again  to  this  matter  in  these  columns 
r  for  reproducing  on  another  page  certain  views 
ecently  expressed  by  Dr.  Drysdale. 

To  the  casual  reader  those  views  may  sound  harsh 
nd  biased,  but  they  are  not  so  intended.  As  I  have 
aid  before,  I  am  a  working-man  myself,  and  I  do  most 
earnestly  appeal  to  my  fellow-workers  to  realise  that 
limitation  of  output  and  certain  other  tenets  of  old 
(pre-war)  trade  unionism  are  based  on  economic  fallacies. 
We  cannot  persist  in  them  without  coming  to  ruin. 
Already  they  have  cost  us  a  vast  loss  of  commerce 
before  the  war,  and  the  lives  of  thousands  of  our  kith 
and  kin  during  the  war.  A  bitter  saying,  but  none  the 
less  entirely  true.  Look  closely  into  the  matter  and 
you  will  find  that  where  the  old  trade  unionism  existed 
in  ion  junction  with  apparent  prosperity  it  was  pros- 
perity maintained  in  spite  of  trade  unionism  and  thanks 
to  our  colossal  wealth,  which  could  not,  however,  endure 
the  strain  indefinitely.  Of  else  it  was  prosperity 
achieved  at  the  expense  of  high  prices,  reacting  to  the 
disadvantage  of  jis  workers  and  losing  for  us  trade 
abroad.  Or,  finally — and  most  tragic  of  all — it  was 
prosperity  achieved  only  by  the  perpetuation  of  "  sweat- 
ing "  in  other  industries. 


I  am  convinced  that  the  only  true  basis  of  permanent 
prosperity  for  all  is  the  principle  of  "  big  money  for 
big  output."  Every  man  must  do  his  best,  and  the 
best  workman  must,  like  his  fellow  in  any  other  walk 
of  life,  give  the  community  the  benefit  of  his  superior 
ability  and  reap  for  himself  the  advantage  of  higher  wages. 
I  am  entirely  opposed  to  those  who  advocate  wholesale. 


State  interference  witli  industry.  Such  interference 
might  be  better  than  entire  lack  of  organisation,  but 
the  best  results  can  only  come  from  free  and  whole- 
hearted co-operation,  between  employer  and  workman. 
Each  is  essential  to  the  other,  and  the  employer  has 
many  other  burdens  besides  his  wage-bill. 

The  effect  of  State  interference  in  one  phase  of  our 
existence  is  to  be  seen  in  the  result  of  fixing  maximum 
prices  for  food.  Such  maxima  at  once  become  auto- 
matically the  minima,  and  available  supplies  become 
enormously  reduced.  I  do  not  suggest  that  there  is 
any  exact  parallel  between  this  and  the  labour  problem, 
but  the  example  does  show  truly  the  far-reaching  effects 
and  the  species  of  paralysis  brought  about  by  State 
interference. 


There  are  other  ways  of  dealing  with  the  food  problem 
which  would  have  been  far  more  satisfactory  had 
they  received  the  active  support  of  all  parties  con- 
cerned, but  the  time  for  that  is  passed.  We  have  still 
the  option  of  accepting  State  interference  or  other 
ways  in  the  solution  of  industrial  problems  after  the 
war,  and  I  hope  sincerely,  for  the  sake  of  all  of  us, 
that  the  "  other  ways  "  will  prevail.  True  Socialism, 
to  which  every  broad-minded  man  must  be  enamoured, 
is  far  removed  from  the  creed  of  the  street-corner 
Socialist. 


As   is   already   well   known,     the    British  electrical 
industry,   prior   to  the   war,   was  one  of    the  worst 
sufferers   from  German  competition, 
The  Future    and  lack  of  financial   support  from 
of  the         home  investors.     Not  only  were  the 
Industry.       Huns  aided  in  their  "peaceful  pene- 
tration "  by  the  now  notorious  indus- 
tiial  banks,  but  British  capitalists  fought  .shy  of  British 
electrical  investments,  preferring-  to  place  their  money 
with  all  sorts  and  conditions  of  foreign  undertakings. 
As  a  result,  the  outbreak  of  war  found  the  industry  in 
this  country  already  more  than  half  German.  Firms  with 
British  sounding  titles  were  nothing-  more  nor  less  than 
factors  for  German-made  goods ;  many  miles  of  German 
cable  still  lie  buried  in  British   soil,   carrying  current 
generated  by  German  generators,  etc. 

One  would  have  thought  that  the  exposure  ol  our 
shorlromings  in  this  direction,  brought  about  by  the 
war,  would1,  at  least,  have  prompted  the  Government  to 
do  all  in  their  power  to  help  the  industry  to  regain  its 
old  place  in  the  van  of  British  engineering  and  manu- 
facturing, and  that,  to  this  end,  any  reasonable 
application  for  permission  to  lissue  new  shares,  essential 
to  the  future  conduct  and  expansion  of  an  old-estab- 
lished British  electrical  concern,  would  haVe  been 
sympathetically  received.  Judging  from  the  experience 
of  one  of  the'  oldest  and  best  known  manufacturing 
firms  in  the  trade,  the  industry  will  still  have  to  struggle 
for  its  rights,  despite  all  that  we  are  fighting-  for  to-day. 

The  Edison  Swan  Electric  Co.,  Ltd.,  is  well  known 
as  a  highly  important  electrical  undertaking.  It  is  at 
present  under  Government  control  for  war  purposes, 
and  engaged  on  work  of  national  importance.  In 
October  last,  application  was  made  on  behalf  of  the 
Company,  for  permission  to  issue  ,£100,000  of  prefer- 
ence shares.     Nearly   five  months  of  lengthy  corres- 
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pondence  ensued.  It  was  abundantly  proved  to  the 
Xew  Issues  Committee  that  in  the  event  of  failure  to 
raise  the  money  the  Company,  although  perfectly 
solvent,  would  have  to  cease  operations  and  go  into 
liquidation. 

After  the  War  Loan  had  been  issued  the  Company's 
application  w  as  renewed,  but  still  without  success.  As 
a  last  resource  the  chairman  intimated  to  the  Committee 
that  ,  unless  their  consent  were  forthcoming,  it  would  be 
necessarv  to  give  notice  to'  various  Government  depart- 
ments that  important  contracts  on  hand  could  not  be 
carried  out.  This  final  effort  had  the  desired  effect; 
the  matter  was  reconsidered,  and,  recently,  the  neces- 
sarv permission  has  been  granted.  It.  is  easy  to>  realise 
The  serious  damage  such  a  policy  may  cause  to  the 
electrical  industry  as  a  whole.  Nor  is  the  explanation 
to  be  found  in  the  natural!  desire  of  the  Government  to 
divert  monev  into  the  nation's  war  chest.  During  the 
five  months  of  haggling,  more  than  19  millions  sterling 
was  registered  as  the  capital  of  new  companies,  to  be 
privatelv  subscribed,  a  large-  proportion  of  these  com- 
panies being  formed  to  run  kinematograph  shows,  and 
lor  other  useless  purposes. 

It  has  necessitated  a  world-war  to  open  our  eyes  to 
the  many  shortcomings  of  industrial  Britain  in  the  past. 

Less    than    four    years    back  our 
Regaining     collieries   were    shipping   benzol  in 
a  Lost        bulk  to  the  Continent,  ostensibly  for 
Industry.       use   in   the   German   dye  industry, 
actually   to   manufacture  explosives 
for  the  treacherous  assault  the  Hunswere  then  planning. 
Similarly,  we  have  for  years  sold  to  German  agents 
tons  upon  tons  of  old  disused  tir{s,  which  they,  knowing 
the  value  of  the  metals  incorporated,  have  promptly 
shipped   over  to  Germany  and  treated  in  de-tinning 
plants,  presently  flooding  our  markets  with  toys  and 
other  articles  made  from  "the  less  valuable  of  the  metals 
we  had  practically  given  them. 

One  has  only  to  consider  for  a  moment  to  realise 
the  enormous  quantity  of  "  tin  "  used  and  subsequently 
thrown  away  as  rubbish.      Food,  tobacco,  paint,  oil, 

tea,  sweets,  all  kinds  of  polishes  and  cleaning  liquids, 
to  mention  only  a  tithe  of  the  articles  which  are  to-day 
packed  for  distribution  to  the  consumer  in  some  form 
or  other  of  the  ubiquitous  "tin"  container.  Perhaps 
the  items  most  scorned  of  the  dustbin,  inasmuch  as  it 
occupies  valuable  space  in  that  abode  of  refuse,  is  the 
old  tin  can,  valued  only  by  the  small  boy  in  this  country, 

■  and  then  only  as  a  substitute  for  a  football,  or  as  an 
attachment  for  the  caudal  appendage  of  some  unfor- 
tunate dog. 

When  we  first  comprehend  the  concrete  fact  that  in 
pre-war  days  the  waste  metals  of  some  of  the  dustbins 
of  England',  to  a  total  of  between  40  and  50  thousand 
tons  per  annum,  were  snapped  up  by  the  wily  Fritz 
annually,  at  next  to  nothing  per  ton,  it  produces  a 
feeling  "akin  to  amazement  at  our  own  peculiarities. 
This  valuable  "waste,"  the  base  metal  of  Avhich  in  these 
days  is  alone  of  enormous  value,  and,  in  addition,  pure 

The  Vpplk-ation  of  Arc  Lamps  to  Practical  Purposes.  By  J- 
Eck.  A  useful  manual  for  factory  managers  naval  electricians,  anti- 
aircraft, officers,  fortress  enttineers,  etc.  Cloth  Syo,  101  pp.,  "lus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 


tin  and  spelter  almost  as  much  as  gold  itself — but  the 
compound  considered  by  ourselves  a  positive  nuisance- 
was  carefully  purchased  by  enemy  agents,  transporte 
aqross  the  Channel  to  their  process  works,  rolling  mills, 
and  melting  pots,  there  to  be  converted  into  real  Wealth, 
to  be  used,  in  good  time,  in  their  efforts  to'  obtain 
world  dominion. 


During  the  two  years  of  war  the  aforetime  channels 
for  the  disposal  of  this  old  tin  waste  being- closed,  there 
has  been  an  accumulation  of  vast  quantities  of  tin  and 
other  metal  waste  at  various  municipal  and  other 
depots.  Still  considered  in  the  light  of  a  "  nuisance," 
some  of  the  more  energetic  among  the  authorities 
responsible,  commenced  to  dispose  of  it  by  taking  it 
out  to  sea  in  barges  and  dumping  it  there.  Others 
conceived  that  burial  was  the  best  means  of  disposal, 
and  this  has  been  carried  out  extensively,  in  spite  of 
the  extra  labour  involved.  Other  "wait  and  see" 
communities  have  aocumimulated  thousands'  of  tons  of 
this  waste  product,  and  do  not  know  what  to  db  with  it. 


Ultimately,  a  De-tinning  Conference  was  held, 
attended  by  representatives  of  all  important  munici- 
palities throughout  the  country,  together  with  repre- 
sentatives of  large  industries.  The  Conference  had  for 
its  object  the  establishment  of  an  industry  purely 
British,  for  the  proper  recovery  and  utilisation  of  the 
waste  metal,  products  which,  in  pre-war  days,  were 
sold  to  enemy  agents.  The  organiser  of  the  scheme, 
Mr.  Morgan  L.  Jones,  47,  Victoria  Street,  West- 
minster, S.W.,  has  issued  a  pamphlet — "Capturing 
a  German  Monopoly  " — which  gives  details  of  the 
scheme  and  verbatim  reports  of  the  various  meetings. 
It  should  be  studied  by  all  municipal  authorities 
throughout  the  Kingdom. 


Prior  to  the  Conference  a  good  case  had  already  been 
made  out  to  the  Corporation  of  Southwark,  and  an 
agreement  had  actually  been  entered  into  for  the 
handling  of  this  waste  for  a  period  of  years.  Plans 
for  the  buildings  had  been  prepared  and  approved,  and 
only  the  difficulties  occasioned  by  the  war  prevented 
Mr.  Jones  from  obtaining  the  immediate  consent  of  the 
Ministry  of  Munitions  to  the  erection  of  the  buildings. 
Permission  has  now  been  granted,  and  the  first  de- 
tinning  works  to  be  erected  in  this  country  will  soon 
be  in  full  swing.  The  Corporation  of  Wandsworth  has 
also  agreed  to  the  principle;  plans  have  been  prepared 
and  approved,  and  the  agreement  will  be  signed  in  a 
few  days.  It  has  also  been  decided  to  erect  a  works 
at  Southend-on-Sea,  and  these  plans  have  been 
approved.  It  will  be  seen  that  the  matter  is  progress- 
ing favourably,  and  that  a  good  start  has  been  made. 

Elektron. 


Oil  Paint  on  Cement. — There  is  some  difficulty  in  making 
oil  paint  adhere  to  cement  in  its  ordinary  condition,  but  i 
the  cement  be  washed  with  a  1  per  cent,  solution  of  sulphuric 
acid  in  water,  rinsed,  and  allowed  to  dry  thoroughly,  the 
surface  will  be  in  such  a  condition  that  the  paint  will  adhere ; 
Alternatively,  the  cement  may  be  given  three  coats  of 
"  water-glass  "  (sodium  silicate),  made  up  in  the  proportion 
of  1  part  of  waterglass  to  four  of  water,  and  then  painted. 
A  first  coat  of  linseed  oil  varnish  followed  by  the  usual 
paint  is  effective. — "  Empire  Municipal  Year-Book." 
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ENDURANCE 


The  fact  that  the  filaments 
of  WOTAN  LAMPS  are  made 
of  Drawn  Wire  wound  on 
SIEMENS  PATENT  SPIDER 
accounts  for  their  lasting 
endurance  under  the  hardest 
tests   of  vibration. 

Fop 

FACTORY,  WORKSHOP 

and  all  Industrial  Installations. 


LAMPS 
ARE    SECOND    TO  NONE. 
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Advt.  of  SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED, 
38  &  39.  Upper  Thames  Street.  E.C.4 
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OUR  LISTS  OF  r.ooKS  FOR 
CITY   GUILDS'  ELECTRICAL  SUBJECTS. 


We  propose  to  publish  these  lists  early  in  May,  i.e., 
just  when  the  City  Guilds'  examinees  are  resting  on 
•their  oars — so  to  speak — and  wondering 

What  Sort  of  Luck 

they  will  have:  At  the  present  moment  City  Guilds' 
landidates  are  (or  should  be)  reading  up  some  particular 
fbook  for  the  approaching  exam.  In  such  a  case  they 
[should  devote  five  minutes  to  mentioning  on  the  back 
If  a  postcard  the  subject  and  the  grade  for  which 
they  arc  preparing,  and  the  book  (or  books)  that  are 
useful.     This  postcard  will  form  a  valuable 

Voting  Paper 
for  the  purpose  of  our  lists,  and  we  hope  to  receive  a 
.good  number  in  response  to  this  final  request. 

It  is  not  necessary  to  be  an  exam,  candidate  in  order 
to  vote.  You  have  only  to  think  of  a  particular  grade 
in  a  given  exam,  and  of  a  book  that  you  think  will 
lover  it  ;  put  these  items  down  on  a  card,  and  post 
fit  to  us. 


HARD  FACTS  CONCERNING  THE  FUTURE.* 

"  The  darkest  cloud  on  our  horizon,''  said  Dr.  Enrysdale, 
En  addressing  the  Students'  Section  of  the  I.E.E.,  "  is  the 
Industrial  problem.  The  root  of  the  mischief  is  the  fallacy 
tthat  there  would  he  plenty  for  all  if  it  were  only  properly 
^distributed,  and  that  wage  earners  are  constantly  '  ex- 
ploited '  so  as  to  receive  only  a  fraction  of  their  labour, 
fhese  ideas  have  been  so  sedulously  propagated  by  the 
Socialists  and  trade  union  leaders,  so  weakly  combated  by 
Employers,  and  so  constantly  pandered  to  by  the  Govern- 
jjhenl  and  by  the  sentimental  public,  that  the  whole  attitude 
of  organised  labour  has  become  a  menace  to  the  com- 
munity^ No  one  can  be  keener  than  myself  to  see  the 
"wages  of  the.  working-classes  rising  rapidly  and  continu- 
ously, but  it  miust  be  by  increasing  the  efficiency  and  demand 
for  their  services,  and  by  the  encouragement  of  individual 
initiative  and  capability." 

£  The  struggle,  as  Dr.  Dry  sdale,  goes  on  to  point  out,  is 
not  between  capital  and  labour,  but  between  mankind  and 
-She  niggardliness  of  Nature.  We  have  not  suffered  and 
never  could  suffer  from  over-production.  As  statistics  show 
plainly,  strikes  have  cost  workers  more  in  wages  and  sub- 
sequent rise  in  prices  than  they  have  "  gained,"  and  simi- 
larly, limitation  of  output  simply  drives  capital  away  and 
results  in  increased  prices  and  loss  of  trade  to  foreign  com- 
petitors. 

,  Everyone  is  sorry  for  the  disabilities  of  the  incompetent 
workman,  but  are  his  fellows  and  the  community  at  large 
to  suffer  for  them  to  the  extent  dictated  by  the  old  trade 
union  rules?  It  were  as  sensible  to  propose  that  the  public 
be  compelled  to  purchase  from  or  to  pay  high  prices  to 
the  small  shopkeeper  who,  by  unskilful  management  or 
sheer  force  of  circumstances,  saw  .his  business  dwindling  to 
starvation  point.  Keep  both  workman  and  shopkeeper  from 
actual  want,  if  you  will.  That  is  but  humane,  but  do  not 
accomplish  this  by  saying  that  none  shall  accomplish  or 
gain  more  than  this  unfortunate! 

The  whole  of  the  confusion  and  bitter  misconceptions  con- 
cerning the  labour  problem  seem  to  be  attributable  to  three 
main' causes,  viz.,  the  worker's  failure  to  realise:  (1)  That 
wages  represent  only  a  fraction  of  the  cost  of  production. 
(2)  That  other  workers  and  the  capitalist  are  essential  to 
make  the  work  of  the -individual  effective.    (3)  That  labour 

*  See  also  The  Outlook  under  Current  Topics  this  week, 
t  Which,  be  it  remembered,  consists  very  largely  of  organised 
labour  itself. — F.i>.  ' 


in  itself  is  i>f  no  value  whatever.  The  latter  contention  may 
seem  the  most  startling,  hence  it  may  be  disposed  of  first, 
li  is  obviously  absurd  to  pay  a  man  anything  at  all  for 
merely  exporting  force,  say,  to  hold  a  load  in  position  when 
it  can  be  held  by  chains  or  shores  whilst  the  man  goes  off 
to  do  really  useful  work  elsewhere.  Again,  power  can  be 
produced  by  combustion  engines  at  a  fraction  of  a  penny 
per  horso-power-hour,  so  that  though,  a  man  works  hard 
and  steadily  at  the  rate  of  one-tenth  .of  a  horse-power,  he 
is  not  worth  3d.  an.  hour  for  his  energy  alone!  It  is  skill 
and  intelligence  which  matter,  which  cannot  be  produced 
artificially,  and  which  differ  enormously  from  man  to  man, 
so  that  there  can  be  in  justice  no  such  thing  as  a  standard 
wage. 

Workers  are  not  necessarily  being  "  exploited  "  by  em- 
ployers if  they  receive  as  wages  only  a  fraction  of  the 
value  of  the  production  he  turns  out.  In.  many  industries 
— the  electrical  industry  for  one — a  man  receives  one- 
fourth  or  less  of  the  list  price  of  the  articles  he  makes, 
but  for  every  pound  he  receives  as  wages,  he  commonly  uses 
about  a  pound's  worth  of  material.  Also,  he  uses 
buildings,  tools  and  machinery,  power  and  light,  working 
drawings,  patterns  and  templates,  and  needs  more  or 
less  supervision — all  of  which  accounts  for  another 
pound.  Then  comes  administrative  charges,  clerks, 
book-keepers,  stationery,  postage,  packing,  price  lists, 
patents,  trade  discounts,  and  (often  least),  the  em- 
ployers profits.  We  have,  therefore,  the  following  rough 
distribution  of  the  price- received  for  goods  : — Mechanics' 
wages,  \  ;  materials,  \  ;  factory  expenses,  \  ;  and  administra- 
tive expenses,  discounts,  and  profits,  \.  Clearly  the  mechanic's 
share  is  not  in  the  least  unreasonable,  and  most  of  the 
other  three-fourths  goes  in  wages  to  producers  and  distri- 
butors of  material — to  foremen,  toolmakers,  draughtsmen, 
clerks,  railway  employees  and  so  forth.  The  individual  work- 
man, shaping  and  assembling  parts  to  make  a  machine,  is 
apt  to  forget  the  many  other  workers  (some  of  them  far 
away  from  his  particular  workshop)  whose  services  are  re- 
quired to  make  his  own  processes'  effective  and  to  realise 
ultimately  that  selling  price  to  which  his  eves  turn,  so<  covet- 
ously !  Undoubtedly  these  considerations  are  very  elemen- 
tary, but  where  are  they  set  forth  clearlv  in  popular  and 
other  writings  on  social  subjects?  And,  elementarv  though 
they  be,  they  are  of  tremendous  and  inevitable  importance, 
and  they  are  enough  in  themselves  to  refute  the  favourite 
argument  of  many  agitators — that  the  worker  should  be 
paid  the  full  value  of  the  things  he  produces. 

However  hard  a  man  may  work,  unless  his  skill  is  such 
as  directly  or  indirectly  to  increase  the  necessaries  of  life 
by  as  much  as  he  consumes,  he  is  not  entitled  even  to  a 
living  wiage.  If  we  give  him  sufficient  to  live  on,  as  a 
matter  of  charity,  weli  and  good.  But  if  we  regulate  the 
output  and  remuneration  of  others  on  the  standard  of  his 
abilities  we  are  still  keeping  that  man  on  charity  (for  he 
earns  his  money  no  more  now  than  before)  and,  in  addi- 
tion, we  are  committing  the  suicidal  follv  of  limiting  the 
earning;  of  others  and  decreasing  the  productivity  of  the 
country  as  a  whole.  If  this  state  of  affairs  existed  in 
every  country,  our  position  with  regard  to  other  countries 
might  not  be  worse,  but  the  world's  output  would  be  enor- 
mouslv  reduced.  W  hen,  however,  this  state  of  affairs  exists 
in  this  country  (as  it  did  before  the  war),  but  does  not 
exist  in  Ami  rica,  Germany  and  other  competing  countries, 
it  is  obvious  that  we  must  quickly  lose  "'round  as  a  nation., 
Undoubtedly  we  xvere  losing  ground  before  the  war.  Only 
the  enormous  reserve  which  we  had  accumulated,  thanks  to 
our  original  industrial  start  ahead  of  other  countries,  con- 
cealed the  loss  of  ground  from  the  casual  observer — from 
the  man  who  would  not  think  or  heed.  In  the  light  of 
recent  events  there  is  little  doubt  that  by  a  few  more  years 
of  "  peaeefid  penetration  "  the  remarkable  industrial  system 
of  German}  would  have  gained,  if  not  actually  in  name,  the 
world  domination  for  which  the  military  faction  rashly  de- 
cided to  fight.  That  peril  is  not  yet  past,  for  whatever  our 
tariff  policv  after  the  war,  if  we  return  to  the  paralysing 
tenets  of  old  trade  unionism,  victory  in  the  field  w  ill  have 
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been  useless,  and  the  ultimate  fate  of  our  Empire  as  certain 
as  though  the  enemy  had  destroy  ed  our  fleet. 

Sup-pose  that  there  is  a  job  going,  suitable  for  a  boy  or 
girl  and  worth  10s.  a  Wteek  wages,  but  that  a  man  with 
wife  and  family  comes  along  and  says:  "I  can't  get  any- 
thing better,  let  me  have  the  place."  Is  the  employer  wrong 
in  giving  him  the  job,  and  can  he  be  held  responsible  for 
the  man's  family  affairs?  Something  is  seriously  wrong 
somewhere  if  a  grown  man  wants  to  work  for  such  a  wage, 
but  the  responsibility  is  no  more  the  employer's  than  it  is 
that  of  any  other  member  of  the  community.  No  organised 
body  or  State  has  any  right  to  interfere  between  man  and 
man  for  the  exchange  of  goods  or  services.*  A  market  for 
goods  becomes  artificial  and  burdensome  if  it  is  "  con- 
trolled "  by  a  Trust  or  other  organisation,  and  so  it  is  with 
the  market  for  labour — or  rather  for  labour,  skill  and  in- 
telligence. The  demand  now  and  henceforward  is  for 
skilled  workmen  to  use  and  control  machinery  and  to  do 
work  of  which  machinery  is  incapable.  That  demand  is 
insatiable.  The  labourer  pure  and  simple  is  used  only  where 
the  work  to  be  done  does  not  justify  the  capital  charges  on 
machinery  which  could  in  every  case  do  the  actual  work 
so  miuch  more  cheaply.  Let  there  be  no  fear  that  markets 
are  limited  or  that  there  is  not  work  for  all.  For  the  maxi- 
mum prosperity  of  al!  concerned  we  must  in  future  have 
unrestricted  output  and  unrestricted  earnings.  The  best 
workman,  must  be  allowed  to  rise  to  the  top.  The  worst 
workman  is  the  problem.  Out  of  charity  he  may  be  guaran- 
teed a  minimum  wage  (though  if  that  be  more  than  he  is 
worth,  probably  no  one  will  employ  him  !)  The  best  solu- 
tion seems  to  be  to  make  good  the  undeserved  buffetings  of 
Fate  by  what  amounts  to  charity  pure  and  simple.  But  do 
not  let  us  try  to  conceal  from  ourselves  the  hard  fact  that 
such  a  man  is  an  expense  to  the  community — whether  he 
can  help  it  or  not.  Above  all,  let  us  not  make  his  low  abili- 
ties the  level  to.  which  those  of  his  fellows  are  to  be  debased. 


A  NEW  SIMPLEX  ADAPTOR. 


r  In  view  of  the  fact  that  electric  cooking  and  heating 
appliances  of  small  capacity,  as  well  as  small  electric 
power-driven  units,  such  as  vacuum  cleaners,  fans,  etc., 
are  frequently^listed  by  their  respective  makers  equipped 


with  one  or  other  of  two  standard  terminal  connection 
types,  there  is  frequently  some  difficulty  in  adapting  them 
to  the  requirements  of  a  given  case.  For  example,  an 
appliance  with  flexible  ending  in  a  standard  two-pin  piug, 
is  of  little  or  no  use  in  a  room  where  bayonet  lamp-holders 
are  the  sole  means  of  access  to  the  supply  mains.  Con- 
.versely,  a  flexible  terminating  in  lampholder  adaptor  does 
*  not  lend  itself  to  insertion  in  a  two-way  wall  socket.  Our 
illustration  shows  a  combination  pin-plug  and  lampholder 
adaptor,  introduced  by  Messrs.  Simplex  Conduits,  Ltd., 
to  meet  this  requirement.  It  is  made  in  two  sizes,  to  fit 
three  and  five  ampere  standard  pin  plugs  and  B.C.  lamp- 


holders.  This  useful  accessory  effects  a  combination 
enabling  a  lamp  standard,  small  heater,  toaster,  or  suction 
cleaner,  to  be  connected  up  to  either  standard  fixture, 
whichever  is  more  convenient  for  the  particular  station 
where  it  is  to  be  used.  The  two  parts  of  the  combination 
are  connected  by  a  small  brass  chain.  A  useful  feature 
of  the  device  is  that  when  temporary  disconnection  only 
is  required  the  pin  plug  can  be  removed  and  remain  ready 
to  hand,  thus  giving  the  convenience  of  a  switch,  it 
breaks  circuit  on  both  poles  and  the  pins  are  left  "  dead, 
and  therefore  safe,  after  removal.  The  Combination 
Adaptor  is  suitable  for  all  circuits  up  to  5  amperes  at 
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*  There  is,  of  course,  no  suggestion  that  the  maximum  prices 
and  minimum  wages  introduced  during  the  war  are  illegal. 
They  have  apparently  been  inevitable  under  the  circumstances 
■which  have  arisen,  but  their  disadvantages  and  far-reaching 
effects,  generally  resulting  in  no  net  benefit  to  workers,  are 
well  known.  The  end  which  such  measures  are  intended  to 
attain  could  have  been  attained  by  the  very  system  of  individual 
effort  and  voluntary  co-opera.tion  on  which  our  industrial  future 
depends. 


Our  readers  will  remember  that  Preliminary  and  Inter- 
mediate Grade  Examination  Papers  were  published  in  our 
issue  of  January  5.  Those  answer  papers  sent  in  to  Messrs. 
Lundberg  before  March  23  were  included  in  their  Fourth 
Batch  Examination,  with  the  result  that  the  numbers  ol 
successful  candidates  therein  make  quite  a  brave  show, 
as  will  be  seen  on  reference  to  another  page  in  this  issue. 
As  regards  those  who  have  failed  in  the  tests,  our  advice 
to  them  is  to  try  again  ;  and  we  are  informed  that  they 
may  send  in  fresh  answers  to  the  same  questions  as  before. 

We  hope  these  published  results  will  encourage  others 
of  our  readers  to  try  their  hands  at  this  interesting  and 
practical  subject.  The  Preliminary  and  Intermediate 
Grade  Papers  in  our  issue  of  January  5  (price  i^d.  posl 
free)  can  still  be  worked  ;  but  those  who  desire  an  Advanced 
Grade  Paper  must  apply  direct  to  Messrs.  A.  P.  Lundberg 
and  Sons,  477-489,  Liverpool  Road,  London,  N.  7.  Ihe>; 
will  then  receive  a  new  and  very  interesting  collection  oi 
problems  that  has  just  been  published. 

We  may  remind  our  readers  that  these  Examination 
Papers  may  be  worked  at  home  with  the  help  of  the  booklet, 
"  Lektrik  Lighting  Connections  "  frd.  post  free  from  this 
office),  that  the  work  may  be  started  at  any  time,  anq 
that  there  is  no  fee  whatever  to  pay. 

Knowing  that  there  is  always  a  percentage  of  failures  11 
these  examinations,  we  asked  Messrs.  Lundberg  to  comi 
ment  on  those  in  the  Preliminary  Grade  in  the  presen,; 
case.  They  replied  that  the  failures  were  due  partly  | 
an  imperfect  grasp  of  the  first  principles  of  the  subject 
partly  to  the  inability  to  draw  an  intelligible  diagram,  anc 
partly  to  an  entire  absence  of  written  descriptive  matter 
Thinking  they  would  interest  the  readers  of  this  journal; 
Messrs.  Lundberg  send  us  the  following  comments  on  som( 
recent  unsolicited  expressions  of  opinion  from  examinee! 
which  have  been  specially  selected  to  show  that  electric] 
light  switching  appeals  to  men  in  every  branch  of  electnca 

work.  .„"".?'••!       j  »is 

To  begin  with,  there  is  a  Master  of  Science  and  a  well 
known  teacher  who  passed  through  all  three  grades,  anc 
then  wrote  to  say  that  he  could  recommend  the  course  t« 
any  earnest  wireman  or  student.  Another  teacher  statec 
that  both  he  and  a  student  of  his  were  entering  for  th. 
examination.  The  Navy  man  has  to  work  under  rathe 
awkward  conditions.  One  wrote  to  say  that  thougn.  ; 
crowded  mess  was  hardly  the  best  place  in  which  to  worl 
out  the  problems,  he  found  it  a  very  interesting  occupa 
tion.  Another  remarked  that  the  work  had  afforded  Inn 
some  hours  of  instruction  and  pleasure.  Speaking  o  tn 
Navy  reminds  us  of  the  draughtsman  m  one  of  H.M.  Uoch 
yards  who  said  he  had  derived  much  pleasure  and  -bene* 
from  the  working  of  the  questions.  A  man  with  th 
B.E.F.  writes  to  say  that  he  thinks  the  examinations  ar 
ideal;  and  another  finds  time  to  send  thanks  for  th 
certificate  awarded  to  him. 

Two  recent  "  appreciations  "  came  from  Malta,  an 
another  from  Cape  Town  ;  and  thinking  of  Africa  remind 
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IOHN  OAKEY  &  SONS,  LTD. 

MANUFACTURERS  OF 

MERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
(LACK     LEAD,     PUMICE,     CROCUS,  TRIPOLI 
ROUGE,  &c 

Oakey's  "Flexible  Twilled"  Emery  Cloth. 

for  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  wher 
great  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

$  yards  long  by  18  in.,  20  in.,  24  in.,  30  in..  36  in.,  40  in.,  42  in.,  &  43  in.  wide. 

"WELLINGTON"   EMERY  WHEELS. 

WELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,   LONDON,  S  E. 
ALL    BRITISH  MADE. 


Trade 


STANLEY 


Mark. 


The    largest    manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in  the  world. 


Barnard's  Co-ordinate  Spiral  Slide  Rule. 

awing  Instruments,  Scales,  Set  Squares,  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.     All  of  the  highest  quality. 

Please   send    for  our   "  K.  7."  Catalogue. 


F.  STANLY  &  CO.,  LTD., 

286,  HIGH  HOLBORN, 


LONDON,  W.C. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


A  few 

Simplex 

Specialities 


The  illustration 
shews  a  1 3— ft. 
length  of  f-in. 
Simplex  Conduit 
bent  to  a  spiral 
6  ins.  in  diameter. 
There  are  no 
signs  of  splitting 
or  flattening,  and 
the  enamel  is  still 
perfect. 


Simplex  Watertight 
Lampholder,  particu- 
larly suitable  for  use 
in  exposed  situations. 
These  holders  are 
heavily  galvanised, 
and  almost  ever- 
lasting. 


Watertight  Turn 

Switch, 
Pat.  No.3106.09. 
Will  operate 
under  water. 
Gives  entire 
satisfaction. 


SIMPLEX  CONDUITS  umited, 

GARRISON  LANE,  BIRMINGHAM. 


113-117,  Charing  Cross  Road, 

London,  W.C. 
ib,  Corporation  Street,  Manchester. 
72a,  Waterloo  Street,  Glasgow. 
61,  High  Bridge,  Newcastle. 
10  &  11,  Denmark  Street,  Bristol. 


96,  Whitechapel,  Liverpool. 
6,  White  Horse  Street, 

Boar  Lane,  Leeds. 
14,  Heathfield  Street,  Swansea. 
4,  Westgate  Street,  Cardiff. 
1,  Crimon  Place,  Aberdeen. 
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PREPAID  ADVERTISEMENTS. 

Situations  Vacant  and  Wanted.  18  ward*  far 

6d.,  and  Id.  far  every  extra  3  words, 
Apparatus     Wanted     and    fer     Sale.  Beeks, 
Miseellaneeus,  4c,  1 2  wards  fer  6d.  and  2d. 
fer  every  extra  5  words. 
IF  OASH  IS  NOT  SENT  WITH  ORDER. 
DOUBLE  RATES  WILL  BE  CHARGED. 
Official  Advertisements,  Tenders,  Educational. 

sVe.,  6d.  a  line. 
Advertisements  for  this  page  most  reach  the  Office  by 
TWO     O'CLOCK     WEDNESDAY  AFTKRNOOb 
at  the  latest. 

Remittances  for  small  amounts  mar  be  made  Id 
halfpenny  stamps. 

PATENTS. 

ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Wriie 
for  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd.,  165.  Queen  Victoria  Street,  London. 
10  rears'  references. 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


FOR  SALE.  Newton  "  Zone  "  Shunt  Wound 
Dynamo,  open  protected  type,  200-260  v.,  25 
^vmps.,  900  rev.,  No.  S.286,  complete  with  Slide  Kails, 
Bell  Pulley  and  separate  dust-proof  type  regulating 
rheostat.  In  excellent  condition  ;  has  seen  very  little 
•service.  Best  prices,  f.  o.  r.  Holsworthy,  to  J.  W. 
CJibson,  Gas  and  Electric.  Works,  Holsworthy,  Devon. 


FOR  SALE.  Indicator  Cases  2  to  18  hole, 
Imitation  Walnut  and  Teak,  with  and  without 
Bell  Piece.  J.  and  G.  Odhams,  207,  Upper  Thames 
Street.  London,  E.C.  4. 

EDUCATIONAL. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Boad,  Manchester,  and  S6,  Maiden  Lane,  Strand, 
London.  Technical  Diploma  Correspondence  Courses  in 
Elementary  Mathematics,  Electrical  Engineering 
-(theoretical  and  practical),  Electric  Light  and  Power 
Installations,  Wireless,  Aeronautical  and  Motor  Engi- 
neering, Electricity  in  Mines,  Refrigeration.  Courses 
«or  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


ACCUMULATORS,  Second-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ot  Metallic  Dross  purchased  for  cash,  Town 
or  Country. — Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.E.    Telephone  No.  Dalaton  555. 

REWARD  of  £1  offered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  <t  Cot,  Ltd.. 
939,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  illustrations,  and  general  information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  ad.  (export  3d.  extra, 
to  include  a  four-fold,  brass-Jointed  advertisement  rule 
;  boxwood). 


BOOKS,  ETC. 


LECTRICAL  MEASUREMENTS  and 
J2i  METER  TESTING,  by  D  P.  Moreton.  Cloth 
8vo,  328  pd.,  191  illustrations.  Price  5s.  net,  post  free 
from  Electricity  Office. 


MEMORANDA  OF  WORKSHOP  PRAC- 
TICE FOR  THE  USE  OF  OPERATIVE  EN- 
GINEERS. By  W.  Glennie,  Asst.  Gen.  Sec  of  the 
A.s.E.  An  eminently  practical  book  for  working 
engineers  and  electricians.  Will  be  read  by  thousands. 
Cl.  8vo.  93  pp,  illustrated,  is.  2d.  net  post  free  from 
S.  Rentell  and  Co.,  36,  Maiden  Lane,  Strand,  London. 


ALTERNATING-CURRENT  WORK. 
By  W.  Perren  Maycock,  M.I.E.E.  Deals  with  the 
Importance,  principles,  and  practice  of  Alternating 
Currents  and  their  Application.  The  theory  is  treated 
in  the  simplest  manner,  and  the  practice  includes  details 
of  Alternators,  Transformers,  and  all  kinds  of  A.C. 
Motors.  Chap.  I. — Electrical  Engineering,  Compaiisoa 
of  Various  Methods  of  Transmitting  Power,  The 
Electrical  System  and  its  Applications.  Chaps.  II.  & 
III. — General  Principles  of  Alternating  Currents,  Single- 
phase  and  Polyphase.  Chap.  IV. — Single,  Two,  and 
Three-Phase  Alternators  and  their  Construction  and 
Action.  Chap.  V. — Transformers  and  Choking  Coils. 
Theory,  Construction,  Testing,  and  Use.  Chap.  VI. — 
Motors  of  all  Types.  Theory,  Construction,  Control, 
Calculations  and  Use.  Crown  8vo.,  415  lpages,  258 
il  lustrations.  Price  6s.  5d.  net,  post  free  from  Rentell, 
36,  Maiden  Lane,  Strand,  London. 


171LECTRIC  MOTORS,  DIRECT  AND 
li  ALTERNATING.  By  D.  P.  MORETON,  B.S.. 
E.E.  An  eminently  practical  work,  which  covers  the 
Principles,  Construct  on,  Operation  and  Maintenance 
of  Motors.  Limp  cloth,  250  pp.,  115  Illustrations. 
Price  5s.  net,  post  free,  from  Electricity  Office 


rPHE  APPLICATION  OF  ELECTRIC 
J_  MOTORS  TO  MACHINE  DRIVING.  By  Andrew 
Stewart,  M.I.E.E.  A  standard  handbook  containing 
information  of  value  to  every  Central  Station  engineei 
and  works  manager.  Cloth  8vo,  132  pp.  and  122  illus- 
trations, price  2/3  post  free,  from  Electricity  Office. 
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TELEGRAPHISTS'  TECHNICAL  VADI 
MECUM  :  Beiug  Notes  to  Students  for  Exau. 
nations  in  Telegraphy  and  Telephony.  By  F  Terrej 
Co.  8vo,  80  pp.,  illustrated.  2s.  2d.  net,  post  free  fror 
Electricity  Office. 

M~~  ANUAL  OF  WIRELESS"  TEL 
GRAPHY.  By  Commander  S.  S.  ROBISOin 
U.S.N.  The  Standard  text-book  for  wireless  students' 
Recommended  by  the  P.O.E.K.  Journal,  "'Electric  ' 
Review,"  and  all  the  leading  teachers.  8s.  net  8s 
post  free  from  Electricity  Office. 

f|lESTING,  Fault  Localisation  and  General 
A  Hints  for  Wiremen.  By  J.  Wright  A  new  and 
useful  handbook.  8vo,  cloth,  88  pp.,  illustrated.  Price 
is.  2d.  net,  post  free  from  Electricity  Office. 

OXY-ACETYLENE  WELDING  arid 
CUTTING, ELECTRIC  AND  THERMIT  WELD- 
ING. By  H.  P.  MANLY.  Cl.  8vo.,  215  pp.,  56  illus- 
trations. A  most  useful  and  instructive  work.  Clearly 
written  and  up-to-date.  Price  5s.  post  free  from  Elec 
tricity  Office. 


G1  UIDE  TO  THE  PRACTICAL  ELEMENTS 
T  OF  ELECTRICAL  TESTING.  By  J.  Warren.  A 
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us  that  a  competitor  in  the  last  examination  hailed  from 
the  Sudan  ! 

Bearing  in  mind  that  efficient  electric  lighting  calls  for 
attention  to  illumination  as  well  as  switching,  it  is.  interest- 
ing to  hear  that  a  Member  of  the  Illuminating  Engineering 
Society  considered  the  Examination  in  electric-light 
switching  had  been  of  much  advantage  to  him.  Then 
there  was  the  shift  engineer  who  said  that  the  study  of  the 
booklet  helped  to  pass  away  many  an  hour  during  the 
night. 

The  last  three  examples  are  interesting  as  showing  the 
connection  between  the  two  subjects — electric-light  switch- 
ing and  electrical  installation  work  (formerly  electric 
wuemen's  work).  "  A."  wrote  to  say" that  the  knowledge 
gained  in  the  former  was  useful  in  entering  for  the  latter 
examination.  "  B."  was  already  a  City  and  Guilds  Silver 
and  Bronze  Medallist,  and  taking  up  switching  afterwards, 
found  it  most  interesting  and  instructive.  "  C,"  though 
in  charge  of  lighting  and  power  plant,  had  not  thought  of 
sitting  for  a  City-Guilds  Examination  until  his  success  in 
all  three  grades  of  electric-light  switching  encouraged  him 
,0  do  so. 


Various  Items. 

Todmorden. — The  units  generated  last  month  were 
54,438,  compared  with  59,150  in  the  corresponding  period 
last  year. 

Electricity  Supersedes  Water. — At  Lougher,  Mr.  William 
Evans,  the  miller,  intends  to  run  his  mill  by  the  aid  of 
electricity  instead  of  the  somewhat  out-of-date  waterwheel. 

Hebden  Bridge. — The  Council,  to  supply  growing  de- 
mands, have  resolved  to  take  electricity  in  bulk  from  the 
Halifax  Corporation  pioviding  a  satisfactory  agreement 
can  be  drawn  up.  0& 

Bolton.— Pvte.  Frank  Pollitt,  L.  N.  L.  Regiment,  for- 
merly employed  as  a  conductor  on  the  Corporation^Trams, 
,has  been  killed  in  action  after  having  been  at  the  front 
only  six  weeks. 

Recognition. — Mr.  W.  E.  Gamblett,  district  manager  of 
Swansea  and  District  telephones,  has  been  presented  with 
a  gold  watch  by  the  staff,  on  his  departure  for  his  new 
sphere  at  Gloucester. 

Electric  Ploughing. — In  an  interview  with  a  Cardiff  press 
representative,  Mr.  C.  T.  Allan,  Hon.  Secretary  of  the 
Western  Local  Section  of  the  Institution  of  Electrical 
Engineers,  stated  that  the  solution  of  the  food  problem 
lies  in  electricity,  and  gives  interesting  information  how 
this  assists  in  ploughing  alone.  Steam  and  petrol  operated 
ploughs  have  their  limitations  as  regards  speed  of  work 
and  land  contour,  even  apart  from  the  fact  that  the  former 
require  horses  to  bring  them  their  fuel  and  water,  and 
the  latter  are  handicapped  by  the  conditions  obtaining 
regarding  fuel  supplies,  which  may  become  worse.  In 
prance,  Italy,  Sweden,  and  Germany,  as  well  as  in  America, 
electrically  operated  ploughs  .have  proved  to  be  cheaper 
in  operation  and  higher  in  speed  than  any  other  kind  of 
plough,  and  there  is  practically  no  limit  to  the  driving- 
power  for  them.  A  120  h.p.  electric  motor  driving  a  four- 
share  plough,  making  a  9  in.  furrow,  can,  for  instance,  do 
its  work,  including  tilting  at  the  end  of  the  furrows,  at  a 
speed  of  3.^  miles  an  hour,  and  plough  z\  acres  in  an  hour. 
Then  the  high  speed  through  the  furrow  has  the  advantage 
of  pulverising  the  ground  more  thoroughly.  The  German 
farmer  has  been  alive  to  the  benefit  of  these  high-speed 
ploughs,  and  has  been  able  to  obtain  two  crops  a  year 
from  much  of  his  land.  The  cost  of  an  electric  plough  is 
less  than  that  of  a  steam  one  in  the  ratio  of  about  two  to 
three.  It  saves  horses  and  carts  carrying  fuel  or  petrol, 
and  water,  in  addition,  for  steam  ploughs,  which  fuel 
can   be   released   for  other   work.    Several  high-speed 


ploughs  could  be  at  work  at  the  same  time  in  the  same 
district,  jointly  owned  by  farmers  and  supply  authorities, 
and  the  very  fact  of  its  power  and  speed  of  work  would 
enable  all  to  have  their  ploughing  completed  on  time  in 
spite  of  weather  and  duration  of  daylight. 

Indicator  Cases. — Messrs.  Odhams,  of  Upper  Thames 
Street,  have  a  special  line  for  sale.  See  an  advertisement 
on  the  prepaid  page. 

Chester. — The  Electricity  Committee  have  decided  that 
no  objection  shall  be  made  to  employees  of  the  department 
who  wish  to  enrol  under  the  National  Service  Scheme. 

Nelson. — The  Electricity  and  Tramways  Committee  have 
decided  to  observe  the  terms  of  an  award  by  the  Com- 
mittee of  Production  under  which  the  wages  of  engineers, 
&c,  are  advanced  5s.  per  week. 

Llandilo. — The  U.D.C.  have  with  reluctance  accepted 
the  resignation  of  Mr.  Bowen,  their  Electrical  Engineer. 
The  Council  asked  for  a  withdrawal,  but  the  chairman 
stated  that  Mr.  Bowen  was  adamant  and  refused  to  remain 
on. 

Bolton. — The  Electricity  Committee  last  week  decided 
to  make  application  to  the  Minister  of  Munitions  for  his 
certificate  that  the  supply  of  electricity  by  the  Corporation 
Electricity  undertaking  is  important  for  the  carrying  on 
of  munition  work. 

Blackburn. — Word  has  been  received  of  the  death  in 
action  of  Lieut.  Harry  Butler,  Whiteholme,  Pleasington. 
Prior  to  the  war  he  held  a  responsible  position  at  Messrs. 
Dick,  Kerr  and  Co.'s  works,  Preston.  He  was  30  years  of 
age. 

Meetings. — The  next  monthly  meeting  of  the  Birmingham 
and  District  Electric  Club  will  be  held  at  the  Swan  Hotel, 
New  Street,  on  Saturday,  April  14,  at  7  p.m.  Paper 
"  Electricity  in  Factories,"  by  Mr.  W.  Y.  Anderson, 
A.M.I.E.E.  (Past-President),  illustrated  with  lantern  slides. 

Footballers'  Energy. — Over  ^200  was  netted  from  the 
football  match  between  Bristol  v.  Cardiff  electricals, 
which  amount  goes  to  the  aid  of  the  Cardiff  fund  for  pri- 
soners of  war,  inaugurated  by  our  contemporary,  the 
Evening  Express.  Mr.  W.  Alhumen,  General  Manager  of 
the  South  Wales  Electrical  Power  Co.,  acted  as  treasurer. 

Colne. — At  the  Town  Council,  on  March  28,  it  was  re- 
ported that  the  Electricity  Committee  had  decided  to 
make  the  following  increases  in  electrical  charges  from 
April  1  :  Lighting — Flat  rate  from  4|d.  to  5d.  per  unit  ; 
demand  system,  from  6d.  first  hour  and  2^d.  per  hour 
afterwards,  to  6d.  first  hour  and  3d.  per  hour  afterwards. 
Power — Flat  rate  from  2jd.  to  3d.  per  unit  ;  demand 
system,  from  3d.  first  hour  and  id.  per  hour  afterwards, 
to  4d.  first  hour  and  id.  per  hour  afterwards. 

Flash  Lamp  Batteries. — The  position  attained  by  the 
modern  "  flash  lamp  "  is  due  no  less  to  improvements  in 
the  batteries  used  than  to  the  advent  of  the  small  tungsten 
glow  lamp.  The  principal  requirements  in  the  battery 
are  that  it  should  provide  at  least  a  useful  amount  of 
light  over  as  long  a  period  as  possible  in  intermittent 
service,  and  that  it  should  deteriorate  as  little  as  possible 
when  idle — whether  on  the  dealer's  shelf  or  after  it  comes 
into  the  user's  possession.  Quick  recuperation  from 
polarisation,  as  nearly  as  possible  constant  voltage  during 
life,  compactness  and  low  first  cost,  are  all  desirable,  but 
durability  in  service  and  when  idle  are  the  two  principal 
requirements.  Sufficient  light  to  read  a  clock  is  obtainable 
when  the  battery  voltage  has  dropped  to  0.5  volt  per  cell 
(i.e.,  1.5  volts  for  a  3-cell  battery).  The  average  resistance 
of  lamp  bulbs  as  used  in  flash  lamps  is  about  4  ohms, 
hence  a  useful  life  test  is  to  note  the  number  of  hours  taken 
to  discharge  through  4  ohms  to  a  voltage  of  0.5  volt  per 
cell.  This  continuous-discharge  life  is  proportional  to  the 
intermittent-service  life.  The  current  which  a  cell  will 
give  when  connected  momentarily  to  an  ammeter,  i.e., 
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the  "  short  circuit  flash,"  is  held  by  C.  F.  Burgess  to  give 
a  better  indication  than  the  open-circuit  voltage  of  the 
deterioration  going  on  within  the  cell.  The  short-circuit 
flash  reading  is  not  strictly  proportional  to  the  ampere- 
hour  capacity,  but  it  is  a  better  indication  than  the  decrease 
of  open-circuit  voltage. 

■  Financial.— In  the  report  for  1916,  the  directors  of  the 
Urban  E.  S.  Co.,  Ltd.,  propose  to  place  ^10,000  to  Depre- 
ciation Reserve,  to  pay  i\  per  cent,  on  the  Preference 
shares,  and  to  carry  forward  £i,774- 

&  Meetings.— The  Association  of  Supervising  Electricians 
will  meet  at  St.  Bride's  Institute,  Bride's  Lane,  Ludgate 
Circus,  E.C.  4,  on  April  17,  at  7.15  p.m.,  when  Mr.  W.  R. 
Rawlings,  M.I.E.E.,  will  read  a  paper  on  "  The  Wiring 
Rules  of  the  I.E.Ei" 

The  Inst.E.E.— The  Institution  premises  having  been 
taken  over  by  H.M.  Government,  the  address  of  the  In- 
stitution will  after  to-day  be  1,  Albemarle  Street,  London, 
W.  t.  The  telephone  number  will  be  as  before,  viz., 
Gerrard  764  ;  and  the  telegraphic  address  will  be  "  Volt- 
ampere,  Piccy,  London."  The  meetings  for  the  remainder 
of  the  session  will,  by  kind  permission,  be  held  at  the 
Institution  of  Civil  Engineers,  Great  George  Street,  West- 
minster, S.W.,  at  6  p.m.  (light  refreshments  at  5.30  p.m.). 

Cheap  Juice. — Electricity  is  already  available  at  Jd.  a 
unit  in  the  State  of.  Washington  (U.S.A.).  When  one 
reaches  such  figures  as  this,  every  hundredth  of  a  penny 
per  unit  represents  an  important  saving  and  one  more  and 
more  difficult  to  achieve.  Nevertheless,  the  Ferrantian 
dream  of  current  at  Jd.  per  unit  is  well  within  the  bounds 
of  possibility.  The  cheap  current  in  the  Washington 
district  has  led  to  great  developments  in  electric  smelting, 
and  the  same  may  be  said  of  Sheffield  and  certain  other 
places  in  this  country  where  bulk  supply  is  available  at 
prices  which  are  falling  steadily  and  are  already  low  enough 
to  explode  the  old  idea  that  a  country  without  water- 
power  could  never  have  really  cheap  electricity  for  in- 
dustrial purposes. 

Electric  Radiators  in  the  Orchard— According  to  The 
Fruitgrower,"  electric  radiators  are  being  tried  in  the 
orchards  of  Papanin,  New  Zealand,  as  a  protection  against 
frost.  The  radiators  take  the  place  of  the  "smudge" 
fires  previously  used  and,  with  cheap  current  such  as  is 
there  available,  the  use  of  the  electric  heaters  may  be 
commercially  practicable.  The  idea  is  to  switch  the  current 
on  every  evening  when  there  are  any  signs  of  frost.  The 
ease  and  speed  with  which  the  radiators  can  be  brought 
into  action  gives  them  an  advantage  over  all  other  methods 
of  orchard  heating,  whether  by  smudge,  coal,  coke  or  oil 
fires  With  the  exception  of  oil,  against  which  there  are 
other  objections,  all  ordinary  methods  of  heating  involve 
considerable  labour  and  delay  before  they  can  be  got  into 
effective  operation.  Results  obtained  in  this  new  appli- 
cation of  electricity  will  be  awaited  with  the  greatest 

interest.  i     .  , 

A  New  Size  oi  Plate.— Now  that  photography  is  used 
for  so  many  purposes— including  many  of  great  commercial 
importance,  e.g.,  the  illustration  of  catalogues  and  adver- 
tisements in  every  industry— it  will  be  interesting  and 
welcome  news  to  many  readers  to  learn  that  the  Eastman 
Kodak  Co.  has  placed  a  7  ins.  by  n  ins.  plate  on  the 
market  The  proportions  of  this  plate  are  intermediate 
between  those  of  the  5  by  7  plate  and  those  of  the  *"  post- 
card "  plate.  The  new  plate  is  admirable  for  taking  tall 
buildings  or  tall  machinery,  or  if  it  be  used  "  on  its  side  " 
the  plate  eliminates  unnecessary  sky  space  from  land- 
scapes whilst  giving  extra  length  in  the  picture.  This 
arrangement  is  equally  advantageous  when  a  lathe,  planer 
or  turbo-generator,  &c,  has  to  be  photographed.  Natur- 
ally the  number  of  plate  sizes  should  be  kept  to  a  minimum 
in  the  interests'  of  standardisation  and  economy,  but  the 
7  by  11  plate  is  assured  of  a  hearty  welcome  (and  will 
likely  supplant  the  8  by  10  size),  since  it  conveys  _the 


impression  of  being  larger  than  the  8  by  10,  and  almost 
invariably  permits  a  more  useful  view  to  be  recorded. 

Trade  Notes. 

From  Messrs.  S.  G.  Leach  and  Co.,  Ltd.,  26,  Artillery  Lane, 
London,  E.C,  comes  a  folder  dealing  with  electrically  driven 
Air  Compressors.  These'  outfits,  which  combine  efficiency, 
durability,  and  simplicity  of  operation,  are  designed  for  hard 
service,  and  are  admirably  adapted  for  such  duties  as  tyre 
inflation  in  garages,  cleaning  out  armatures  by  air-blast,  etc. 
Each  outfitconsists  of  an  efficient  two-cylinder  pump,  geared  to 
a  high-grade  electric  motor,  or  alternatively  arranged  for  belt 
drive.  Types  A  and  B  are  portable,  being  arranged  for  this 
purpose  on  a  neat  metal  truck  which  permits  of  the  whole  outfit 
being  wheeled  about.  Each  set  includes  20  ft.  of  best  reinforced 
rubber  air  hose,  with  pressure  gauge  attached,  and  20  ft.  of 
lamp  cord  with  plug.  A  small  nozzle  for  attachment  to  the  hose 
when  the  air  is  to  pe  used  for  cleaning  purposes  is  also  included. 
There  is  practically  no  installation  expense,  as  connection  to 
the  electricity  supply  is  by  means  of  the  usual  plug.  Full 
particulars  on  application. 

Messrs.  T.  W.  Broadbent,  Ltd.,  Victoria  Electrical  Works, 
Huddersneld,  are  again  to  the  fore  with  a  range  of  Squirrel 
Cage  A.C.  Motors.  Features  of  novelty  are  evident  in  their 
construction  and  general  design,  the  result  being  a  machine  which 
is  the  last  word  in  robustness  and  reliability.  The  "  N  "  Type 
Motors  are  standardised  for  50  cycle  three-phase  circuits,  but 
can  be  wound  for  other  periodicities  and  phases  when  desired. 
The  standard  winding  is  for  220  or  440  volts.  The  Rotor,  which 
is  built  up  directly  on  the  shaft,  is  provided  with  air  spaces 
running  parallel  to  the  latter,  and  in  all  except  the  six  smallest 
sizes,  radial  ventilating  ducts  are  also  provided.  The  rotor  rode 
are  mechanically  expanded  at  the  ends  to  fit  tightly  into  the 
short-circuiting  rings,  by  means  of  conical  plugs  which  are 
driven  into  holes  drilled  in  the  ends  of  the  rods.  This  con- 
struction makes  the  rods  and  rings  practically  homogeneous, 
and  overcomes  a  frequent  source  of  trouble  in  this  type  of  motor. 
These  motors  are  listed  in  B.H.P.s  ranging  from  1  to  50,  the 
corresponding  speeds  lying  between  1,400  and  730  r.p.m.  We 
strongly  commend  them  to  the  notice  of  all  power  users. 

1st  London  Engineer  Volunteers. — Headquarters,  Bal- 
derton  Street,  Oxford  Street,  W.  Orders  for  the  Week,  by 
Lt.-Col.  C.  B.  Clay,  V.D.,  Commanding.  Officer  for  the  Week  : 
Platoon  Commander  of  No.  1  Platoon.  Monday,  April  16  : 
Technical  for  Platoon  No.  9,  at  Regency  St.  ;  Squad  and  Platoon 
Drill,  Platoon  No.  10  ;  Signalling  Class  ;  Recruits'  Drill/6.30  to  8. 
Weds.  :  Instructional  Class,  6.15  ;  Platoon  Drill,  Platoon  No.  1 
Thurs,  :  Platoon  Drill,  Platoon  No.  7  ;  Ambulance  Class  by  M.O., 
6.30  ;  '  Signalling  Class.  Friday  :  Technical  for  Platoon  No.  10, 
Regency  Street ;  Squad  and  Platoon  Drill,  No.  9  ;  Recruits 
Drill,  6.30  to  8.30.  Saturday  :  Commandants'  Parade,  2.4a, 
Uniform  for  Route  March.  Fall  in  at  Putney  Bridge  Station. 
Drums  and  Bugles  to  attend.  Sunday :  Special  Work  at 
Bombing  School.  Parade  Clapham  Junction  Station  (City  and 
S  L  Tube  Railway),  9.45  a.m.  Uniform,  haversacks,  water- 
bottles.  Mid-day  rations  to  be  carried.  As  this  work  is  very 
important  the  Commandant  would  like  to  see  much  larger 
parades.    Other  orders  as  usual. 
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IMPORTANCE  OF  INCLUDING  BELT  THICKNESS 
IN  COMPUTATIONS  FOR  MOTOR  DRIVE.* 


By  W.  F.  Schaphorst. 

I  have  heard  it  argued  that  belts  don't  slip  as  much 
as  we  think.  A  certain  gentleman  put  a  belt  on  a  four- 
inch  driving  pulley  and  made  it  drive  a  40-inch  pulley. 
The  small  driving  pulley  made  1,000  revolutions  per 
minute.  He  therefore  figured  that  the  speed  of  the 
large  pulley  should  be  100  revolutions  per  minute 
because  1,000  /io  =  100.  The  ratio  of  4  to  40  is  the  same 
as  1  to  10,  therefore  it  seems  like  a  very  simple  thing 
to  figure  this  problem. 

However,  imagine  this  gentleman's  suprise  when  he 
found  that  the  driven  pulley  ran  at  a  speed  of  a  trifle 
over  105  revolutions  per  minute  instead  of  100,  and 
when  fully  loaded  its  speed  was  103  revolutions  per 
minute.  "  How  does  it  do  it  ?  "  he  asked.  "  Instead 
of  slipping  or  losing  speed  on  account  of  belt  stretch 
it  actually  gains  speed  on  me." 

So,  as  a  matter  of  experiment,  he  reversed  the  drive, 
making  the  large  pulley  the  driver  and  running  it  at 
100  revolutions  per  minute.  He  figured,  as  is  ordinarily 
done,  that  the  speed  of  the  small  pulley4  should  be 
1,000  revolutions  per  minute.  But  he  could  only  get 
948  revolutions  per  minute  out  of  the  small  pulley, 
even  when  no  load  was  being  transmitted.  When 
the  belt  was  stressed  by  a  load  the  best  he  could  get 
out  of  the  small  pulley  was  929  revolutions  per  minute. 

ThereupQn  he  started  reading  what  he  could  find 
on  the  subject  of  belt  transmission.  He  bought  a 
book  and  studied  it  carefully,  but  no  good  did  it  do 
him.  He  found  a  parallel  problem  worked  out,  giving 
tlic  same  errors  he  had  encountered.  He  looked  into 
manufacturers'  catalogues  also,  but  found  no  help 
until  he  took  his  troubles  to  a  friend,  who  is  an  old 
hand  at  belt-transmission  problems,  and  this  friend 
at  once  told  him  that  the  trouble  lay  in  the  fact  that 
the  thickness  of  the  belt  was  not  taken  into  considera- 
tion. "  You  must  always  add  the  thickness  of  the 
belt  to  the  pulley^diameter  in  the  formulae,  "  counselled 
the  friend. 

*  Electrical  Review,  Chicago. 


Thereupon  he  developed  the  following  formula  out 
of  the  one  that  usually  appears  in  books  on  belts  and 
pulleys  : — 

N/n^(d+t)  I  (Dt) 
where  A7  =  revolutions  per  minute  of  the  large  pulley. 

n  revolutions  per  minute  of  the  small  pulley. 
D=  diameter  of  the  large  pulley  in  inches. 
d  =diameter  of  the  small  pulley  in  inches, 
i!  =  thickness  of  the  belt  in  inches. 
He  substituted  the  values,  which  I  have  already 
given,  in  this  formula,  and  surely  enough  obtained 
105  as  a  result  when  the  small  pulley  was  used  as  the 
driver;  and  948  when  the  large  pulley,  as  a  driving 
pulley,  ran  at  100  revolutions  per  minute.   The  thick- 
ness of  his  belt  was  one-fourth  inch. 

In  order  to  impress  this  point  more  forcibly  on  the 
reader's  mind,  I  have  made  the  accompanying  sketch 


Chart  Showing  How  Pulley  Diameters  Should  be 
Measured. 

in  an  exaggerated  way.  It  shows  just  how  pulley 
diameters  should  be  measured — including  the  thickness 
of  the  belt.  And  the  sketch  also  shows  why  a  thick 
belt  will  fool  the  ordinary  layman  more  quickly  than 
will  a  thin  one.  If  a  belt  did  not  have  any  thickness 
at  all,  then,  and  only  then,  would  the  simple  formula 
be  correct. 

Now,  coming  back  to  my  first  sentence,  I  have 
heard  it  argued  that  belts  don't  slip  as  much  as  we 
think,  on  account  of  this  influence  of  belt  thickness.. 
That,  however,  is  not  true.  Belts  do  slip,  and  it  is  a 
pretty  safe  bet  that  they  always  will,  to  some  extent 
at  least. 

It  is  a  simple  matter  to  compute  belt  slip  even  when 
taking  belt  thickness  into  consideration.  This  is  done 
by  using  the  above  correct  formula  as  a  basis  and  as 
a  result  we  have  this  formula  : — 

S=R  {D+t) — r(d  +t)  =total  belt  slip  per  minute 
in  inches,  where  R  =  revolutions  per  minute  of  the 
driving  pulley, 

r  =  revolutions  per  minute  of  the  driven  pulley, 
D  =  diameter  of  driving  pulley  in  inches, 
d  =  diameter  of  driven  pulley  in  inches, 
/=thickness  of  belt  in  inches. 
Now,  to  compute  the  horse-power  lost  due  to  belt 
slip,  use  this  formula  : — 

h.p.=H.PxS/R{D+t). 

When  H.P.  is  the  horse-power  of  the  motor  given 
to  the  driving  pulley. 

If  you  will  supply  these  correct  formulae  to  your  belt 
drives  you  will  surely  find  that  every  belt  that  pulls 
any  load  at  all  is  slipping  to  some  extent.  There  is  a 
power  loss  in  every  working  belt  due  to  either  slip  or 
creep.    If  there  is  no  slip  there  certainly  is  creep. 

Creep   is   due   entirely  to   the   electricity   in  the 
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belt  and  is  unavoidable.  So,  if  you  find  that  you  are 
losing  about  two  per  cent,  of  the  power  when  checking 
with  the  above  formulae,  and  if  the  belts  are  heavily 
stressed,  you  can  safely  attribute  the  loss  to  creep. 
But  if  you  get  a  result  greater  than  two  per  cent,  you 
can  generally  be  sure  that  something  is  wrong  and 
power  is  needlessly  going  to  waste.  Slip  can  be  stopped 
by  giving  the  belt  proper  care. 

A  belt  that"  is  transmitting  power  is  tighter  on  one 
side  than  on  the  other.  The  tighter  side  is  stretched 
more  than  the  other.  We  therefore  have  a  longer 
belt  going  on  to  the  driving  pulley  than  comes  off. 
The  belt  naturally  has  to  adjust  itself  as  it  goes  around 
the  pulley  to  make  up  for  this  difference  in  length. 
Hence  we  have  that  unavoidable  action  known 
as  "  belt  creep." 

So,  in  conclusion,  we  must  agree  that  belts  either 
slip  or  creep  and  every  action  can  be  accounted  for. 
But,  above  all,  when  making  your  computations, 
don't  forget  to  include  the  thickness  of  the  belt.  .  It 
has  been  the  source  of  deception  in  many  instances. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 

(Continued  from  page  208.) 
If  line  construction  is  good  the  maintenance  costs  will 
be  low  and  the  great  advantage  of  freedom  from  faults  is 
gained.  Loss  of  time  to  telegraphists,  delays  to  tele- 
grams, and  annoyance  to  subscribers  to  telephone 
systems  which  result  from  interruption  to  wires  are 
reduced  to  a  minimum  if  the  constructional  work 
is  of  the  best.  Probably  in  no  other  class  of  engineer- 
ing is  the  success  of  a  work  dependent  upon 
factors  of  such  low  values  mechanically  as  in  telegraph 
and  telephone  engineering.  A  telegraph  line  may 
be  1,000'  miles  in  length  and  its  good  working 
depend  not  only  upon  a  thin  wire  having  a  breaking 
strain  of  500  or  600  lb.,  but  even  more  so  upon  scores 
of  little  joints  and  connections  spread  over  entire 
length.  A  lineman  may  turn  awkwardly  on  a  pole  and 
a  cross  connecting  wire  be  broken  without  his  knowing 
it,  a  long  and  important  wire  being  thereby  thrown 
.  idle.  Good  materials,  properly  standarised  for  the  dif- 
ferent classes  of  lines  and  work  and  good  workmanship 
are  of  the  greatest  importance.  They  may  cost  more 
initially,  but  they  pay  in  the  end.  The  appearance  of 
a  line  counts  for  nothing  with  some  engineers ;  it  is  suf- 
ficient if  passable  telegraph  signals  or  telephonic  speech 
can  be  got  through.  But  in  all  other  branches  of  en- 
gineering, in  bridge,  designing,  in  architectural  work, 
attention  is  given  to  the  appearance  of  the  structure,  and 
money  is  spent  on  it.  Why  should  the  telegraph  and 
telephone  engineer  be  exceptional  in  this  respect?  If 
overhead  lines  are  necessary  in  towns  and  suburbs  from 
the  point  of  view  of  economy,  they  should  be  so  con- 
structed as  to  be  of  neat  appearance  and  in  keeping  with 
their  surroundings  as  far  as  possible. 

Double-shed  white  porcelain  insulators  of  Post  Office 
types  are  generally  used  in  these  Colonies  and  in  South 
Africa.  On  the  farmers'  lines  in  South  Africa  and  on 
some  lines  in  British  East  Africa  a  small  single-shed 
porcelain  cup  is  used.  It  is  quite  a  satisfactory  light  line 
insulator  for  use  where  the  climate  is  dry.  The  spindles 
and  cupholders  used  with  these  cups  are  generally  of  the 
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standard  types  adopted  by  the  British  Engineering 
Standards  Committee,  although  for  light  conductors 
single  and  double  J  and  also  U  cupholders  of  lighter  pat- 
terns are  used.  For  leading-in  purposes  the  Purves- 
Sinnott  pot-head  insulator  is  now  much  used  in  the  single 
and  double  groove  and  side  knob  patterns  in  which  it  is 
made. 

Bright's  shackles  are  practically  obsolete,  as  in 
England,  but  they  are  still  used  here  and  there  in  spite 
of  the  large  and  direct  surface  they  offer  for  leakage. 

Black  insulators  of  the  large  P.O.  pattern  made  from 
a  bituminous  composition  have  been  given  a  trial  in 
several  of  the  Colonies,  but  are  not  highly  spoken  of.  The 
chief  value  claimed  for  them  is  that  they  are  not  so  con- 
spicuous as  white  insulators,  and  therefore  less  likely 
to  suffer  from  stone-throwing. 

Glass  insulators  so  much  used  in  the  United  States 
and  Canada,  where  the  climate  is  dry,  are  not  used  to 
any  extent  in  the  Crown  Colonies,  and  not  at  all  in 
South  Africa,  The  inferior  insulation  of  glass  as  com- 
pared with  porcelain  has  been  against  its  adoption.  Some 
insulation  tests  of  porcelain  and  glass  insulators  of  the 
same  size  and  shape,  carried  out  for  the  author  recently, 
gave  an  average  of  50,000  megohms  for  the  former  and 
3,500  for  the  latter.  Both  types  of  insulators  were  soaked 
in  water  for  72  hours,  and  tested  under  the  same  atmo- 
spheric conditions.  Glass  insulators  are  much  affected 
by  changes  of  temperature,  and  are  liable  to  fly  to  pieces, 
even  when  these  changes  are  comparatively  slow.  Irr, 
India,  where  glass  insulators  were  tried,  they  had  to  be 
abandoned  because  of  this  weakness.  Where  they  are 
used  on  iron  spindles  a  cushion  of  wood  must  be  pro- 
vided, as  is  the  case  in  America  and  Canada.  Porcelain 
insulators  are  less  affected  by  temperature  changes. 
They  are  tougher,  and  when  used  in  the  standard 
manner  on  screwed  spindles  with  elastic  washers  of  felt 
or  indiarubber,  they  are  quite  reliable.  Felt  washers 
are  generally  used  to-day. ,  They  are  cheaper  than 
rubber,  and  equally  efficient.  Where  porcelain  insula- 
tors are  fixed  to  the  spindles  by  a  non-elastic  cement 
they  are  liable  to  be  shattered  during  rapid  changes  of 
temperature.  Porcelain  insulators  of  Continental  make 
have  been  used  in  some  of  the  Colonies,  but  they  are 
extremely  brittle,  and  it  is  no  uncommon  thing  for  the 
internal  threads  to  be  completely  broken  away  by  the 
swaying  of  the  line  wire  after  the  insulators  have  been 
in  use  a  few  months.  The  insulation  of  a  line  is  a 
matter  of  the  first  importance.  The  best  insulator 
gives  the  best  service,  and  the  author  is  prepared  to  say 
that  no  insulators  made  are  to  be  compared,  either  for 
insulation,  strength,  or  general  serviceableness,  with  the 
British  Post  Office  standard  porcelain  types  as  made  in 
England. 

In  some  Colonies  porcelain  insulators  having  a  groove 
across  the  top  for  the  line  wire  are  used.  The  method  of 
binding  in  is  not  so  convenient  or  reliable,  and  if  a 
binder  gives  way  there  is  a  risk  of  the  line  wire  falling 
on  the  outside  of  the  cup  and  causing  damage  to  traffic 
below.  Where  the  top  groove  is  not  used  to  carry  the 
line  wire,  as  is  frequently  the  case,  there  is  no  object 
in  providing  it,  as  it  only  adds  to  the  cost  of  the  cup. 

Canada.- — The  arms  generally  used  are  of  British 
Columbia  fir.  A  6-wire  arm  used  by  the  Grand  Trunk 
system  is  7  ft.  long  by  4|  in.  by  2>\  in.  The  insulators 
are  spaced  18  in.  apart  at  the  pole,  and  15  in.  between 
the  insulators  on  each  side  of  the  pole,  the  end  holes 
being  3  in.  from  the  end  of  the  arm.  The  spacing  of 
the  arms  is  22  in.  The  arms  used  by  the  Canadian 
Pacific  Company  are  6  ft.,  7  ft.  6  in.,  and  8  ft.  for  4,  6, 
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8  wires  respectively,  the  end  holes  being  4  in.  from 
the  ends  of  the  arm  in  each  case.  The  spacing  between 
arms  is  24  in.  The  Great  North -Western  Company's 
arms  are  somewhat  similar,  but  the  arm  spacing  is 
20  in. 

On  telephone  lines  6  and  10  wire  arms  are  used,  but 
the  10-wire  is  the  general  standard.  The  spacing  is 
usually  12  in.  between  cups,  with  18  in.  at  the  pole, 
and  the  arms  are  generally  spaced  24  in.  apart,  although 
.-22  in.  is  used  by  some  Administrations. 

All  arms  are  supported  by  two  galvanised  braces. 
Double  cross-arms  fixed  in  the  same  plane  on  the 
opposite  sides  of  the  pole  and  bolted  together  by  means 
of  shoulder  bolts  are  much  used  on  terminal  poles. 
These  arms  are  usually  further  strengthened  with 
back  braces.  Wood  side  blocks  or  brackets,  screwed  at 
the  top  to  take  the  insulator,  and  screwed  to  the  pole, 
are  often  used  where  only  a  few  wires  are  erected. 


Australia. — -Wood  arms  and  single  iron  b rackets  are 
used  on  both  wood  and  iron  poles.  The  arms  are  got  I  ron: 
timber  from  one  or  other  of  the  great  variety  of 
eucalyptus  trees  which  are  plentiful  in  the  country.  They 
are  usually  of  3  in.  square  section  with  the  edges  chain 
fered.    The  standard  lengths  are  : 

spacing. 
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The  spacing  at  the  pole  is  18  in.  in'  all  cases,  and  the 
distance  from  the  end  spindle  hole  to  the  end  of  the  arm 
is  3  in.  The  arms  are  fixed  at  14-in.  centres  on  the 
poles.  Wood  poles  are  slotted  to  a  depth  of  1|  in.  to 
take  the  arms,  and   the  latter   are  fixed  by  means  of 


Fig.  6. — Pole  Line  Construction,  Canada. 


Both  porcelain  and  glass  insulators  are  used  on  both 
telegraph  and  telephone  lines ;  but,  owing  to  the  won- 
derful dryness  of  the  climate,  glass  is  found  to  give 
sufficient  insulation  in  most  localities,  and  is  largely 
used,  mainly  in  the  single-shed  form.  Where  high  in- 
sulation is  required  on  both  telephone  and  telegraph 
circuits,  as  on  long-distance  lines  and  in  wet  districts, 
porcelain  is  used.  The  insulators  are  usually  held  on 
wood  pins,  screwed  with  a  large  thread  to  take  a  cor- 
responding thread  in  the  insulator.  This  pin  has  a 
tapering  shank  which  fits  rigidly  into  the  hole  in  the 
arm.  In  some  cases  a  steel  pin  is  used  with  iron  washer 
and  nut  at  the  arm  end  and  with  a  wood  thimble  on 
the  top  end  to  take  the  'insulator.  Fig  6  is  a  typical 
illustration  of  pole-line  construction  in  Canada. 


bolts,  each  with  a  square  washer  £  in.  thick  under 
both  head  and  nut.    Wood  arms  are  used  on  rail  poles. 

The  standard  insulators  used  are  of  porcelain  or  stone- 
ware of  double-shed  type,  and  made  in  two  sizes.  They 
are  threaded  internally  and  are  usually  carried  on  wood 
pins  similarly  threaded,  although  iron  spindles  with 
lead-screw  tops  are  also  used.  The  wood  pins  are  made 
to  fit  tightly  into  the  wood  arms.  Where  there  is  a 
possibility  of  the  wire  lifting  the  pins  out  of  the  arm 
or  bracket,  a  piece  of  200-lb.  galvanised-iron  wire  is 
passed  through  a  hole  in  the  shank  of  the  pin  and  the 
ends    twisted   together.      Double   terminal  irons  (or 

The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J. 
Eok.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 
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shackles,  as  they  are  called)  with  standard  insulators 
and  steel  spindles,  and  also  cupholders  with  British 
Post  Office  pattern  insulators  are  used  for  terminating 
wires  for  transposition  purposes.  Special  transposition 
insulators  are  also  used. 

(To  be  continued.) 


ELECTRICITY   AND  AGRICULTURE. 


Mr.  C.  T.  Allan,  Hon.  Secretary  of  the  Western  Section 
of  the  Institution  of  Electrical  Engineers,  is  doing  the 
country  a  good  service  in  promulgating  his  ideas  as  to  the 
usefulness  of  electricity  to  the  farming  community.  He 
states  that  "  the  Germans  are  very  wide  awake  as  to  re- 
placing by  mechanical  means  to  relieve  their  farmers  of 
the  manual  drudgery  and  labour  and  at  the  same  time 
lightening  the  cost.  They  lay  down  narrow-gauge  portable 
railways,  and  with  the  aid  of  a  small  electric  locomotive 
convey  their  manures  to  the  land,  returning  with  the 
produce.  As  regards  milking,  a  little  machine  of  one  and  a 
half  horse-power,  working  two  hours  in  the  morning  and 
one  and  a  half  hours  in  the  afternoon,  will  easily  milk 
70  cows,  and  one  man  or  a  woman  can  attend  to  the  milking 
of  eight  cows  simultaneously.  He  says  it  is  on  record 
that  one  man,  with  a  machine  milker,  has  milked  60  cows 
in  two  hours.  Although  not  generally  known,  a  number 
of  these  machines  are  already  in  use  in  Britain-.  The 
German  farmer,  in  order  to  save  the  cost  of  many  motors, 
each  separately  driving  its  own  machine  or  group  of 
machines,  uses  a  portable  motor  mounted  on  a  trestle 
that  can  be  carried  by  two.  men.  The  motor  is  arranged 
for  giving  several  different  speeds,  and  is  used  for  operating 
either  a  wood-sawing  or  splitting  machine,  a  tree  feller, 
chaff-cutter,  root  pulper,  corn  kibbler  or  grinder,  sheep 
shearing  machines,  for  grooming  horses  or  cows  by  brushes, 
or  vacuum  apparatus,  butter  churns,  cream  separators, 
threshing  machines,  or  bone  grinders. 

"  Most  wonderful  of  all  are  the  results  of  electro-culture 
or  stimulation  of  crops,  and  it  has  been  shown  that  by 
extremely  high  pressure  electrical  currents  the  yield  of 
crops  can  be  increased  10  to  50  per  cent.  This  has  already 
been  done  with  oats,  potatoes  and  barley,  and  electric 
light  has  already  been  used  to  ripen  fruit  and  for  forcing 
plants." 

Then  there  is  the  result  in  the  matter  of  by-products. 
The  Germans  dry  the  leaves  of  potatoes  and  sugar-beet 
and  use  them  as  food  for  cattle.  They  annually  dry 
24,000,000  tons  of  green  leaves  into  6,000,000  tons  of  food, 
valued  at  two  and  a  half  million  pounds. 

Such  excellent  results  as  these  and  numerous  others 
have  been  obtained  through  electricity.  Why  cannot  we 
do  as  well  or  better  ?  Light,  cheap  overhead  wires,  carrying 
an  ample  supply  of  power,  can  be  run  to  the  farming 
districts.  It  may  be  that  this  has  not  been  sufficiently 
urged,  because  the  profits  to  be  made  out  of  the  units 
used  are  small  indeed.  Still,  electrical  people  will  put  up 
the  lines  if  the  farmer  will  assist  with  regard  to  cost,  and 
if  the  local  authorities  and  Government  departments  will 
immediately  co-operate  and  permit  the  lines  to  be  run. 
Hitherto,  in  any  advanced  schemes  grandmotherly  re- 
strictions have  handicapped  the  pioneer.  Now  is  the  time 
to  work,  not  to  talk,  nor  to  obstruct. 

It  may  be  mentioned  that,  as  regards  South  Wales, 
the  expense  of  obtaining  the  necessary  current  would  indeed 
be  small,  as  the  cables  of  the  various  generating  stations 
that  abound  in  that  district  run  over  many  thousands  of 
acres  of  farm  land  to  the  various  collieries  and  works,  and, 
as  Mr.  Allan  remarks,  many  farming  centres  are  near  to 
the  stations  from  which  supply  could  be  immediately  given 
and  extensions  carried  into  further  districts  in  a  surprisingly 
short  time.  ,"  The  engineer  will  enable  the  farmer  to  save 
time,  money,  drudgery,  and  labour  by  the  aid  of  the 
mammoth  he  has  tamed  and  harnessed,  named  Electricity." 


RECOVERING    GOLD    IN    THE    PLATING  SHOP. 


Under  existing  conditions  it  is  more  important  than 
ever  that  not  a  particle  of  gold  be  wasted  or  (what  is 
almost  as  bad)  allowed  to  accumulate  idly  on  hooks,  wires 
and  plating  baskets.  Fortunately  it  is  quite  a  simple  matter 
to  recover  the  precious  metal,  as  will  be  seen  from  the  follow- 
ing hints  gleaned  from  the  Brass  World.  In  order  to 
refine  gold  solutions,  crocus  or  other  sediment  is  removed 
by  filtration  through  double'-ply  paper,  and  zinc  shavings 
are  then  added  at  the  rate  of  3  ounces  per  gallon  of  solution. 
A  hot  cyanide  solution  gives  up  its  gold  in  5  to  7  hours 
and  a  cold  solution  in  about  24  hours.  The  solution  is 
then  poured  off  the  zinc,  which,  together  with  any  powder- 
gold,  is  washed  free  from  cyanide  and  treated  with  warm 
nitric  acid  to  remove  zinc  and  other  base  metals.  After 
washing  away  the  acid,  the  bright  yellow  flakes  or  dull 
brown  powder  may  be  further  refined  by  melting  under 
saltpetre  (an  oxidising  flux),  or  by  dissolving  m  aqua- 
regia  and  precipitating  as  fulminate  of  gold  by  using 
strong  ammonia.  After  washing  the  fulminate  until  all 
blue  is  removed  and  the  gold  is  a  full  yellow,  it  may  be 
dissolved  in  cyanide  and  used  to  make  up  fresh  or  re- 
plenish old  solutions.  „ 

Thin  deposits  on  wire  or  other  pieces  may  be  stripped 
by  using  the  latter  as  anodes  in  an  old  solution  to  which 
bisulphite  of  soda  or  ammonia  chloride  has  been  added  at 
the  rate  of  2  ozs.  per  gallon.  The  stripped  metal  is  collected 
on  a  zinc  cathode  and  then  dealt  with  as  above.  Thick 
deposits  on  hooks,  baskets,  etc.,  may  be  peeled  off 
mechanically  or  the  parts  cut  into  small  pieces  and  treated 
with  warm  nitric  acid.  The  acid  should  be  diluted  with 
hot  water  before  pouring  off,  otherwise  it  is  dense  enough 
to  hold  fine  gold  in  suspension.  A  mixture  of  sulphuric  and 
nitric  acids  is  cheaper  where  large  quantities  of  scrap  have 
to  be  treated,  but  there  is  risk  of  the  solution  foaming  over 
and,  moreover,  the  sulphuric  acid  forms  crystals  of 
copper  sulphate  which  encase  the  gold  shells. 

Engravers'  chips  and  bench  filings  should  be  freed 
from  iron  by  a  strong  magnet  and  treated  with  nitric 
acid  to  remove  base  metals.  The  gold  shells  are  then 
dissolved  in  aqua  regia  and  either  precipitated  by  iron 
sulphate  (the  powder  being  melted  under  saltpetre  to 
remove  dross,  and  a  little  ammonia  chloride  being  subse- 
quently added  to  the  melt),  or  ammonia  may  be  used  to 
precipitate  the  gold  as  fulminate  which  is  utilised  as  above, 


Magneto  Flash  Lamps. — It  is  reported  that  a  German 
firm  has  placed  on  the  market  a  modified  "  flash  lamp  " 
differing  from  the  usual  type  in  that  a  small  magneto- 
generator  is  used,  instead  of  dry  cells  or  an  accumulator, 
to  supply  current.  About  £  watt  (0.15  amp.  at  3  volts)  is 
needed  by  the  usual  size  of  lamp.  There  is  no  obvious 
impracticability  in  building  a  clockwork  driven  generator 
to  yield  this  output.  The  whole  question  is  whether  the 
machine  can  be  made  small  enough  and  cheap  enough  to 
be  acceptable  in  this  service.  Apparently  this  has  been 
done,  and,  if  so,  the  advantages  in  point  of  convenience 
and  reliability  are  obvious.  It  is  hardly  conceivable  that 
the  generator  can  in  any  way  compete  with  the  familiar 
dry  cell  in  cost,  but  the  best  dry  cell  is  subject  to  limitations 
to  avoid  which  one  would  gladly  pay  any  reasonable  addi- 
tion to  first  cost,  at  any  rate  in  many  spheres  of  application 
of  the  flash  lamp.  There  seems  to  be  room  here  for  co- 
operation between  British  clock  makers  and  electrical 
manufacturers.  A  more  substantial  clock-work-driven 
magneto  lighting  set  for  use  in  bedrooms,  etc.,  would  be 
very  useful. 


Fuel  Economy  Bt  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  interested  in  using  coal  with  economy  and  efficiency.  Royal 
8yo,  illustrated,  Is.  Id.  net,  post  free  from  Electricity  Office. 
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SIEMENS  MOTORS 


—  for  - 
All  Outputs, 
Speeds  and 
Voltages. 


Fop  Direct  Cu  rrent.  Ft>r  Three-phase  Current 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEflRAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5350. 


JOHNSON   &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.   A.C.  CONTROL-ALSO  A.C.   &  D.C.  L.T. 

AND 

TRANSFORM  ERS 

STANDARDISED  UP  TO   1,500  K.V.A.   25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION. 

SUPPLIERS    TO  THE 

ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 

Iohnson  and  Phillips  £■ 

Charlton.  london.S.E. 

Telegrams:  ESTABLISHED    1875.  Telephone: 

Juno.  Charlton-Kent.  Greenwich  400  (6  lines). 
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Safety  First" 


There  are  no  exposed  live-  parts,  and  neither  the  starter 
nor  the  switch  fuse  can  be  left  in  partial  contact  on 

B.T.H. 

Motor  Control  Panels 

FOR 

continuous     current  circuits. 


The  whole  of  the  apparatus 
complies  with  the  Home  Office 
rules  for  the  use  of  electricity  in 
factories.  The  panels  consist  of 
a  sheet  steel  base  carrying  a 
starting  rheostat  and  a  switch 
fuse,  the  whole  forming  a 
compact  rigid  unit  of  neat 
appearance. 

Prompt  delivery  of  most  sizes 
from  stock, 

capacities  from  5  to  30  H.  P. 
and  from    110   to   550  volts. 

.Write  for  price  list  LE  134  on  Motor 
Control  Panels. 


1 


B.T.H.  Motor  Control 
Panel    3  0  H.P. 


The  British  Thomson-Houston  Co.,  Ltd., 

Electrical    Engineers   and  Manufacturers, 
Head  Office  and  Works      -      -      -      Rugby,  England 
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To  prevent  waste  of  paper,  labour,  freight,  space  and  cartage, 
the  entire  Press  of  the  country,  on  May  I.  is  abandoning  the 
practice  of  receiving  returned  unsold  papers.  Therefore  you 
must  order  your  "Electricity  "  to  be  reserved  for  you. 

Hand  This  Form  to  Your  Newsagent.    April  1917 

"ELECTRICITY"  ORDER  FORM. 

To  Mv  Newsagent. 

Please  reserve  for  me  weekly  (until  this  order  is 
cancelled)  a  copy  of  "  Electricity." 


Signature 


Address  _ 


STRONG,  RELIABLE. 
BRILLIANT,  ECONOMICAL 


LAMPS 


Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 


Electrical 
"  Fires." 


Outbreaks  of  fire  are  all  too  often  wrongly  attributed 
to  electrical  causes,  the  average  newspaper  reporter 
being  prone  to  fall  back  upon  elec- 
tricity when  all  other  resources  fail 
him.  In  the  circumstances,  any 
evidence  as  to  the  principal  causes  of 
such  outbreaks,  especially  if  founded 
on  reliable  statistics,  is  of  value  as  serving  to  demon- 
strate the  inaccuracy  of  this  system  of  reporting  and 
the  safety  of  electricity  supply  from  a  fire  risk  stand- 
point. The  American  National  Board  of  Fire  Under- 
writers have  analysed  the  origin  of  500,000  fires  which 
occur  each  year  in  the  United  States,  and  have  tabulated 
the  results  under  two  main  headings — "Strictly  Pre- 
ventable Causes  ''  and  "Partly  Preventable  Causes." 


In  the  first-named,  fires  originating  from  defective 
chimneys  and  flues  occupy  the  leading-  place,  while 
stoves,  furnaces  and  boilers  come  second ;  cigars, 
cigarettes  and  pipes,  third  ;  matches,  fourth  •  and  petro- 
leum and  its  products,  fifth.  In  the  partly  .preventable 
category  electricity  is  credited  with  a  7.3  per  cent, 
record.  "Pretty  high  percentage,"  the  pessimists  may 
say,  but  consider  for  a  moment  before  finally  passing 
judgment.  The  majority  of  the  outbreaks  classified 
as  having  an  electrical  origin  were  due  to  gross  care- 
lessness in  the  use  of  electrical  heating  appliances,  such 
as  irons,  curling  tongs,  etc.,  which  the  users  had  left 


A  Patriotic! 
Contem- 
porary. 


in  circuit,  with  current  switched  on,  until  thev  became 
overheated  and  set  lire  10  whatever  combustible  material 
they  happened  to  be  in  physical  contact  with. 

When  this  war  is  over  the  Mother  Country  w  ill  owe 
a  ^ood  deal  to  the  efforts  of  her  Colonial  children. 

There  is  probably  no  British  country 
so  honest  and  outspoken  on  the  sub- 
ject of  Germany  and  her  Huns  as 
is  Australia,  and  we  congratulate  her 
heartilv  upon  the  thoroughness  with 
which  the  anti-German  campaign  is  being  conducted 
down  under,  judging  by  the  Australian  press,  the 
Hun  and  his  followers  will  have  little  chance  even  ol  a 
bare  existence  in  Australia  after  the  war,  whilst,  as  for 
his  trade  prospects,  perhaps  the  less  said  the  better. 

The  Australian  press,  and  especially  our  contem- 
porary, the  Australian  Statesman  and  Standard,  does  not 
hesitate  to  say  exactly  what  it  thinks  of  the  enemy. 
From  the  verv  beginning  an  active  campaign,  aimed  at 
the  total  demoralisation  of  German  influence  in  Australia, 
has  been  vigorously  waged.  The  Commonwealth  was 
one  of  the  first  of  our  Colonies  to  post  the  names  and 
titles  of  enemy  firms,  and,  what  is  more,  make  it  a 
punishable  offence  to  have  any  dealings  with  them  w  hat- 
soever.  Considerable  space  has  been  devoted  to  this 
praisew  orthy  object  in  the  columns  of  our  contemporary, 
which,  moreover,  has  lost  no  opportunity  of  bringing 
home 'to  the  Australian  public  the  type  of  foe  with 
whom  we  have  to  deal. 


Quite  recently  it  is  conducting  a  campaign  for  the 
furthering  of  trading  relations  with  this  country,  and 
to  that  end  has  distributed  to  all  professional  men, 
heads  of  engineering  firms,  architects,  and  others  in 
the  Commonwealth  who  are  entrusted  with  the  expen- 
diture of  State  and  Municipal  funds  on  public  works, 
or  who  may  be  in  a  position  to  influence  such  expendi- 
ture, a  series  of  striking  posters,  calculated  to  catch 
the  eye  and  expressing,  in  bold  type,  the  many  argu- 
ments in  favour  of  the  preservation  and  extension  of  a 
profitable  trade  connection  between  Great  Britain  and 
Australia. 


'■'Kinsmen  First" — "If  Australia  Cannot.  Make  what 
You  Want— British  Goods  by  British  Workmen  Should 
be  Your  Aim,"  are  two  of  trie  slogans  which  stand  out 
among  the  many.  A  striking  Calendar  for  191 7  bears 
portraits  of  nine  military  leaders  of  a  "  Bloody, 
Degenerate  and  Blasphemous  Race,"  and  is  headed  by 
the  truism,  in  bold,  leaded  type— "The  Only  Good 
German  is  a  Dead  German."  We  cannot  do  better 
than  act  up  to  the  principle! laid  down  by  Mr.  Critchley 
Parker,  of  the  Australian  Statesman  and  Standard,  that 
the  Allies  must  so  finish  the  war  that  Germans  will  not 
dare  raise  their  eyes  to  a  White  Man's  Level  lor  a 
Century. 


There    is    so   little  to  criticise  in  the  conduct  of 
London's  excellent  Tubes  that  -one  hesitates  to  com- 
ment upon  their  methods.    There  are, 
London's  Un-  however,  one  or  two  minor  points 
dergroundRail-  which    call  for     improvement,  and 
ways  :  A  Hint,  would    doubtless   contribute  largely 
to      the      convenience      of  their 
patrons.     For  example,  one  has  no  fault  to  find  with 
the  Very  excellent  sijzn-posting  system  in  the  "  tubes 
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themselves,  but  wherever  these  link  up  with  the  elec- 
trified "  District "  there  is  apt  to  be  some  confusion  in 
the  mind  of  even  a  travelled  Cockney  when  he  suddenly 
comes  up  against  the  "East-bound  Trains"  or  "West- 
bound Trains  "  at  certain  stations  wbich  he  is  not  in 
the  habit  of  using  frequently. 

It  is  a  little  puzzling  at  St.  James's  Park,  for 
example,  to  know  whether  Charing  Cross  lies  East  or 
West ;  one  has  to  pause  and  consider  for  the  moment, 
and  although  I  frequently  use  this  station,  I  have  on 
more  than  one  occasion  taken  the  wrong  platform  and 
had  to  retrace  my  steps.  Similarly,  the  train  indicators 
give  copious  information  regarding  distant  points  on 
the  various  routes,  but  make  no  mention  of  intervening 
stations  close  at  hand.  Of  course,  the  average 
Londoner  knows  his  railway  routes  off  by  heart  and 
instinctively  takes  the  correct  train,  but  to  the  country 
cousin  the  system  must  be  somewhat  puzzling. 


The  entrances  and  exits  of  the  joint  stations  are  also 
somewhat  of  a  task  to  the  aged  and  infirm,  a  fault 
which  "will  doubtless  be  rectified  as  time  goes  on  and 
the  escalator  principle  is  developed.  Those  travelling 
stairways  save  weary  limbs  and  are  far  better  capable 
of  dealing  with  heavy  traffic  rushes  than  the  intermittent 
"lift"  services.  Again,  as  regards  naming  of  stations, 
whv  "  Charing  Cross  "  as  the  title  of  tlhe  Embankment 
Station,  and  Strand  for  the  S.E  &  C.R.  ?  This  is  very 
misleading  to  the  stranger  within  our  gates.  The  real 
"Strand"  was  originally  the  river  bank,  or  what  is 
now  the  Embankment,  hence  the  true  locales  are 
actuallv  reversed. 


The  Hun 
Electrical 
Industry. 


In  view  o>f  the  very  strong  position  of  the  electrical 
industry  in  German}'  prior  to  the  war,  it  is  of  vital 
interest  to  electrical  manufacturers 
in  this  country  to  maintain  a  close 
watch  on  its  movements  now,  when, 
hampered  by  the  deprivation  of 
its  flourishing  export  trade,  it 
might  be  thought  k>  be  languishing.  That  there 
is  little  likelihood  of  a  diminution  in  the  efforts  of 
the  Hun  electrical  traders  after  the  War  to  win  back 
their  foreign  markets  is  evident  from  a  recent  article 
in  the  Frankfurter  Zeitung.  From  statistics  quoted  in 
the  article  it  would  appear  that  large  sums  are  being 
appropriated  towards  supporting  the  resumption  of 
Germany's  electrical  export  trade  after  the  war. 


The  following  extracts  from  the  article  are  of  more 
than  passing  interest : — "  More'  than  any  other  large- 
scale  industry  the  electrical  industry  was  characterised, 
already  before  the  'war,  by  enormously  extended  works, 
and  by  a  carefully  organised  financial  system,  which 
spread  it's  net  over  half  the  globe.  The  industry  thus 
became  one  of  the  strongest  of  the  pillars  on  which 
German  industrial  expansion  rested,,  but  because  of 
its  international  interests  it  offered  many  points  of 
attack  in  a  time  of  crisis  like  the  present.  Yet  the 
industry  has  not  only  withstood  the  onslaughts'  made 
upon  it,  but  has  actually  improved  its  financial  position. 
The  remarkable  nature  of  this  achievement  becomes 
apparent  when  it  is  borne  in  mind  that  the  industry  is 
cut  off  from  some  of  its  important  foreign  interests, 
that  these  very  interests  have  been  endangered  by  a 
ruthless  policv  of  persecution,  and  that  the  industry  has1. 


been  almost  completely  deprived  of  a  branch  of  its 
activity  which  is  vital  to  it,  viz.,  its  export  trade." 


"The  industry  has  achieved  its  successes  by  recon- 
constructing  itself  for  purposes  of  war  work.  The 
enormous  factories,  with  their  exemplary  organisation 
and  their  host  of  skilled  w  orkers  and  technical  specialists, 
have  become  indispensable  centres  of  war  activity.  But 
while  the  net  profits  have  been  high,  the  dividend  rates 
have  not  been  commensurate  with  them.  It  is  of  the 
utmost  importance  for  the  economic  position  of  Germany 
after  the  war  that  large-scale  industries  like  the  elec- 
trical industry  should  make  far-sighted  provision  for 
the  future.  The  disparity  between  the  net  profits  and 
the  dividends  actually  paid  to  shareholders  in  the  elec- 
trical industry  is  reallv  evidence  of  strength." 

Elektron. 


SIMPLE  METHOD  OF  LOCALISING  FAULTS. 

The  accompanying  figure  illustrates  a  method  which 
has  been  devised  in  Germany  for  locating  a  fault  in  a 
cable  (E  F)  when  two  auxiliary  cables  (A  B,  C  D)  are 
available.  Twio  resistance  measurements  are  needed  at 
the  end  F  of  the  damaged  cable,  and  it  is  not  necessary 


FAULT 


to  know  the  resistances  of  A  B  and  C  D.  The  ends 
A  C  E  of  the  three  cables  are  connected  together,  and 
a  galvanometer  (G)  and  bridge  wire  (F  H  D)  are  con- 
nected between  F  and  D,  as  shown.  The  balance  point 
(H)  of  the  bridge  is  found  with  K  connected  first  to 
B  and  then  to  earth.  The  bridge  ratio  in  the  two 
measurements  may  be  a  :  b  and  c  :  d  respectively.  Then, 
if  (a  +  b)  =  (C  +  dj,  i.e.,  the  same  bridge  F  H  D  is  used 
in  both  cases,  we  have  that  x  •=  lc  a  —  where  1  is  the 
length  of  the  faulty  cable  and  x  is  the  distance  of  the 
fault  from  the  end  F. 


1st  London  Engineer  Volunteers. — Orders  for  the  Week, 
by  Lt.-Coh  C.  B.  Clay,  V.D.,  Commanding.  Officer  for  the 
Week:  Platoon  Commander  A.Gerard.  Mon  ,  Apr.  23  :  Tech- 
nical for  Platoon  No.  9,  at  Regency  St.  ;  Squad  and  Platoon 
Drill,  Platoon  No.  10  ;  Signalling  Class,  Recruits*  Drill,  6.20  to  8. 
Weds. :  Instructional  Class,  6.15  ;  Platoon  Drill,  Platoon 
No.  2.  Thursday  :  Platoon  Drill,  Platoon,  Nos.  5  and  6  : 
Ambulance  Class  by  M.O.,  6.30  ;  Signalling  Class.  Friday  : 
Technical  for  Platoon  No.  10,  Regency  Street;  Squad  and 
Platoon  Drill,  No.- 9.:  Recruits'  Drill,  6.30  to  8.30.  Saturday  : 
N.C.O's.  Class,  2.45,  under  Captain  Bentley  and  the  Instructor 
of  Musketry.  Sunday,  April  29  :  Special  work  at  Bombing 
School.     Other  orders  as  usual. 


Blackburn. — Sergt.  Leslie  Smith,  of  the  Australian 
Force,  only  son  of  Mr.  Fred  Smith,  of  Granville  Road, 
Blackburn,  is  reported  killed  in  action.  Deceased  soldier 
went  to  Sydney  some  five  years  ago  to  take  up  an  appoint- 
ment as  electrician.  He  had  been  three  times  in  hospital. 
He  served  his  apprenticeship  as  an  electrician  with  Messrs. 
Thompson  Bros.,  of  Blackburn. 
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Manufacturers  of 


Fluid  Cells 


and 


Dry  Cells. 


WOOLWICH 


Advertisement  of  Siemens  Brothers  &  Co.,  Ltd.,  Woolwich,  London,  S.E.  18. 
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TELEPHONY. 


[Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Final  Grade 
Examination  in  Telephony,  held  on  May  5,  1916."] 

Compiled  by  First-Class  Honoursman. 


{Continued  from  page  186.) 

Q.  7.— Calculate  the  self-induction  of  a  circuit  of  100 
ohms  resistance  in  which  an  alternating  current  of  500 
frequency  has  a  strength  of  100  milliamperes,  but  which 
is  increased  to  300  milliamperes  when  the  frequency  is 
reduced  to  100.  Assume  that  the  e.m.f.  and  self- 
induction  both  remain  constant. 

J.— The  algebraic  statement  of  Ohm's  law  for  an 
alternating  current  when  resistance  and  inductance 
alone  are  present  in  circuit,  is 

e 

Sr*  +  (27T  nlf 

where  i  is  the  current  in  amperes,  e  the  e.m.f.  in  volts, 
r  the  resistance  in  ohms,  n  is  the  frequency  of  alter- 
nations, I  the  inductance  in  henries,  and  71-^3.14159— 
say  22  ly. 

Substituting  the  given  values  when  the  current  is 
100  milliamperes, 

100      _  e 

I-000        / 1002  +  (2  x  22/7  x  500  x  I)'1 -  ^ 
also  when  the  current  is  increased  to  300  milliamperes 
300  e 

■  ■  ■  -M 


i.e., 


whence 


I'000         ^  1002  +  (2  x  22  /y  x  100  x  /)2 
Dividing  (1)  by  (2), 

I  =    /iOO2  +  (2  X  22/  7  x  IOQ  x  1)2 

3      S 1002  +  (2  x  22  ly  x  500  x  /)2 
Squaring  both  sides, 

I  _  1002  +  (2  x  22  ly  x  100  x  iy- 
9     ioo2  +  (2  x  22  ly  x  500  x  iy 
I     49  +  1936/2 
9  49+48400/2 

I  =  —  o  112  henry. 

(>.  8. — Describe,  and  give  a  diagram  of  connections 
of  a  method  of  charging  accumulators  from  an  alter- 
nating current  source  without  the  use  of  a  motor 
generator. 

A. — An  alternating  current  can  very  conveniently 
be  converted  into  a  uni-directional  current  by  employing 
a  mercury-arc  rectifier. 

In  Fig.  9  Fis  the  rectifier  tube. 
Its  action  [depends  on  the  fact 
that  mercury  vapour  in  an  ex- 
hausted tube  is  a  good  conductor 
of  current  in  one  direction,  but 
is  almost  an  insulator  for  current 
in  the  reverse  direction  ;  conse- 
\r     y  quently,if  an  alternating  current 

be  sent  through  the  tube  while 
an  arc  is  maintained,  one  half 
of  [the  wave  will  pass  and  the 
other  will  be  suppressed.  A  and 
A 1  are  anodes,  C '  is  the 
cathode,  B    is  the  battery  of 


accumulators,  R  and  Rr  are  reactances,  and  T  is  a 
transformer  in  the  supply  circuit  for  the  purpose  of 
reducing  the  voltage  to  that  required.  As  the  current 
alternates,  first  one  anode,  then  the  other,  allows  the 
current  to  pass,  a  continuous  current  thus  flowing  to- 
the  cathode  C,  through  the  battery,  through  the  re- 
actance on  either  side,  and  back  to  the  source  of  supply! 
At  each  reversal  of  the  current,  the  reactances  R  or  Rt 
discharge,  and  so  maintain  the  arc  and  also  tend  to- 
reduce  inequalities  in  the  current  strength. 

The  cathode  A2  is  for  the  purpose  of  starting  the 
arc.  It  contains  mercury,  and  when  the  tube  is  slightly 
tilted  a  small  quantity  flows  from  A-£  to  C,  which 
establishes  the  arc  as  soon  as  the  tube  is  returned  to 
its  normal  position. 

The  arrangement  has  an  efficiency  of  at  least  80  per 
cent,  at  one  quarter  full  load  and  upwards. 

Q.  9. — Explain  briefly  the  principal  points  of  difference 
between  a  C.B.  and  a  magneto  telephone  system.  What 
are  the  advantages  and  disadvantages  of  each  as  regards 
operating,  working  efficiency,  and  maintenance  of 
plant  ? 

A. — In  the  C.B.  system  the  electrical  energy  for 
signalling  and  speech  transmission  is  centralised  in 
a  common  battery  or  batteries  located  at  the  exchange  ; 
while  in  the  magneto  system  the  electrical  energy  for 
signalling  and  speech  transmission  is  provided  at  each 
subscriber's  instrument.  In  the.  former  system, to  call  the 
exchange  the  subscriber  merely  raises  his  receiver 
from  the  switch-hook,  and  to  give  the  signal  to  the  ex- 
change to  disconnect,  he  performs  the  natural  act  of 
replacing  the  receiver  on  the  switch-hook.  In  the 
magneto  system,  however,  to  call  the  exchange  the 
subscriber  must  turn  the  handle  of  a  ringing  generator,, 
and  to  give  the  clearing  signal  to  the  exchange  he 
must  again  turn  the  handle  of  the  generator. 

Operating. — Electric  glow-lamps  can  be  economically 
employed  for  line  and  supervisory  signals  in  a  C.B. 
equipment.  Such  signals  can  more  readily  be  seen 
than  those  of  the  electro-magnetic  type  ;  the  former 
are  smaller,  and  thus  permit  of  their  close  association 
with  apparatus  used  by  the  operator.  For  instance, 
the  line  lamp  can  be  fitted  underneath  and  adjacent 
to  the  answering  jack  which  is  used  by  the  operator 
in  replying  to  a  call.  (On  small  switchboards  the  mag- 
neto system  may  have  a  form  of  combined  jack  and 
electromagnetic  indicator,  but  this  apparatus  is  objection- 
able for  large  systems  owing  to^the  comparatively  large 
space  taken  up  by  it,  and  to  maintenance  difficulties.) 

In  the  C.B.  system  the  subscriber  rarely  omits  to 
replace  his  receiver  on  the  switch-hook  at  the  con- 
clusion of  a  conversation,  and  clearing  signals  therefore 
seldom  fail.  On  the  other  hand,  a  magneto  exchange 
subscriber  must  both  restore  the  receiver  and  ring 
off  by  generator,  and  he  not  infrequently  fails  in  the 
latter,  thus  holding  up  cord  or  junction  circuits. 

Working  Efficiency. — One  large  energy  supply  at 
the  exchange  can  be  worked  more  efficiently  than  can 
numerous  and  widely  separated  small  energy  units 
located  at  subscribers'  premises. 

Maintenance  of  Plant. — (1)  Lines.  The  constant 
voltage  applied  to  the  lines  by  the  C-B.  system  provides 
for  the  quick  announcement  of  the  development  of 
faults.  The  absence  of  a  constant  voltage  on  the  lines 
pennits  of  faults  remaining  unnoticed  for  lengthy 
periods. 
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TN  the  stores  where  accidental  knocks 
are  almost  bound  to  occur  occasionally 
it  is  essential  that  the  strongest  possible 
lamp  should  be  used.  OSRAM,  G.E.C. 
Lamps  fulfil  this  special  requirement.  See 
that  every  lamp  you  buy  bears  the 
words  "OSRAM   G.E.C.  made  in  England." 
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OLD  ELECTRIC  LAMP  TOPS  wanted 
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Peroxide.  Old  Copper  Cable.  Scrap  Metals,  and  every 
description  ot  Metallio  Dross  purchased  for  cash,  Town 
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(2)  Iiistruments.^-The  maintenance  of  primary 
batteries  and  hand  generators  in  magneto  instruments 
at  subscribers'  premises  is  both  troublesome  and  costly. 
Both  items  of  apparatus  are  absent  in  C.B.  subscribers 
instruments.  • 

Q  10  —Explain  what  would  probably  happen  to  a 
fully  protected  modern  exchange  plant  with  under- 
ground distribution  if  a  power  circuit  of  500  volts 
direct  current  were  to  find  earth  at  the  exchange  through 
the  medium  of  an  underground  telephone  cable.  Would 
the  result  differ  if  the  pressure  of  the  power  circuit  was 
10,000  volts  alternating  ? 

4  —The  protective  arrangements  at  the  exchange 
consist  of  a  lightning  protector,  heat  coil,  and  glass 
tube  fuse.  If  a  power  circuit  of  500  volts  were  to  come 
into  contact  with  an  underground  telephone  cable  it 
is  probable  that  the  lightning  protector  would  act 
first  and  put  the  jumper  wire  to.  earth  at  the  arrester 
side'  of  the  main  distributing  frame.  This  action 
would  result  in  a  heavy  current  flowing  through  the 
glass  tube  fuse  on  the  line  side  of  the  frame  ;  the  fuse 
wire  would  melt,  and  disconnect  the  power  circuit.  If 
the  lightning  protector  did  not  act,  then  the  current 
would  probably  operate  the  heat  coil,  and  so  put  the 
line  to  earth  A  heavy  current  would  now  flow,  melting 
the  fuse  wire,  and  disconnecting  the  power  circuit  as 
already  described. 

If  a  power  circuit  of  10,000  volts  alternating  were 
to  come  into  contact  with  an  underground  telephone 
cable  it  is  probable  that  the  insulation  of  the  cable 
would  be  pierced  at  the  point  of  contact,  and  the  power 
circuit  would  thus  be  earthed.  If  the  power  circuit 
did  not  find  earth  by  breaking  down  the  cable,  it  is 
probable  that  the  glass  tube  fuse  would  blow,  and  so 
disconnect  the  line. 

(To  be  continued.) 

[Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and  Telephony 
Final  Exams."  1906-19x5.  frice  is.  8d.  poU  jree  yr*~ 
Electeicity  Office.) 

SALVAGING  ABANDONED  OLD  CABLE  PROVES 
PROFITABLE.* 


A  very  interesting  case  of  the  recovery  of  a  considerable 
amount  of  lead-covered  cable,  which  had  not  been  in 
use  for  many  years  and  had  been  forgotten,  recently 
occurred  in  Lincoln  Park,  the  great  public  pleasure 
resort  on  the  north  side  of  Chicago.  In  making  some 
excavations  for  water  pipes,  the  workmen  ran  across 
a  buried  2.5-inch  steel  pipe  containing  four  cables,  of 
which  every  one  connected  with  the  Electrical  Depart- 
ment had  forgotten.  It  was  paraffined  cotton-insulated 
lead-covered  cable  which  was  used  to  supply  current 
to  the  Yerkes  electric  fountain  that  was  a  very  popular 
feature  of  the  park  in  the  middle  nineties.  This  fountain 
had  been  installed  shortly  after  the  World's  Columbian 
Exposition,  at -which  electric  fountains  were  a  prominent 
and  spectacular  feature  oi  the  electrical  display.  As 
the  novelty  of  the  fountain  wore  off  it  was  operated 
less  and  less  frequently,  and  finally  entirely  abandoned 
some  18  years  ago.  .  «  -  ii 

The  cable  recovered  was  found  to  be  m  apparently 
excellent  condition,  although  it  had  been  buried  for 
such  a  long  time.    About  12,000  feet  of  cable  was 
*  Electrical  Review,  Chicago. 


recovered.  It  was  proposed  to  use  this  cable  to  good 
advantage  in  new  construction  work  in  the  Lincoln 
Park  system,  extensions  to  the  lighting  circuits  of 
which  are  continually  being  made.  However,  upon 
being  tested  at  7,000  volts  it  broke  down  consistently, 
and  was  therefore  junked.  It  is  evident  that  the 
pioneers  in  cable  building  did  not  consider  a  large  factor 
of  safety  essential.  A  profit  of  several  hundred  dollars 
was  realised  in  the  junk  on  account  of  the  present  high 
values  of  copper. 


f  Underground  Conduit  Line 


Brick  tlanhole 


Old  Construction  Method  in  which  Manholes 
were  Formerly  Set  Off  Some  15  Feet  from 
Underground  Conduit  Line. 

A  peculiar  feature  of  this  old  conduit  installation 
was  the  practice  of  installing  the  manholes  some  15  feet 
away  from  the  main  line  and  connected  to  the  conduit 
by  means  of  elbows,  as  shown  in  the  accompanying 
diagram.  Only  one  splice  was  found  in  this  old  cable, 
the  splice  itself  being  little  larger  than  the  cable  and 
showing  excellent  workmanship. 

Following  an  investigation  by  C.  H.  Shepherd,  elec- 
trical engineer-in-charge,  the  Lincoln  Park  circuits  have 
been  so  re-arranged  as  to  release  some  50,000  feet  of 
excellent  modern  cable,  which  is  being  pulled  out  and 
used  on  the  large  amount  of  new  construction  work 
now  being  done  by  the  Lincoln  Park  Electrical  Depart- 
ment, thus  effecting  a  marked  economy  on  account  of 
the  exceptionally  high  price  of  cable  now  prevailing, 
and  the  difficulty  of  getting  reasonably  prompt  deliveries. 

Situation  Vacant.— A  carbon  lamp  maker  is  wanted  in 
a  London  factory.    See  an  advertisement. 

Appeal  to  Our  Readers.— News  has  come  to  friends  of 
Private  George  Tucker,  Welsh  Regiment,  that  he  has  been 
killed  in  action.  Private  Tucker,  who  was  38  years  of  age, 
before  joining  the  colours  was  an  automatic  controller 
attendant  at  the  Corporation  Electricity  Works,  and  his 
widow  and  son,  who  live  at  34,  Arabella  St.,  Roath,  Cardiff, 
are  anxious  to  know  from  any  of  his  comrades  as  to  how 
he  fell.  ■  : 

Terrible  Death  of  an  Electrician.— Second  Lieutenant 
Hugh  Howells,  the  well-known  electrician  under  the  Rhym- 
neylron  Co.,  has  met  with  a  terrible  death  whilst  engaged 
in  experimenting  with  a  new  aeroplane.  It  appears  that 
when  his  machine  was  flying  at  a  rather  low  altitude  it 
fell,  and  striking  a  building  burst  into  flames.  Before 
he  could  be  extricated  he  was  badly  burnt,  and  he  died 
in  a  military  hospital  near  to  where  the  accident  happened. 
Much  sympathy  is  extended  to  his  young  wife  and  child,, 
who  are  residing  at  Barry  Island. 
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Reviews  of  Books,  Sc. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

The  Engineer's  Year-Book,  191 7.  By  H.  R.  Kempe, 
M.I.C.E.  Limp  Red  Leather,  over  2,000  pp.  and  1,700 
engravings.  (Lockwood,  20s.  net  or  20s.  7d.  post  free  from 
"  Electricity  "  Office).— What  is  to  be  said  about  this  monu- 
mental treasure  house  of  engineering  data?  Last  year 
we  remarked  that  it  was  invaluable  and,  like  an  engineer 
or  employee  who  combines  brains  with  skilled  hands, 
it  improves  in  value  year  by  year.  It  has  been  revised 
most  carefully  and  about  200  pp.  of  new  matter  have  been 
added  including  a  very  practical  and  instructive  sub-section 
dealing  with  "The  Metric  System"  from  the  pen  of 
Mr.  A.  H.  Allen.  The  electrical  section  is  a  volume  in 
itself,  about  150  pages,  and  contains  just  the  information 
which  is  useful  to  the  practical  man  while  all  the  other 
branches  of  engineering  science  are  handled  equally  well. 
The  incut  thumb  references  to  the  index  and  the  buyers' 
guide  are  innovations  which  will  be  fully  appreciated  by 
all  users  and  as  the  edition  for  191 6  was  sold  out  almost 
before  publication  we  can  only  advise  would-be  buyers 
to  order  promptly  before  it  is  too  late.  Copies  may  be 
obtained  through  "  Electricity  "  office  for  20s.  7d.  post 
free  Congratulations  on  the  whole  production  are  due 
alike  to  the  editor,  Mr.  Kempe,  and  the  publishers,  Messrs. 
Lockwood,  who  issue  it  on  behalf  of  the  proprietors,  Messrs. 
F.  C.  &  W.  H.  Smith. 


Tournal  of  the  Institute  of  Metals  (Vol,  XVI.)- 
Edited  by  G.  Shaw  Scott,  M.Sc.  (Institute  of  Metals, 
2IS  net)  _As  the  war  goes  on  so  does  the  importance 
of  'metals  increase,  hence  we  do  not  expect  to  find 
any  appreciable  adverse  war-effect  on  such  an  impor- 
tant scientific  and  technical  publication  as  the  Journal 
of  the  Institute  of  Metals,  the  sixteenth  half-yearly  volume 
of  which  has  just  been  issued  under  the  editorship 
of  Mr  G  Shaw' Scott,  M.Sc.  Among  the  many  valuable 
communications  recorded  in  the  Journal  is  one  on  "  The 
Development  of  the  Spelter  Industry,"  by  Mr.  E.  A  Smith 
of  Sheffield  who  goes  very  exhaustively  into  the  vital 
question  of 'zinc  and  the  war,  and  the  need  for  ensuring 
in  the  future,  that  this  metal  is  handled  entirely  by 
Britishers  within  the  British  Empire  A  very  full  dis- 
cussion of  Mr.  Smith's  Paper  is  recorded  ;  this  .should  be 
read  alon<*  with  the  Paper  by  those  interested  m  this  all- 
important  subject.  The  Journal  also  includes  a  verbatim 
account  of  Professor  W.  H.  Bragg's  fascinating  Hay  Lecture 
on  "  X-Rays  and  Crystal  Structure,  with  Special  Reference 
to  Certain  Metals,"  the  printing  of  which  has  been  eagerly 
awaited  by  many  metal  workers,  engineers  and  physicists 
desirous  of  following  the  latest  conception  of  the  structure 
of  metals  as  revealed  by  the  X-rays. 

An  indication  of  the  international  character  of  the 
Institute  of  Metals  is  given  by  the  inclusion  in  the  Journal 
of  three  foreign  communications,  these  being  by  Messrs. 
€  H  Mathewson  and  E.  M.  Thalheimer,  of  Yale  University, 
on  "  The  Annealing  of  Arsenical  Brass  "  ,  by  Dr.  W.  D( 
Helderman,  of  Utrecht  University,  on  '  The  Allotropy  of 
Silver  "  •  and  by  Mr.  W.  R.  Ingalls,  of  New  York,  on 
"  Cadmium  in  Spelter,"  the  latter  paper  dealing  with  a 
•question  much  debated  in  the  munitions  world. 

The  concluding  section  of  the  new  volume  forms,  as  it 
were  a  "  review  of  reviews  "  in  which  are  given  valuable 
summaries  of  recent  metallurgical  work  in  all  countries. 

In  spite  of  the  increased  cost  of  paper  and  of  printing, 
the  price  of  this  essential  metallurgical  publication  remains 
for  the  present  unaltered  at  21s.  net.  Copies  can  be 
purchased  through  any  bookseller,  or  direct  from  Elec- 
tricity Office,  for  21s.  5d.  post  free. 


Popular  Mechanics  Shop  Notes  for  1917.  Over  200  pp., 
profusely  illustrated.  (Popular  Mechanics,  Chicago.  2s.  6d. 
net.)— Needless  to  say,  we  always  extend  a  hearty  welcome 
to  this  ever  interesting  compendium  of  notes  explaining 
and  .in  the  majority  of  cases  illustrating  just  how  to  do  in 
a  practical  and  economical  manner  the  thousand  and  one 
odd  jobs  which  are  constantly,  cropping  up  in  the  daily 
routine  of  a  mechanic,  whether  electrical,  automobile,  or 
indeed  any  one  of  its  numerous  branches.  Many  of  the 
electrical  notes  refer  to  really  nobby  ideas  which  would 
appeal  to  quite  a  wide  circle  of  readers  in  this  country,  and 
the  book  is  well  worth  more  than  the  modest  price  at  which 
it  is  published. 

Various  Items. 


Begelly. — Electrical  pumping  and  winding  are  being 
adopted  at  the  New  Reynatton  Colliery.  As  soon  as  ever 
possible,  new  electrically-driven  screens  and  washers  are 
also  to  'be~  installed.  The  pumps  are  capable  of  raising 
60,000  gallons  per  hour,  and  the  underground  motors  are 
90'h.p.  and  the  pit  motors  no  h.p. 

Meetings. — The  Inst.  E.E.  will  meet  at  the  Inst.C.E., 
Great  George  Street,  Westminster,  S.W.,  on  Thursday, 
26th  inst.,  at  6  p.m.  (light  refreshments  at  5.30  p.m.). 
Paper:  "High-tension  Overhead  Transmission  Lines," 
by  Mr.  G.  V.  Twiss,  Associate  Member.  The  arrange- 
ments of  the  Junior  Inst.  Engineers  for  the  next  few  weeks 
are  as  follows  :  April  20,  W.  S.  E.  Hutson  on  "  Gas  Tur- 
bines." April  27,  Mr.  T.  A.  Watson  on"  Cartridge  Making." 
May  4,  Mr.  H.  E.  Cosgreave,  on  "  Pneumatic  Tubes." 
All  at  39,  Victoria  Street,  Westminster,  S.W.  1. 

Cleaning  Silver  Electrolytically.— Tarnish  on  silver  is  due 
to  the  action  of  sulphur  and  the  following  method  of  clean- 
ing depends  upon  the  solubility  of  silver  sulphide  in  the 
solution  used  and  on  re-deposition  of  silver,  from  the 
silver  sulphide  solution  on  to  the  article  being  cleaned. 
The  solution  used  is  of  soda  and  salt,  and  it  should  be 
kept  boiling  for  maximum  efficiency.  The  article  to  be 
cleaned  must  be  in  contact  with  a  piece  of  aluminium  or 
zinc.  Aluminium  is  much  better  for  the  purpose  than  zinc, 
since  the  former  keeps  clean  whereas  zinc  becomes  coated 
with  carbonates  and  must  be  cleaned  frequently  in  dilute 
hydrochloric  acid.  If  whiting  paste  or  similar  material 
be  used  to  polish  the  silver,  the  silver  sulphide  tarnish  is 
removed  mechanically  and  permanently,  so  that  a  silver 
spoon  may  lose  0.0 1  grain  of  silver  each  time  it  is  cleaned. 
By  the  new  method,  however,  the  sulphide  is  simply  dis- 
solved away'  and  the  greater  part  of  the  silver  content  of 
the  sulphide  is  then  re-deposited  on  the  spoon  so  that  the 
loss  of  weight  is  only  about  one  twenty-fifth  as  great  as  in 
mechanical  cleaning.— U.S.  Dept.  of  Agriculture. 
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POWER  FACTOR  IMPROVEMENT. 


The  current,  in  an  a.c.  circuit  is  a  constantly  varying 
one,  both  in  magnitude  and  direction,  and  the  resultant 
magnetic  field  accordingly  varies  in  a  like  manner.  Here, 
then,  we  have  the  condition  stated  by  Faraday  required 
to  produce  an  e.m.f.,  i.e.,  relative  motion  taking  place 
between  a  conductor  and  a  magnetic  field.  Therefore,  we 
have  an  additional  e.m.f.  acting  in  the  conductor  apart 
from  the  line  voltage — an  e.m.f.  of  the  latter's  own  pro- 
duction— -the  direction  of  which  is  such  that  it  tends  to 
prevent  the  production  of  itself,  i.e.,  it  acts  in  opposition 
to  the  line  voltage. 

This  e.m.f.  of  self-induction  impedes  the  flow  of  the 
line  current,  causing  it  to  lag  behind  the  impressed  voltage, 
part  of  the  latter  being  absorbed  in  overcoming  the  e.m.f. 
of  self-induction,  and  part  in  overcoming  the  ohmic  re- 
sistance of  the  circuit. 

From  this  it  can  be  seen  that  a  measurement  of  the 
power  absorbed  in  doing  useful  work  in  an  a.c.  circuit 
cannot  be  obtained  by  getting  the  product  of  the  voltage 
and  the  current  as  in  a  d.c.  circuit.  That  quantity  is  only 
obtainable  by  first  deducting  the  induced  e.m.f.  from  the 
line  pressure  and  then  multiplying  by  the  current. 

If  this  reduction  in  voltage  becomes  excessive,  it  is  plain 
to  be  seen  that  the  apparatus  connected  to  the  line  will 
not  receive  full  voltage,  and  this  to  obtain  the  rated  horse- 
power will  mean  excessive  current.  The  ratio  between 
the  true  power  (current  x  drop  in  volts  due  to  ohmic 
resistance)  and  the  apparent  power  (current  x  total 
voltage)  is  termed  the  Power  Factor,  and  this  is  usually 
given  as  the  cosine  of  the  angle  of  lag,  and  obviously  cannot 
be  greater  than  unity ;  so  that  the  nearer  the  Power 
Factor  approaches  unity  the  smaller  becomes  the  power 
absorbed  in  overcoming  the  induced  e.m.f. 

There  are  several  causes  of  excessive  induced  voltage. 
A  short  length  of  cable  would  not  induce  a  large  e.m.f., 
*but  a  motor  or  a  transformer  having  many  turns  of  wire 
round  soft  iron  cores  would  induce  a  sufficiently  large 
back  pressure  to  cause  a  serious  loss  in  efficiency,  especially 
it  lightly  loaded.  A  long  length  of  cable  would  have  the 
same  effect. 

Excessive  induced  e.m.f.  giving  rise  to  a  had  Power 
Factor  has  several  bad  effects. 

1 .  The  Limitation  of  the  Capacity  of  the  Generating  Plant. — . 
This  is  well  illustrated  by  the  example  of  a  Scottish  plant 
where  three  machines  were  running  in  parallel,  each  fully 
loaded  at  a  total  load  of  1,150  amperes,  and  with  a  Power 
Factor  of  .6.    When  the  Power  Factor  was  raised  to  .9  the 


load  fell  to  850  amperes,  so  enabling  one  machine  to  be 
stopped.    With  a  low  Power  Factor  more  current  is  n 
quired  to  counteract  the  loss  in  volts  due  to  the  e.m.f.  of 
self-induction,  and,  consequently,  extra  plant,  involving 
extra  expense,  has  to  be  installed. 

2.  Excessive  Losses  and  Low  General  Efficiency. — If  the. 
losses  in  heat  and  in  e.m.f.  in  overcoming  the  self-induction 
are  high — that  is  to  say,  the  energy  is  being  used  for  no 
useful  work — the  efficiency  will  naturally  be  low.  The 
heat  losses  will  arise  from  the  effects  of  higher  currents, 
and  will  be  equal  to  CaR,  and  this  loss  is  twice  as  large  in 
a  system  having  a  Power  Factor  of  .7  as  in  one  having  a 
Power  Factor  of  unity.  This  applies  alike  to  generators, 
cables,  motors,  or  transformers  ;  so  that  for  a  motor 
delivering  its  rated  horse-power  and  running  off  a  circuit 
with  a  low  Power  Factor,  the  current  would  be  excessive, 
and  the  motor,  although  not  overloaded  from  a  mechanical 
standpoint,  would  be  from  the  electrical  standpoint,  and 
would  get  very  hot. 

3.  The  Decreased  Efficiency  of  Prime-  Movers.— This  is 
very  obvious.  Power  is  taken  up  in  the  generator  to  do 
work  which  cannot  be  classed  as  useful. 

4.  Excessive  Line,  Transformer  and  Distribution  Losses. — • 
The  drop  in  volts  will  be  higher  with  the  extra  current 
due  to  the  low  Power  Factor,  and  this  will  mean  larger 
-mains.  1  The  same  applies  to  transformers  ;  there  will  be 
a  greater  drop  in  the  Primary  voltage,  and  this  will  affect 
the  Secondary.  The  C^R  losses  will  also  be  greater,  e.g., 
a  cable  originally  installed  for  200  h.p.  at  a  Power  Factor, 
of  .8  may  be  seriously  overloaded  when  delivering  the- 
same  h.p.  at  a  Power  Factor  of  .6. 

5.  Abnormal  Rise  in  Temperature  Everywhere. — This  is- 
due  to  the  excessive  currents  and  higher  resistances. 

6.  Bad  Regulation  of  the  Generator  and  Transformer 
Voltages. — The  lagging  current  demagnetises  the  alter- 
nator and  transformer  fields,  and  so  the  voltages  generated 
and  transformed  are  decreased  and  cannot  be  readily 
regulated. 

7.  Overloading  cf  the  Exciter. —  A  larger  current  for 
maintaining  the  generator  field  is  required  to  counteract 
the  demagnetising  effect  of  the  lagging  current,  and  this 
may  mean  that  a  larger  exciter  has  to  be  installed. 

8.  Overloading  and  Burning  of  Switches. — This  is  due  to 
extra  current ;  the  sparking  at  the  "  break  "  is  excessive, 
and  it  may  be  large  enough  to  overload  the  switch  if  the 
latter  has  not  been  given  a  liberal  allowance  when  designed. 

0.  Effect  on  Meters. — These  are  especially  subject  to. 
overloading  and  demagnetisation. 

It  is  apparent  from  the  preceding  that  the  whole  system 
is  influenced  by  a  bad  Power  Factor,  and  that  this  repre- 
sents a  considerable  lo?s  in  efficiency,  and  one  to  which 
it  would  be  most  profitable  to  attend.  The  most  obvious 
way  to  deal  with  this  is  to  prevent  the  formation  *of  the 
e.m.f.  of  self-induction  or  eliminate  it  by  other^means, 
than  by  the  line  pressure. 

The  following  are  the  chief  methods  of  dealingTwith 
this  problem  : — 

1.  SMtic  Condensers. — The  construction  of  a  condenser 
is  well  known  and  requires  no  further  explanation.  When 
the  current  in  an  a.c.  circuit  flows  into  the  condenser  it 
charges  one  set  of  plates  in  a  positive  manner,  and  the  other 
set  in  a  negative  manner.  As  the  pressure  dies  away  pre- 
paratory to  the  reversal  of  the  current,  the  charge  in  the 
plus  plates  of  the  condenser  exerts  itself,  and  flows  out, 
helping  the  reversal,  and  after  this  has  taken  place  helps 
to  build  up  the  line  pressure  in  a  minus  manner;  at  the 
same  time  the  other  pole  of  the  condenser  is  being  charged 
in  a  plus  direction.  The  chief  objection  to  the  condenser 
is  that  the  charge  it  transmits  at  the  reversal  of  the  charging 
current  may  be  excessive,  and  set  up  a  swingingjaction, 
termed  resonance.  The  charge  from  the  condenser  will,' 
if  the  latter  be  properly  designed,  give  the  current  a  lead' 
i.e.,  instead  of  lagging  behind  the  line  voltage  it  is  in  step 
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or  precedes  it.  Another  objection  is  the  limitation  to 
62  s  volts.  It  can,  however,  be  applied  to  a  High  Tension 
system  where  the  voltage  is  reduced  and  L.T  apparatus 
is  used  In  this  case  the  condenser  is  attached  to  the 
L  T  side,  and  only  affects  that  particular  apparatus.  The 
condenser  is  very  simple,  and  it  has  one  decided  advantage 
—no  moving  parts.  Its  comparatively  recent  adaptation 
to  this  purpose  prevents  anything  definite  being  said  about 
its  reliability. 

2.  Synchrono  us  Motors.— This  method  is  the  one  generally 
adopted,  and  is  the  best-known  and  most  reliable.  It  has 
one  great  advantage— it  can  be  made  to  do  useful  work 
and  at  the  same  time  correct  the  lagging  current,  but  it 
requires  a  steady  load.  It  is  certainly  a  disadvantage 
that  it  requires  running  up  to  synchronous  speed,  but  this 
difficulty  is  becoming  less  with  the  modern  methods  of 
starting.  The  lagging  current  is  corrected  by  imposing  a 
magnetic  field  in  the  motor,  separately  produced  from  a 
d.c.  source,  upon  the  a.c.  circuit  in  the  armature  of  the 
synchronous  motor.  _.  . 

3.  Increasing  the  Capacity  of  the  Supply  Station.—  ibis 
is  a  most  costly  process,  entailing  additional  plant,  and  also 
running  cost  and  attendance  continually,  and  then,,  although 
it  may  have  the  desired  effect,  it  is  an  evasion  of  the  real 
trouble. 

4  The  Burnand  Method.— This  is  a  little-used  device 
consisting  of  a  transformer  with  various  tappings  for 
voltages  suitable  for  keeping  the  motor  current  balanced 
at  all  loads. 

5  Phase  Advancers.— -This  consists  of  a  separate  machine 
driven  by  the  motor  on  which  it  is  to  operate  and  improve 
the  Power  Factor.  It  may  be  considered  as  a  separate 
generator  supplying  the  motor  with  magnetic  motive  force 
It  is  connected 'to  the  rotor  of  that  machine,  on  which  it 
impresses  a  current,  at  the  "  frequency  of  slip  "  of  the 
motor.  It  is  an  admirable  machine,  only  taking  sufficient 
power  to  overcome  its  own  internal  resistance  ;  it  supplies 
a  wattless  current,  and  it  would  be  better  practice  and 
more  efficient  to  install  a  smaller  motor  and  a  phase  ad- 
vancer—the motor  then  having  a  Power  Factor  of  unity— 
than  a  larger  motor  necessary  to  deal  with  the  excessive 
current  on  a  system  having  a  low  Power  Factor.  I  his 
of  course  on  account  of  expense  is  only  applicable  to  large 
motors. 

6  The  Kapp  Vibrator.— This  has  not  been  put  to  any 
extensive  commercial  use  as  yet.  This  apparatus  is  also 
connected  to  the  rotor  of  a  motor,  and  by  a  suitable  arrange- 
ment of  a  coil  and  a  vibrating  bar  magnet  an  e.m.f.  is 
induced  which  is  imposed  on  the  rotor  field— a  resultant  of 
the  stator  field— causing  the  current  to  lead  in  the  stator 
and  so  correct  the  bad  Power  Factor. 

The  last  three  are  effective  in  correcting  individual 
machines,  and  may,  to  a  certain  extent,  improve  a  system  ; 
but  where  the  whole  system  is  affected,  due  to  a  collection 
of  medium-sized  motors,  a  machine  is  required  to  correct 
at  the  bus-bars,  and  in  this  case  a  synchronous  motor  is 
the  most  useful ;  so  much  so  that  it  is  getting  common 
practice  to  run  one  of  these  machines  solely  for  Power 
Factor  improvement. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES* 


By  R.  W.  Weightman,  Member. 

{Continued  from  page  244. ) 
The  "  cheaply  constructed "  line  is  a  novel  feature 
authorised  by  the  Commonwealth  Department.  The 
methods  to  be  adopted  in  this  class  of  work  are  fully 
described  in  *a  set  of  instructions  on  the  subject.  Such 
a  line  is  only  erected  when  the  cost  of  a  standard  pole 
line  is  prohibitive,  and  it  is  erected  on  trees,  saplings, 
scantlings,  and  fences.  Owing  to  the  low  efficiency  of 
the  insulation  this  class  of  line  is  used  almost  exclu- 
sively for  local  telephone  services.  No  hard-and-fast 
rules  are  laid  down  as  to  the  kinds  of  supports  to  be 
used,  but  preference  is  given  to  trees  and  scantlings. 
Where  saplings  are  used  they  must  not  be  less  than  12  ft. 
long  and  in.  in  diameter  at  the  top  end.  Scantlings 
must  be  of  hard  wood,  not  less  than  2  in.  by  3  in.  m 
section  and  10  ft.  long.  Swan-neck  spindles  with 
pattern  A  or  B  insulators  are  the  standard  on  straight 
sections  of  line.  Where  the  wire  is  attached  to  a  tree 
a  sling  insulator,  as  illustrated  in  Fig.  7,  is  used.  Thas 
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Fig.  7.- 


-Barrel  Insulator  with  Sling  (Australia). 


Manchester— The  Chairman  of  the  Electricity  Com- 
mittee, in  asking  the  City  Council  to  grant  increases  of 
salary  to  various  officials  in  his  department,  said  that  all 
the  increases  proposed  were  for  men  holding  the  position 
of  supervisors,  who,  under  Government  regulations  were 
unable  to  leave  in  order  to  better  their  circumstances.  In 
many  instances,  men  working  under  them  were  receiving 
higher  wages.  There  were,  for  example,  stokers  now  draw- 
ing £5  a  week  and  upwards,  while  the  supervisors  were  only 
receiving  £200  per  annum.  That  was  not  equitable.  The 
increases  were  granted. 


is  bound  to  the  tree  by  means  of  a  strand  of  four 
No.  14  gauge  galvanised  iron  wires  which  is  passed 
through  the  thimble  on  the  sling.  The  line  wire  is 
passed  through  the  hqle  in  the  barrel  insulator  and  the 
tension  on  the  wire  is  always  in  such  a  direction  as  to 
draw  the  insulator  away  from  the  tree.  Similar  slings 
12  in.  in  'length  are  used  on  angle  poles.  Where  the 
wire  is  carried  on  fencing  posts  barrel  insulators  of  the 
same  type  are  employed.  They  are  fixed  with  spikes 
and  the  wire  is  taken  over  the  top  of  the  insulator  and 

bound  thereto.  ,  1 
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New  Zealand. — Tie  question  of  pole  arms  is  a  vexed 
one  owing  to  the  scarcity  of  suitable  timber  for  the 
purpose.  The  arms  hi  use  are  mostly  of  Rata  wood, 
which  is  hard  aaid  suitable  in  every  way,  but  difficult  to 
obtain.  They  are  used  in  lengths  to  carry  2,  4,  6,  8, 
and  10  wires,  but  4,  6,  and  8  are  more  generally  em- 
ployed. For  light  wires,  as  on  telephone  exchange  dis- 
tribution, the  arms  are  spaced  12  in.  apart  on  the  poles, 
and  the  insulators  are  placed  9  in.  apart.  On  heavy 
trunk  and  telegraph  lines  the  spacing  between  arms  is 
18  in.  and  between  the  insulators  12  in.,  the  space  at 
the  pole  being  18  in.  in  all  cases.  The  insulators  used 
are  of  standard  Post  Office  white  porcelain  types,  the 
large  size  on'  heavy  lines  and  the  small  size  on  exchange 
distribution  work.  On  the  latter  the  Sinclair  double- 
groove  cup  and  also  the  Sinclair- Aitken  leading-in  cup 
are  both  largely  used.  Iron  arms  are  not  used.  Insula- 
tors made  from  a  black  composition  have  been  tried, 
out  haw  not  given  satisfaction.  The  surface  of  the  in- 
sulator is  said  to  roughen  and  the  insulation  to  fall.  In 
many  cases  at  angle  poles  the  wires  have  cut  the  tops 
off  these  insulators. 

Line  Wire. 

Crown  Colonies  and  South  Africa. — Galvanised  iron 
wire  is  not  so  much  used  now,  although  for  minor  tele- 
graph circuits  200-lb.  and  400-lb.  wires  are  still  em- 
ployed considerably ;  200-lb.  wire  is  also  used  to  some 
extent  for  unimportant  telephone  circuits.  The  author 
knows  one  colony  where  iron  wire  of  gauges  of  60  lb., 
150  lb.,  300  lb.,  450  lb.,  600  lb.,  and  900  lb.  are  used. 
The  local  authorities  may  have  some  special  purpose  to 
:serve  in  using  the  heavier  gauges,  but  if  it  be  to  obtain 
higher  conductivity  the  object  would  be  better  attained 
by  using  equivalent  copper  wires.  This  would  improve 
the  wire-carrying  capacity  of  the  pole  lines  and  relieve 
them  of  the  specially  strong  fittings  which  the  heavy 
wires  require. 

For  long-distance  telegraph  lines  150  and  200  lb. 
copper  wires  are  used.  Practically  all  telephone  cir- 
cuits are  of  copper.  In  South  Africa  70-lb.,  100-lb., 
150-lb.,  200-lb.,  300-lb.,  and  400-lb.  gauges  are  used, 
according  to  the  grade  of  service  required.  The  tele- 
phone trunk  wires  are  generally  erected  on  the  twist, 
and  on  main  lines  and  as  a  matter  of  economy  both 
telegraph  and  telephone  circuits  are  erected  on  the  same 
poles.  In  cases  where  separate  pole  lines  are  erected 
for  telephone  circuits  the  wires  are  transposed  on  U 
cupholders. 

The  70-lb.  wire  is  used  for  local'  distribution  on  tele- 
phone exchange  systems,  and  for  this  service  it  is  in  the 
author's  opinion  a  useful  and  adequate  wire.  In  some 
directions  40-lb  wire  is  used,  and  while  this  has  the 
advantage  of  strength  and  lightness  where  a  large 
number  of  wires  has  to  be  (erected  on  the  same  pole 
line,  it  has  the  great  'disadvantage  of  low  con- 
ductivity. In  present-day  practice  open  wire  distribu- 
tion is  usually  restricted  to  a  comparatively  small 
number  of  wires,  so  that  the  advantages  of  using  the 
small  bronze  wire  have  disappeared.  As  any  or  all 
circuits  on  a  telephone  exchange  may  require  long-dis- 
tance connection,  it  is  desirable  to  keep  the  resistance 
of  the  subscribers'  loops  as  low  as  possible,  and  70-lb. 
copper  is  a  satisfactory  wire  for  this  purpose. 

Brome  wire,  usually  150  lb.  per  mile,  is  employed  in 
some  colonies '  for  long  spans,  but  not  largely,  and 
copper-clad  steel  wire  has  also  been  used  to  a  slight 
extent.  In  two  colonies  where  this  latter  wire  has  been 
tried  it  has  quickly  broken  down  owing  to  moisture 
penetrating  the  copper,  probably  through  defects  caused 


in  the  handling,  and  causing  corrosion  of  the  steel  core. 
"Where  it  is  erected  near  the  sea  the  thin  coating  of 
copper  is  soon  eaten  away,  and  the  life  of  the  wire  is 
very  short  indeed. 

'  In  situations  where  the  insulation  of  open  wires  may 
be  lowered  from  any  cause,  hard-drawn  copper  and 
bronze  wire  with  a  special  insulation  to  a  Post  Office 
specification  is  sometimes  used.  This  insulation  con- 
sists of  impregnated  paper,  cotton-lapped  and  braided, 
the  braiding  being  impregnated  with  a  weather-proof 
composition,  the  basis  of  which  is  red  lead.  This  com- 
pound is  impervious  to  moisture,  and  its  waterproof 
properties  appear  to  improve  with  exposure  to  the  air. 

The  Britannia  joint  is  commonly  used  for  jointing 
both  iron  and  copper  wires,  but  here  and  there  Mclntyre 
sleeves  of  both  oval  and  twin  tube  type  have  been  intro- 
duced. The  author  has  all  along  favoured  the  wire 
joint,  as  with  native  workmen  there  is  less  risk  with  it. 
In  expert  hands  the  sleeve  is  liable  to  be  badly  twisted, 
and  the  wire  damaged.  On  the  other  hand,  with  the 
sleeve  the  soldering  iron  is  dispensed  with,  and  this  is 
certainly  a  great  advantage  in  a  country  where  the  work 
is  in  skilled  hands. 

The  practice  as  to  terminating  line  wires  varies.  That 
favoured  by  the  author  was  to  terminate  on  both  sides 
of  a  road  or  railway  crossing  at  acute  angle  poles; 
also  every  half-mile  on  heavy  routes  and  every  mile  on 
light  routes,  all  terminating  points  being  securely 
stayed. 

The  usual  British  Post  Office  method  of  binding  is 
adopted,  copper  tapes  and  binders  being  generally  used 
with  copper  line  wires  of  gauges  from  100  lb.  upwards, 
and  No.  16  iron  wire  with  iron  line  wires. 

Earth  plates  of  both  galvanised  iron  and  copper  are 
used.  The  former  costs  about  half  the  latter,  and  serves 
the  purpose  equally  well.  Care  should  be  taken  t»  have 
plates  of  the  same  material  at  both  ends  of  the  wire.  _  In 
Canada  galvanised  iron  rods,  which  are  driven  well  into 
the  ground,  are  largely  used. 

Canada. — Copper  and  iron  wire  are  both  used  largely 
on  both  telegraph  and  telephone  systems.  The  Great 
North-Western  Company  use  210-lb.  copper  for  the 
principal  telegraph  circuits,  for  others  they  use-  Nos. 
6,  8,  and  9  iron.  The  Canadian  Pacific  Company's 
standards  are  210-lb.  copper  for  long-distance  telegraphs 
and  No.  8  iron  on  other  lines.  On  their  Montreal- Van- 
couver line  they  have  a  300-lb.  copper  conductor.  The 
Grand  Trunk  use  iron  wire  of  Nos.  6,  8,  and  9  gauges, 
and  copper  of  210-lb.  gauge.  They  also  use  copper- 
clad  steel  wire  weighting  245  lb.  per  mile  on  short 
sections  in  the  mountains  where  the  tensile  strength  of 
the  copper  is  not  sufficient  to  withstand  the  severe  strain 
of  the  heavy  wet  snow  and  ice  which  accumulate  on  the 
wires  there. 

The  Telephone  Administrations  generally  use  No.  12 
iron  for  their  open  exchange  lines  and  on  unimportant 
rural  lines,  while  copper  of  different  gauges  to  meet  the 
requirements  of  the  services  is  used  on  the  important 
lines.    The  rural  companies  generally  use  No.  12  iron. 

The  open  telephone  circuits  in  Canada  are  transposed. 
The  system  of  transposition  is  based  on  that  of  the 
American  Bell  Telephone  and  Telegraph  Company,  and 
is  worked  out  in  a  very  thorough  manner.  On  the 
shorter  circuits  two-piece  glass  transposition  insulators 
on  the  same  pin  are  used,  while  on  the  longer  circuits 
two  insulators  of  either  glass  or  porcelain  are  employed, 
a  special  bracket  being  used  to  carry  the  second  in- 
sulator, which  comes  directly  under  the  first.  Phantom 
telephone  circuits  superimposed  on  physical  circuits  are 
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largely  used,  and  special  transpositions  are  arranged  in 
these  cases. 

Mclntyre  sleeves  are  employed  generally  for  making 
joints.  On  copper  wires  copper  sleeves,  and  on  iron  wires 
steel  sleeves,  and  also  tinned  copper  sleeves  are  used. 

As  a  rule  the  line  wires  are  bound  to  the  insulators  by 
a  length  of  wire  of  the  same  gauge  as  the  line  wire.  It 
is  taken  round  the  neck  of  the  cup,  one  end  is  passed 
over,  and  the  other  under  the  line  wire,  and  each  end 
is  given  five  complete  long  light  wraps  around  the  line 
wire. 

Farmer*'  lines  on  fences. — There  are  a  few  lines  of  this 
character  in  Canada.  The  fences  generally  consist  of 
three  separate  strands  of  barbed  wire  on  wood  posts,  the 
top  strand  being  15  to  20  in.  from  the  next.  The  top  wire 
is  used  for  the  line,  and  it  is  not  usually  insulated  in  any 
way,  but  merely  stapled  to  the  posts.  The  earth  is  used 
for  the  return.  In  dry  weather  no  great  amount  of  leak- 
age takes  place  owing  to  the  extreme  dryness  of  the 
atmosphere,  and  fairly  satisfactory  talking  is  possible 
over  short  distances ;  but  in  wet  weather  the  speech- 
transmission  value  of  such  lines  is  very  poor.  In  a  few 
instances  the  line  wire  is  insulated  on  porcelain  knobs. 
At  creeks  and  road  crossings  the  line  wire  is  raised  on 
poles.  These  lines  are  not  permitted  to  be  joined  up  to 
public  exchanges. 

An xt ml ia . — For  main  trunk  telephone  circuits  copper 
wire  300  and  400  lb.  per  mile,  and  for  minor  trunk  cir- 
cuits which  connect  with  the  main  trunk  system  100  and 
200  lb.  per  mile  is  used.  For  other  minor  trunk  lines, 
and  aiso  for  telegraph  circuits  other  than  those  on 
which  fast  speed  Wheat  stone  is  employed,  200  and 
400  lb.  galvanised  iron  wire  is  used.  For  the  high- 
speed circuits  copper  wire  is  provided.  Galvanised  iron 
wire  suffers  very  little  from  corrosion  except  when  erected 
on  the  sea-coast.  Phosphor  bronze  wire  is  used  for  sub- 
sciibers'  circuits  on  telephone  exchange  systems,  so  also 
■is  copper  wire  of  50-lb.  and  70-Ib.  .gauges.  All  joints 
are  made  by  means  of  Mclntyre  or  other  approved  type 
of  sleeve.  The  use  of  vices,  draw  tongs,  or  grips,  with 
roughened  edges  for  straining  the  wires,  is  not  allowed. 
The  standard  British  Post  Office  method  of  binding  in 
is  followed. 

J  <-ir  Zealand  .—  Copper,  iron,  and  bronze  line  wire  is 
used.  Copper  wire  of  100  lb.,  150  lb.,  200  lb.,  3Q0  lb., 
and  400  lb.  is  employed  generally  for  telephone  circuits 
of  importance,  and  also  for  long  telegraph  circuits.  Iron 
•  wire  of  150  lb.,  200  lb.  and  400  lb.  has  been  much  used 
in  the  past,  and  is  still  being  erected  for  both  telegraph 
and  telephone  purposes,  but  it  is  being  less  used  than 
formerly  :  200-lb.  iron  wire  is  much  used  for  medium- 
length  telegraph  and  telephone  circuits  where  copper  is 
considered  too  costly.  Bronze  wire  of  40-lb.  gauge  is 
used  on  exchange  distribution  lines.  The  Mclntyre 
sleeve  is  not  used,  all  joints  being  of  the  "Britannia" 
standard  type. 

Fence  wires  are  often  used  by  the  farmers  for  tele- 
phone purposes  as  in  Canada. 

Telegraph  Systems. 
• 

Grown  Golonies. — In  the  Crown  Colonies  Post  Office 
standard  apparatus  is  in  general  use,  and  the  circuits 
at©  to  Post  Office  diagrams.  Single  needle,  single  and 
double-current  Morse,  double-current  duplex  and  quad- 
ruplex  are  employed  in  the  different  Colonies.  The 
Cardew  vibrator  is  also  used  a  good  deal,  in  some  cases 
superimposed  on  Morse  lines,  and  also  in  place  of  the 
Morse  on  lines  that  suffer  chronically  from  low  insula- 
tion. 


In  British  East  Africa  and  Uganda,  Wheatstone  auto- 
matic has  been  introduced,  with  Gell  keyboard,  and 
ordinary  mechanical  perforators. 

The  Vyles  polarised  sounder  is  replacing  the  sounder 
and  relay,  and  is  also  being  adopted  with  condensers  on 
Central  battery  omnibus  circuits.  The  standard  practice 
on  these  circuits  is  to  use  a  voltage  of  80  with  a  feed 
resistance,  non-inductive,  of  1,000  ohms  between  the 
battery  and  the  line.  The  sounders  are  wound  to  2,000 
ohms  and  the  condenser  is  of  a  4-mfd.  capacity.  On  a 
line  of  150-lb.  copper,  120'  miles  in  length,  the  author 
found  working  was  improved  by  introducing  sufficient 
non-inductive  resistance  into  the  line,  tapping  at  each 
station  to  make  the  resistances  of  the  tappings  at  all 
stations  uniform.  Where  primary  cells  are  used,  the 
practice  is  to  use  a  2,000-ohms  feed  resistance. 

At  Colombo,  Ceylon,  the  Baudot  system  has  been  in- 
stalled on  a  circuit  800  miles  in  length,  connecting  with 
Madras.  There  is  usually  one  repeater  in  the  circuit,  but 
direct  working  i-s  often  carried  on  satisfactorily.  The 
apparatus  is  similar  to  that  used  by  the  Indian  Govern- 
ment, and  differs  essentially  from  Post  Office  practice  m 
that  the  distributors  as  well  as  the  receivers  are  motor 
driven.  Some  difficulty  was  experienced  at  the  start 
owing  to  the  storage  batteries,  which  were  already  in 
use  for  other  telegraph  purposes,  being  of  very  low 
capacity— viz.,  18  ampere-hours.  The  trouble  was  over- 
come by  the  motor  circuits  being  tapped  off  different 
sections  of  the  battery,  so  that  only  one  motor  was  run 
off  the  one  lot  of  cells.  With  this  arrangement  there 
was  no  further  trouble. 

This  system  was  introduced  to  fit  in  with  standard 
practice  in  India.  The  native  Morse  operators  quickly 
picked  up  the  new  alphabet  and  became  expert  m  mani- 
pulating the  instruments.  The  double  set  installed  in 
the  first  place  was  soon  afterwards  duplexed  satisfac- 
torily. This  experience  should  be  of  value  to  other  Ad- 
ministrations whose  "traffic  is  on  the  increase.  The 
Morse  is  undoubtedly  better  suited  to  native  operators 
than  the  more  delicately  constructed  type-printing 
apparatus,  and  it  will  continue  to  hold  its  own  on 
ordinary  lines,  and  even  on  lines  on  which  the  trathc 
sufficient  to  require  a  Morse  duplex  to  carry  it.  But 
for  heavier  traffic  one  or  other  of  the  type-printing 
multiplex  systems,  of  which  there  are  several  now  on 
the  market,  will  be  found  to  give  better  results  than 
either  the  Morse  quadruplex  or  the  Wheatstone. 
(To  be  continued.) 


1st  London  Engineer  Volunteers.— Orders  for  the  Week, 
bv  Lt  -Col  C.  B.  Clay,  V.D.,  Commanding.  Officer  for  the 
Week:  Platoon  Commander  H.  de  P.  Birkett.  Appoint- 
ment :  Company  Sergeant  -  Major  Bowden  to  be  Platoon  Com- 
mander. Mondav,  April  30':  Technical  for  No.  3  Company 
Right  Half  Companv,  at  Regency  Street.  Drill  No.  3  Company, 
Left  Half  Company' ;  Signalling  Class  :  Recruits  Drill,  6.30 
to  8  ;  Medical  Examination  and  Attestation,  0  to  8.  Tuesdaj  . 
May  1  •  Lecture  ;  Demonstration  of  Landscape  Target  by 
Platoon  Sergeant  Hoad,  C.30  ;  Physical  Drill  and  Bayonet 
Fi<>htinff,  7.3Q  to  8.30.  Wednesday  :  Instructional  Class,  6.1 o  : 
Drill,  No.  1  Company.  Right  Half  Company.  Thursnay:  Drill. 
No.  2  Companv,  Right  Half  Company:  Ambulance  Class,  by 
M.O.,  6.30;  Signalling  Class.  Friday:  Technical  for  No.  3 
Companv,  Left  Half  Company,  Regency  Street  :  Drill,  No.  3 
Company.  Right  Half  Comapny  ;  Recruits-  Drill,  6.30  to  8  .«>. 
Saturday:.  Commandant's  Parade.  2.45,  Uniform,  for  Drill  in 
Hyde  Park.  Sunday:  Special  Work  at  Bombing  School.  Other 
orders  as  usual.  

Field  Telephones  for  Armt  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  K.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  tele- 
phones. 130  pp.,  70  illustrations.  2s.  Od.  post  free  from  Electricity 
Office. 
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WESTON 

MINIATURE  PRECISION 

D.C.  INSTRUMENTS. 


L!ST 
PRICE' 


Model  279  Battery  Testing  Voltmeter.      Weight  11*6  oz. 


For  full  particulars  write  for  LIST  D  3  to 

Weston   Electrical   Instrument  Company, 

LONDON    OFFICE   AND   LABORATORY  :  / 

Audrey    House,    Ely    Place,    Holborn,    London,    E.G.  1. 

Telephone:  2029  Holborn.   Telegraphic  and  Cable  Address  :"  Pivoted  London."   Inland  Telegrams  :  "  Pivoted  Smith,  London. 


ACCUMULATORS 

of  any   size   for   every  Purpose. 


ELECTRICAL  cufton  junction, 
STORAGE  CQ  MANCHE3TE8 

w  j\  mj nnrrv  ^  London  office  • 

L1M  1  1  fcD  *».  VICTORIA  STREET 
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HART 

ACCUMULATOR  CO., 


LTD 


STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES, 

Write    for     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


CASINGS. 


Our  Special  pattern 
(Regd.  No.  403.835). 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 

Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made    >^  1  J_"  >J 

to  Order.  ^  2  ^ 


Width  (nom) 

i  ir  i  h"  1 1  i"\  ir  i  2"  i  2k"  i  3" 

|  U"  |  4" 

Grooves 

i  a'i  ri  r  i  -a"  i  a']  r  i  r 

i  r  i  v 

Tdfelo  ) 
Price  J 

QUOTED    ON  APPLICATION. 

Trade  Allowance  for  Quantities  on  Application 

VIGERS  BROTHERS, 
Do*if  67,  KING  WILLIAM  ST.,  LONDON,  E.C. 


Exporters  of  Specialities. 
F'oorins;  and  Flooring  Block 


THE  WESTOOL 
ELECTRIC  DRILL 


Specially  suited  for 
use  with  High-speed 
Steels  in  Shipyards, 
Steel    Works,  etc. 


THE  WESTMINSTER  TOOL 
AND    ELECTRIC  COMPANY, 

Suffolk  House,  Laurence  Pountney 
Hill,    Cannon     Street,    London.  E.C. 

Tel.  Address  :  Westolelco,  Cannon.  London. 


CONNOLLY  BROS.,  LTD. 

MANCHESTER. 


Insulated  Wires  and  Cables  of 
All  Descriptions. 


Electrical  Engineer*  and  JVTa nufactuycr^ 


The  House  for 
Electric  Heating. 

Petrol  &  Paraffin 
Generator  Sets 


Telephone : 
Gerrard  7601 
(two  lines). 


Ask  for 
Drg,  No.  M.100. 

Manufactured  in 
sizes  from  1  kw. 
to  26  kw. 


Quotation  for  larger 
sizes  on  application. 


BELLING 


FIRES, 

GRILLERS. 

BOILERS, 


m^^^mmmmmmm^^mm—m  OVENS. 

Also  all  kinds  of  SPECIAL  ELECTRICAL  APPARATUS 
for    Munition    Works    and    Manufacturing  Purposes. 

BELLING  &  CO., 

ELECTRIC    HEATING     AND  COOKING  SPECIALISTS. 

Derby    Road    Works,    Montague  Road, 

UPPER  EDMONTON,  LONDON,  N. 


April  27,  1917. 


ELECTRICITY. 


241 


TO    OUR  READERS. 

Electricity  is  published  every  Friday,  and  is  on.  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  flay.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identity  himself  with  their 
Tievre. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom ;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

OUR  POSTAL  ADDRESS.— Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 


Current  Topics. 

We  are  getting  daily  more  accustomed  to  the  appeals 
to  eat  less  bread,  potatoes,  butter,  etc.,  but,  up  to  the 
present  we  are  not  threatened  with  a 
Rationing     shortage  of  gas  or  electricity  for 
Units.        illuminating  purposes.    In  Paris,  on 
the  other  hand,  the  supply  of  gas 
and  electrical  energy  has  already  been  reduced  40  per 
cent.,  and  a  further  12  per  cent,  reduction  is  announced 
to  come  into  force  from  the  middle  of  April.    It  is 
difficult  to  see  how  the  Parisians  are  going  to  manage 
on  the  small  allowance  of  artificial  illumination,  since 
oil  is  already  scarce,  and  the  new  scale  of  gas  and 
electricity  supply  will  seriously  deplete  the  already 
small  stocks  in  hand. 


In  view  of  the  fact  that  prior  to  the  war  Paris  was 
recognised  as  the  most  brilliantly  illuminated  city  in 
the  world,  it  is  the  more  remarkable  that  a  scheme  is 
already  in  prospect  for  lighting  a  good  many  of  its 
streets  with  oil  lamps  in  place  of  gas.  It  looks  as  if 
the  Parisians  will  be  ultimately  compelled  to  retire  to 
bed  at  dusk  or  sit  in  the  darkness,  whilst  communal 
feeding  may  have  to  come  into  force  on  a  still  larger 
scale.  Fortunately,  the  longer  days  are  now  with  us, 
and,  with  summer-time  prevailing  (in  theory),  the  diffi- 
culty is  considerably  minimised. 


There  is  little  doubt  that  our  existing  patent  laws 
have  largely  contributed  to  the  success  of  our  competitors 
in  other  countries,  notably  the  United 
Our  Patent     States.    Sir  Robert  Hadfield,  in  his 
Laws.         Presidential  address  to  the  Society 
of  British  Gas  Industries,  referred  to 
this  subject  and  its  influence  on  international  industrial 
competition.    He  advocated  the  welding  together  of  the 
common  interests  of  the  Empire,  and  urged  the  need 
for  a  revision  of  the  complicated  laws  regarding  patents, 
and  the  high  charges  associated  therewith.    To  obtain 
adequate  protection  for  a  patent  in  America  it  was 
only  necessary  to  lay  out  about  £7,  the  period  of  pro- 

Fuel  Economy  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
thoso  interested  in  using  coal  with  economy  and  efficiency.  Royal 
8vo,  illustrated,  Is.  Id.  net,  post  free  from  Electricity  Office. 


tection  being  also  20  per  cent,  longer  than  that  afforded 
by  patent  protection  in  the  British  Empire. 

As  against  this  nominal  sum  for  the  protection  of  an* 
American  invention,  it  costs  little  short  of  £2,000  to- 
secure  equivalent  protection  throughout  the  British 
Empire.  "  Is  there  any  wonder,  therefore,"  said  Sir 
Robert,  "  that  with  American  patents  obtainable  for 
about  £7  and  for  20  per  cent,  longer  time,  as  compared 
with  not  far  short  of  £2,000  to  cover  all  the  expenses  of 
an  inventor  of  this  Empire,  America  goes  ahead  and 
develops  her  material  welfare  and  industry  in  the  way 
she  has  done,  for  without  doubt  the  mainspring  of  this 
enormous  development  of  our  American  cousins  has 
been  their  Government's  wise  encouragement  of  this 
system  of  cheap  patents  ?  " 

"  Surely  it  ought  not  to  be  impossible  for  our  Empire 
to  have  equal  facilities.  If  we  are  too  short-sighted, 
then  let  us  accept  calmly  the  fact  that  we  shall  not 
progress  as  our  American  cousins  have  done,  because 
we  do  not  offer  these  same  advantages.  But  do  not 
put  this  down  to  want  of  knowledge,  or  to  our  people 
being  inferior,  whether  as  regards  master  or  man.  In- 
ventive genius  and  the  study  of  research  in  this  country 
are  not  behind,  but  rather  in  front  of  other  countries, 
but  we  do  not  go  about  trying  to  develop  in  the  proper 
and  business-like  way  in  which  we  should." 

A  Chicago  contemporary  directs  attention  in  an 
Editorial  to  the  growing  tendency  on  the  part  of  de- 
signers of  gas  and  other  fittings  to 
Imitation     imitate  the  more  popular  electroliers, 
the  Sincerest  brackets,    and    other   fittings  once 
Form  of        peculiar  to  electric  lighting.  Electric 
Flattery.       lighting  equipment  furnishes  a  multi- 
tude of  models  for  lighting  fixtures 
of  other  kinds.    Not  only  are  electrical  developments 
copied  because  of  their  inherent  efficiency  as  light  pro- 
ducers and  diffusers  ;  an  additional  motive  for  imitation 
consists  in  the  fact  that  such  designs  lend  to  inferior 
forms  of  illumination  some  of  the  external  appearance, 
of  being  electrical  and  therefore  ultra-efficient. 

Most  observant  readers  will  have  noticed  wall  brackets, 
indirect  and  semi-indirect  pendent  bowls,  and  inverted 
fixtures  of  various  types,  which  were  evidently  sug- 
gested as  to  their  form  and  structure  by  lamps  primarily 
designed  for  incandescent  electric  lighting  ;  while  some 
of  the  so-called  inverted  arcs  at  first  sight  are  liable  to 
delude  the  expert.  Table  lamps  are  being  produced  on 
distinctly  electric  models,  scarcely  distinguishable  from 
them  save  by  the  sense  of  smell.  Even  technical  terms,, 
usually  regarded  as  purely  electrical,  are  being  applied 
to  characteristics  of  other  classes  of  illuminants. 


Already  electricity  is  the  most  popular  illuminant 
for  motor  vehicles  of  all  descriptions,  and  there  is  no 
doubt  that  with  the  return  of  peace 
Motor- Car      there  will  be  considerable  further  de- 
Lighting       velopment   in    this    application  of 
Outfits.       low-voltage  lighting.  There  are  many 
excellent  outfits  already  on  the  mar- 
ket, but  nearly  all  of  them  suffer  from  one  or  two  minor 
faults  inherent  in  the  design,  which  militate  against  an 
otherwise  perfect  and  trouble-free  lighting  system. 
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There  is  the  matter  of  dynamo  location,  for  example. 
In  the  best  types  of  car  the  dynamo  is  conveniently 
mounted  somewhere  under  the  bonnet,  where  it  is 
protected  from  wet,  mud,  and  dust,  and  is,  moreover, 
readily  accessible  for  occasional  cleaning  of  the  com- 
mutator, lubrication  of  the  bearings,  &c. 


In  other  cars  the  whole  installation  is  spoilt  and 
electric  lighting  brought  into  disrepute  by  the  maker 
having  fitted  the  dynamo  to  the  underframe,  in  an 
inverted  position,  where  it  is  not  only  exposed  to  dust 
and  moisture,  but  also  to  all  practical  intents  and  pur- 
poses inaccessible  should  anything  go  out  of  order. 
Moreover,  the  underframe  position  makes  for  systematic 
neglect  bv  the  chauffeur  or  car-owner,  inasmuch  as 
finding  the  machine  so  difficult  of  access  he  ignores  it 
in  the  general  oil-up  and  only  ventures  an  inspection 
when  absolutely  obliged  by  some  breakdown  born  of 
the  neglect. 

The  modern  car-lighting  dynamo  requires  a  minimum 
of  attention,  and  is,  in  fact,  almost  as  reliable  as  the 
latter-day  magneto,  always  provided  that  bearings  and 
commutator  receive  a  due  meed  of  attention  along  with 
the  other  working  parts  of  the  car.  To  ensure  this 
attention  on  the  part  of  the  car-owner  or  driver  it  is 
absolutely  essential  that  the  machine  be  mounted  in  a 
readily  accessible  position,  and  manufacturers  of  these 
sets  would  be  well  advised  to  insist  on  this  location  as 
a  clause  in  any  guarantee  of  service  they  may  give. 

Another  feature  calling  for  strong  criticism  is  the 
so-called  "  switch-board  "  usually  furnished  with  these 
lighting  sets.  Such  switchboards  are  designed  for  fixing 
on  the  dash,  in  full  view  of  the  driver,  and  generally 
comprise  a  neat  casing,  mounting  a  miniature  ammeter 
and  voltmeter,  together  with  the  necessary  switches  for 
controlling  the  various  lights  about  the  car.  Inside 
the  casing  are  the  various  terminals  and  a  fuse  or  fuses. 
I  have  little  fault  to  find  with  the  design  of  most  of 
these  sets  save  in  one  important  particular — they  are 
generally  altogether  too  small  in  their  interior  accom- 
modation. 


Presumably,  aiming  at  a  neat  and  unobtrusive 
exterior,  the  designers  crowd  some  six  or  eight 
terminals,  leading-in  bushes,  fuses,  and  the  necessary 
loose  ends  of  the  wiring  into  a  space  just  about 
large  enough  for  one  single  terminal  of  the  type  usually 
fitted.  The  result  is  that  whenever  any  testing  or 
alteration  in  the  terminal  connection  is  called  for,  it  is 
next  to  impossible  to  trace  the  wires  or  manipulate  a 
screw-driver.  In  the  initial  fitting  the  wires  generally 
show  signs  of  having  been  crammed  into  position 
haphazard,  screwed  under  their  respective  terminals, 
and  the  whole  mass  of  loose  ends  then  jammed  tightly 
together  to  enable  the  cover  or  lid  to  be  replaced.  There 
is  usually  plenty  of  room  for  a  switchboard  of  sensible 
dimensions  on  the  average  car  dash,  and  it  is  extremely 
bad  policy  on  the  part  of  manufacturers  to  stint  space 
for-  terminal  wiring  and  manipulation. 

Elektron. 

The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J. 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
.aircraft  officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 
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[Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Final  Grade 
Examination  in  Telephony,  held  on  May  5,  1916.J 


Compiled  by  First-Class  Honoursman. 


{Continued  from  page  233.) 

Q.  11. — -Give  an  account  of  the  appliances 
and  stores  required  in  drawing  in  and  jointing  main 
underground  paper  cables,  and  explain  the  method 
of  carrying  out  the  work. 

A. — Plant  and  tools. — The  equipment  of  a  single 
cable  gang  comprises  more  than  70  different  items 
of  plant  or  tools.  The  more  important  of  these  are  : — ■ 
Crab  winch  and  trolley,  tent  and  tarpaulins,  snatch- 
blocks,  crowbars,  cable-grips,  cable  and  joint-box 
guards,  iron  mandrels,  2-inch  and  3-inch  rope,  sweeps' 
rods,  boxwood  dressers,  spades,  picks,  punners,  etc  ,  etc. 

Stores. — Lead  and  paper  sleeves,  plumber's  solder, 
benzoline,  methylated  spirit,  tallow,  white  rags  and 
waste,  etc.,  etc. 

Drawing  in. — The  drum  containing  the  length  of 
cable  is  placed  immediately  over  the  hole  into  which 
the  cable  is  to  be  drawn,  and  in  such  a  position  that 
the  cable  will  pay  out  without  twist  and  with  a  curve 
of  large  radius.  The  manufacturer's  sealing  disc  is 
sawn  off  the  end  of  the  cable,  and  the  conductors  are 
doubled  back  inside  the  sheath  for  three-quarters  of 
an  inch.  The  end  of  the  lead  sheath  is  then  worked 
by  means  of  a  boxwood  dresser  until  the  opening  is 
reduced  to  about  half  the  diameter  of  the  cable.  A 
lead  disc  is  pushed  into  the  opening,  the  lead  sheath 
is  carefully  beaten  down  on  the  conductors,  and  the 
end  is  sealed. 

The  cable  grip  consists  of  a  latticed  arrangement  of 
steel  wires,  having  the  property  of  tightening  when 
tension  is  applied  to  its  ends.  It  is  passed  over  the 
prepared  end  of  the  cable,  and  is  attached  to  a  steel  wire 
drawing-in  rope,  which  is  threaded  into  the  pipes  at 
the  time  of  laying. 

At  the  drawing-in  end,  a  hand-winch  is  placed  as 
nearly  as  possible  over  the  mouth  of  the  man-hole, 
and  in  order  that  a  straight  pull  may  be  exerted  on 
the  rope,  the  latter  is  passed  round  a  snatch-block 
attached  to  rings  in  the  floor  of  the  hole.  Usually 
four  men  are  required  to  turn  the  winch ;  one  man  in 
the  man-hole  watches  the  blocks,  etc.,  and  another 
man  coils  up  the  slack  rope.  Three  men  revolve  the 
drum,  a  fourth  man  guides  the  cable  into  the  hole,  a 
man  stationed  in  the  man-hole  guides  it  into  the  con- 
duit, while  another  lubricates  the  sheath  with  petroleum 
jelly.  < 

Jointing. — The  lead  sheathing  is  cut  off  the  ends  of 
both  cables  for  the  required  distance  and  is  trimmed 
carefully.  A  lead  sleeve,  about  2  feet  long,  and  of 
slightly  larger  internal  diameter  than  the  cable  sheath, 
is  slipped  on  the  end  of  one  of  the  cables. 

The  conductors  are  stripped  of  the  paper  insulation 
for  a  distance  of  one  inch  on  one  side,  and  for  3  inches 
on  the  other  side,  and  tinned  copper  jointing  sleeves  of 
the  proper  gauge  are  slipped  back  over  the  conductors. 

Jointing  is  commenced  with  the  middle  pair  of  the 
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ENDURANCE 


The  fact  that  the  filaments 
of  WOTAN  LAMPS  are  made 
of  Drawn  Wire  wound  on 
SIEMENS  PATENT  SPIDER 
accounts  for  their  lasting 
endurance  under  the  hardest 
tests   of  vibration. 

F01* 

FACTORY,  WORKSHOP 

and  all  Industrial  Installations. 


LAMPS 
ARE    SECOND    TO  NONE. 


7 


Advt.  of  SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED, 
38  &  39.  Upper  Thames  Street.  E.C.4 
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lower  half  of  the  outside  layer,  care  being  taken  to 
connect  wires  having  paper  insulation  or  thread  of  the 
same  colour.  Each  conductor  is  cleaned  and  tinned 
carefully,  and  the  copper  sleeves  are  then  drawn  back 
over  the  ends  of  the  conductors  and  soldered.  In 
order  that  a  "  bunch "  may  not  be  formed  at  any 
point,  the  joints  are  spread  evenly  over  the  available 
space.  One  of  the  paper  wrappings  is  replaced  over 
the  joint,  and  the  other  wrapping  is  wound  over  the 
first,  and  tied  with  thread.  When  all  the  wires  have  been 
jointed,  the  whole  arrangement  is  dried  by  means  of 
charcoal  braziers,  care  being  taken  not  to  carbonise 
the  paper  insulation.  A  final  paper  wrapping  is  then 
given  to  the  joint,  and  the  lead  sleeve  is  drawn  back. 
A  wiped  joint  is  then  made  by  a  qualified  plumber. 

The  tests  to  which  an  air-space  cable  is  subjected, 
are : — 

(1)  For  continuity  of  the  wires. 

(2)  For  freedom  from  contact. 

(3)  For  ascertaining  conductor  resistance  and  insula- 
tion resistance. 

(4)  To  prove  the  plumber's  work. 

(5)  For  correct  jointing. 

(6)  Overhearing. 

Q-  12. — Explain  the  rules  to  be  observed  in  erecting 
telephone  wires  on  poles.  What  considerations  govern 
the  amount  of  stress  on  the  wires,  and  what  connection 
exists  between  the  rate  of  swing  of  a  wire  in  a  span 
and  its  longitudinal  stress  ? 

A.- — In  practice  the  stress  or  tension  put  on  a  tele- 
graph or  telephone  wire  of  given  material  and  gauge 
depends  on  the  length  of  the  span,  the  dip  or  sag  allow- 
able, and  the  temperature  at  the  time  of  erection.  Tables 
have  been  drawn  up  giving  the  tensions  to  be  applied 
to  wires  of  different  spans  at  different  temperatures, 
and  these  three  factors — tension,  length  of  span,  and 
temperature — -practically  determine  the  sag,  neglecting 
the  effect  of  elasticity.  The  tables  provide  for  a  factor 
of  safety  of  either  three  or  four  according  to  the  descrip- 
tion of  wire  used,  i.e.,  the  wires  are  drawn  up  to  a 
third  or  a  quarter  of  their  breaking  strain.  Copper 
wires  on  exposed  lines  may,  however,  be  given  a  factor 
of  safety  as  high  as  six.  Other  rules  to  be  observed  in 
the  erection  of  wires  are  : — Wires  should  be  carried 
at  right-angles  across  carriage  ways  and  railway  metals  ; 
on  hilly  roads  abrupt  differences  of  level  in  the  wires 
should  be  avoided ;  important  long  distance  circuits 
should  occupy  the  uppermost  positions  on  the  poles ; 
the  wires  should  be  arranged  to  maintain  uniform 
positions  throughout ;  in  all  cases  the  two  loops  which 
revolve  must  be  of  the  same  gauge  of  conductor,  other- 
wise there  is  a  liability  of  contact. 

The  primary  considerations  which  govern  the  stress 
or  tension  put  on  wires  are  the  avoidance  of  liability 
to  breakage,  and  the  amount  of  dip  which  will  render 
danger  from  contact  a  minimum.  The  relation  between 
the  more  important  mechanical  constants  of  a  tele- 
graph or  telephone  line  is  given  approximately  by  the 
formula ; 

S=  8d 

where  s  is  the  stres^  in  lbs.,  I  the  length  of  the  span  in 
feet,  w  the  weight  per  foot  of  the  wire,  and  d  the  sag 
or  dip  in  feet. 
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The  rate  of  swing  of  any  flexible  uniform  string  or 

wire  is  given  by  the  formula  :— 

t=klJmlT  . .   (1) 

where  t  is  the  time  of  one  to  and  fro  swing,  k  is  a  constant 
depending  on  the  units  employed,  I  is  unit  length  of 
the  wire,  m  is  mass  per  unit  length,  and  T  the  tension. 
Squaring  both  sides  of  formula  (1)  we  have  : — 
t2=kW.  m/T 

whence 


(Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and  Telephony 
Final  Exams.'''  1906-1915,  price  is.  Sd.  post  free  jrem 
Electricity  Office.) 


Correspondence. 


Leclanche  Batteries. 


To  The  Editor  of  Electricity. 
Dear  Sir, — -I  have  just  read  the  editorial  notes  on  the 
above  subject  in  your  issue  of  April  6th. 

The  colliery  electrician  who  gave  you  your  information^ 
though  he  may  have  been  unfortunate  in  his  personal 
experience,  is  absolutely  wrong  in  his  deductions  therefrom, 
as  applied  to  this  industry  generally.  In  my  personal 
experience  of  Leclanche  battery  manufacture,  which  goes 
back  ten  years,  there  has  never  at  any  time  been  any 
appreciable  competition  from  Germany  except  in  the 
single  case  of  pocket  flash  lamp  batteries.  The  British 
manufacture  of  Leclanche  batteries  has,  during  the  whole 
of  this  period,  easily  held  its  own,  although  it  has  had  to 
meet  competition  in  dry  cells  from  American  and  Norwegian 
manufacturers. 

With  regard  to  porous  pot  Leclanche  cells,  to  which  you 
more  particularly  refer,  foreign  competition  of  any  kind 
before  the  war  was  negligible.  The  very  trifling  amount  of 
competition  which  did  exist  was  from  porous  pots  of  French 
manufacture.  The  same  remarks  are  true  in  reference  to 
the  parts  which  go  to  the  making  of  a  porous  pot  Leclanche 
cell.  The  highest  quality  porous  pots  have  always  been 
of  British  make,  and  although  at  one  time  there  was  a 
fairly  large  import  of  empty  porous  pots  from  Germany, 
this  had  practically  ceased  to  exist  many  years  before  the 
outbreak  of  war.  As  regards  the  battery  plate,  the  large 
battery  manufacturers  in  this  country  have  always  made 
their  own  plates  :  the  smaller  makers  could,  and  for  the 
most  part  did,  obtain  British  made  plates. 

The  only  difficulty  which  has  arisen  with  the  manufacture 
of  Leclanche  batteries  through  the  war  is  in  connection 
with  the  supply  of  manganese  ore.  The  most  suitable  ore 
for  battery  manufacture  came  from  the  Caucasus,  and 
supplies  of  this  ore  have  been  greatly  restricted  now  that 
its  "transport  via  the  Dardanelles  is  stopped.  It  has 
naturally  taken  some  time  to  develop  other  sources  o 
supply,  but  perfectly  satisfactory  ores  have  now  bee 
obtainable  for  some  time  from  Japan  and  India. 

May  one  venture  to  suggest  that  your  colliery  friend  ha 
suffered  from  an  unwillingness  to  pay  the  price  for  a  hig" 
grade  battery.  Manganese  ore  to-day  costs  /50  per  to 
as  against  £5  per  ton  before  the  war  :  it  is  therefor 
clear  that  the  percentage  of  manganese  is  the  one  importan 
factor  determining  the  cost  of  the  battery,  and  that  thos. 
who  insist  on  paying  a  low  price  must  be  content  with 
poor  quality. 

In  any  case  it  may  safely  be  said  that  for  very  man 
years  before  the  war  all  the  largest  users   of  Leclanh 
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IHN  OAKEY  &  SONS,  LTD. 

MANUFACTURERS  OF 

ERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
CK      LEAD,     PUMICE,     CROCUS,  TRIPOLI, 
ROUGE,  &c 

Oakcy's  "Flexible  Twilled"  Emery  Cloth. 

lgineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  wher 
jreat  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

ds  long  by  18  in.,  20  in.,  24  in.,  30  in..  36  in.,  40  in.,  42  in.,  &  43  in.  wide. 

1  WELLINGTON"   EMERY  WH EELS. 

ELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,   LONDON,  S  E. 
ALL    BRITISH  MADE. 


Trade 


STANLEY 


Mark. 


largest,  manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in  the  world. 


wing  Instruments,  Scales,  Set  Squares,  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.     All  of  the  highest  quality. 

Please   send    for  our    "  K.  7."  Catalogue. 

F.  STANLEY  &  CO.,  LTD., 

286,  HIGH  HOLBORN,   LONDON,  W.C. 


1st  Published.      Crown  8vo,  2,000  pages, 
with  1,700  Illustrations,  20s.  net. 

rHE  ENGINEERS' 
YEAR-BOOK 

FORMULAE.  RULES.  TABLES.  DATA  &  MEMORANDA 
For  1917. 

uch  enlarged,  corrected,  and  brought  down  to  date, 
th  a  Summary  of  Engineering  Progress  during  1916. 

Forming  a  Compendium  of   the  Modern 

Practice  of 
VIL.  MECHANICAL,  ELECTRICAL.  MARINE.  GAS.  AND 
MINE  ENGINEERING. 

By  H.  R.  KEMPE,  M.Inst.C.E., 
M.I.Mech.E.,  M.I.E.E. 

ith  the  collaboration  cf  many  Eminent  Specialists,  including 
ofessor  C.  A.  Carus-Wilson,  M.I.E.E.  (Electrical  Engineering), 
ante  Foster,  M.Sc.  (Steam  Engineering),  G.  A.  Burls.  M.I.C.E. 
iternal  Combustion  Engines).  H.  L.  Guy,  A. M.I.C.E.  (Steam 
lrbines).  Professor  Henry  Louis  D.Sc.  (Mining),  Dempster  Smith. 
.I.Mech.E.  (Machine  Tools  and  Workshop  Practice),  Arthur 
irveyer,  M.Can.Soc.C.E.  (Water  Power  Development). 

IE  ELECTRICAL  RE  VIE  W. — "  The  contents  of  this  familiar  and 
iiispensable  annual  are  carefully  selected  and  annually  revised  by  well- 
;iown  specialist  contributors  .  .  It  might  almost  be  called  the  engineer's 
cket  encyclopedia,  for  there  is  hardly  a  subject  connected  with 
gineering  which  is  not  touched  upon  in  its  comprehensive  pages,  and  if 
ere  are  any  engineers  who  are  not  acquainted  with  it— why,  so  much  the 
ir^e  for  them  !  " 

IE  ENGINEER. — "  This  excellent  annual  is  among  the  most  useful 
oks  of  reference  of  its  class  which  exists,  if,  indeed,  it  is  not  actually 
e  most  useful  ....  It  appeals  to  the  engineer,  no  matter  in  what 
anch  of  the  profession  he  is  engaged,  and  one  always  feels  in  consult- 
Z  it  that  it  may  be  implicitly  relied  upon  as  being  correct." 

*«    Detailed  prospectus  sent  free  on  request. 

ONDON  :  CROSBY  L0CKW00D  &  SON, 

7,  Stationers'  Hall  Court.  E.C.,  and  S,  Broadway, 
Westminster,  S.W..  and  all  Booksellers. 


A  few 

Simplex 

Specialities 


The  illustration 
shews  a  1 3— ft. 
length  of  f-in. 
Simplex  Conduit 
bent  to  a  spiral 
6  ins.  in  diameter. 
There  are  no 
signs  of  splitting 
or  flattening,  and 
the  enamel  is  still 
perfect. 


Simplex  Watertight 
Lampholder,  particu- 
larly suitable  for  use 
in  exposed  situations. 
These  holders  are 
heavily  galvanised, 
and  almost  ever- 
lasting. 


Watertight  Turn 

Switch, 
Pat.No.3106.09. 
Will  operate 
under  water. 
Gives  entire 
satisfaction. 


SIMPLEX  CONDUITS  limited, 

GARRISON  LANE,  BIRMINGHAM. 


113-117,  Charing  Cross  Road, 

London,  W.C. 
16,  Corporation  Street,  Manchester. 
72a,  Waterloo  Street,  Glasgow. 
6r,  High  Bridge,  Newcastle. 
10  &  11,  Denmark  Street,  Bristol. 


96,  Whitechapel,  Liverpool. 
6,  White  Horse  Street, 

Boar  Lane,  Leeds. 
14,  Heathfield  Street,  Swansea. 
4,  Westgate  Street,  Cardiff. 
1,  Crimon  Place,  Aberdeen, 
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PREPAID  ADVERTISEMENTS. 

■itnations  Vacant  and  Wanted,  18  ward*  far 

6d,,  and  Id.  far  ever?  extra  S  wards. 
Apparatus    Wanted    and   far     Sale,  Beaks, 
Mlacellaneea*.  &c,  12  wards  far  6d.  and  2d. 
far  tTtrr  extra  6  words. 
IF  OASH  IS  NOT  SENT  WITH  ORDER, 
DOUBLE  RATES  WILL  BR  CHARGED. 
Official  Advertisements,  Tenders,  Edncatianal, 

Ac,  6d.  a  line. 
Advertisements  for  this  page  mast  reach  the  Office  by 
TWO     O'OLOOK     WEDNESDAY  AFTERNOON 
at  the  latest. 

Bamlttaneei  for  small  amounts  may  be  made  in 
half  Denny  stamps.  ' 

SITUATIONS  VACANT. 


CiARBON  LAMP  maker  wanted,  age  no 
J  objection  ;  London.  Apply,  stating  wages 
required  to  Box  No.  1,347,  Electricity  Office,  36, 
Maiden  Lane,  London,  W.C.2. 


PATENTS. 

ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd.,  165,  Queen  Victoria  Street,  London. 
10  years'  references. 

ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


BATTERIES.-High  Grade  3  volt  American 
Batteries  for  Sale,  2|  in.  diameter  by  6  in.  long, 
7-10  amps.  Sample  sent  on  receipt  of  3s.  Special 
quotation  for  quantities.,  also  quantity  of  nickel-plated 
and  fibre  torches,  also  Motor  Bulbs.  Particulars  on 
demand.— ASCOG,  LTD.,  57,  Hope  Street,  Glasgow. 


EDUCATIONAL. 


/CRYSTAL  PALACE  SCHOOL  of  PRAC- 
V.  )  TICAL  ENGINEERING.  Principal,  J.  W. 
Wilson,  M.Inst.,  C.E.,  M.I.  Mech.  E.  The  new  Course 
will  commence  on  May  2.  New  students  are  entered 
on  May  1,  morning.  Prospectus  on  application  to 
the  Principal. 

PENNINGTONS  BRITISH  CORRESPOND- 
ENCE  SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester,  and  86,  Maiden  Lane,  Strand, 
London.  Technical  Diploma  Correspondence  Courses  in 
Elementary  Mathematics,  Electrical  Engineering 
(theoretical  and  raactical),  Electric  Light  and  Power 
Installations,  Wireless,  Aeronautical  and  Motor  Engi- 
neering, Electricity  in  Mines,  Refrigeration.  Courses 
for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 

MISCELLANEOUS. 


OLD  ELECTRIC  LAMP  TOPS  wanted 
in  any  quantities ;  metal  filament  tops  30s.  per 
1,000 ;  carbon  tops,  15s.  per  1,000  ;  scrap  copper,  90s. 
per  cwt. ;  brass,  60s.  per  cwt. ;  odd  cable,  45s.  per 
cwt. ;  mercury,  3s.  per  lb.  Carriage  forward.  Scrap 
platinum,  old'  artificial  teeth,  and  old  jewellery  in  any 
condition  purchased  at  (highest  prices  by  Lee,  56, 
Green  Street,  Bethnal  Green,  London. 


THIN,  CLEAR,  SHEET  CELLULOID,  6d 
square  foot,  3s.  fid.  square  yard,  sample  receipt 
Id.  stamp. — Cross,  Ballybunion,  Kerry. 

ACCUMULATORS,  Seoond-hand,  any  type 
wanted ;  also  LVynamos  and  Machinery.  Lead 
Peroxide,  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  of  Metallic  Dross  purchased  for  cash,  Town 
or  Country. — Write,  «..  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.K.    Telephone  No.  Dalston  656. 

REWARD  of  £1  ofiered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  A  Co.,  Ltd.. 
939,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  Illustrations,  and  general  Information  of 
timber  and  woodwork  than  their  286  page  list  which 
tbey  offer  to  send  post  free  for  Is.  6d.  (export  8d.  extra, 
to  include  a  tour-told,  brass-Jointed  advertisement  rule 
(boxwood). 


PLATINUM  Snps,^pIc\AcP 

Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.O. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 
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BOOKS,  ETC. 


THE  ENGINEERS'  YEAR  ROOK  for 
1917,  is  now  ready  and  may  be  obtained  from 
Electricity  Office.  Price  20s.  7d.  post  free.  2,000 
pages  and  1,700  illustrations  of  Formulae,  Rules,  Tables, 
Data  and  Memoranda,  The  most  reliable  and  com- 
prehensive book  of  its  class  ever  published.  Order 
early  because  it  always  sells  out  rapidly. 


EXPERIMENTAL  WIRELESS  STATIONS. 
I  By  P.  E.  Edelman.  An  up-to-date  and  thoroughly 
practical  work,  dealing  with  the  Theory,  Design, 
Construction  and  Operation  of  Wireless  Stations, 
including  Wireless  Telephony  and  Quenched  Spark 
System.  Price  6a.  6d.  net,  post  free,  from  Elhctrioity 
Office. 


PRACTICAL  LOGARITHMS.— By  I. 
Glanville  Taylor  M.A.,  B.So.  A  molt  rueful  In- 
troductory, with  examples  In  Mensuration.  Price  In.  8d., 
post  free,  from  Eliotricity  Office,  36-39,  Maiden 
Lane,  W.O. 


li  LECTRICAL  Tables  and  Memoranda.  By 
Xli  Prof.  S.  P.  Thompson.  F.R.S.  New  edition  just 
published.  Waistcoat-pocket  size,142  pages,  redleather- 
gilt  edges.  This  is  a  book  which  should  be  in  the  vest 
pocket  of  every  electrician  in  the  kingdom. Price  Is.  Id, 
net,  post  free,  from  Electricity  Office.  

VILLAGE  ELECTRICAL  INSTALLA- 
TIONS.  By  W.  T.  Wardale,  A.M.I.E.E.  A  most 
useful  and  interesting  work  of  value  to  every  elec- 
trician in  charge  of  isolated  plant,  CI.  8vo,  80  pp 
illustrated.  Price  2s.  2d,  net,  post  free  from  Elec- 
tricity Office. 


ELECTRIC  TRACTION.-  By  R.  H.  Smith, 
A.M.I.C.E.  A  detailed,  up-to-date,  and  authentic 
account  of  electric  tramway  and  railway  systems  in 
Great  Britain  and  Europe.  Of  the  utmost  value  to 
traction  engineers  and  students.  Profusely  illustrated. 
Demy  8vo,  cloth  extra,  6s.  4d.  net  post  free,  from 
Rentell,  36,  Maiden  Lane,  Strand,  London. 


PRACTICAL  TELEGRAPHY,  By  H.  W 
Jenvey,  M.I.E.E.,  Electrical  Engineer  to  the  post  a 
Department,  Victoria.  A  standard  text-book  specially 
suitable  for  colonial  telegraphists.  4th  edition,  revised 
and  enlarged.  Cloth  8vo,  444  pp.  and  83  illustrations 
lui.  6d.  net,  post  free,  from  Elbctrioitt  Office, 


VTOTES  ON  TELEGRAPHY.  By  Pratt 
JLl    and  Mogg,  Bristol.  A  simple  exposition  of  the 

rudiments  of  Technical  Telegraphy  and  Telephony, 
Specially  designed  to  meet  the  requirements  of  the  City 
and  Guilds  Ordinary  Examination,  Adopted  and  recom- 
mended by  class  teachers,  216  pp.,  126  diagrams.  2s.  9d. 
net,  post  free,  from  Electricity  Office-  

CJHIP  WIRING  and  FITTING.  ByT.M. 
O  Johnson.  A  small  but  thoroughly  practical  manual 
which  can  be  recommended.  Cloth,  8vo,  80  pp.,  illus- 
trated. Is.  2d.  net,  post  free,  from  Electricity  Office, 


rilHE  TELEGRAPHISTS'  AND  TELE- 
-L.  PHONISTS'  NOTE-BOOK.  Third  edition.  Siae 
6X  Ins.  by  3}  ins.  An  excellent  pocket-book,  containing 
a  vast  amount  of  information  of  actual  use  to  the  operator, 
as  well  as  pages  of  squared  paper.  Price  Is.  7d.,  post 
free,  from  Electricity  Office.  

rpECHNlCAL  TELEGRAPHY  AND  TELE- 
X  PHONY.  By  Roberts  and  Burrow.  (5th  Edition) 
Contains  an  exhaustive  selection  of  Questions  and 
Model  Answers  in  all  grades  of  the  G.  and  G.  Telegraphy 
and  Telephony  Examinations,  Including  1912-13, 
Price  2s.  2d.  net,  post  free,  from  Electricity  Office. 

SEARCHLIGHTS. —  Everyone  interested 
(both  Army  and  Navy)  should  read  the  February 
issue  of  the  "  Illuminating  Engineer,"  containing  a 
splendid  paper  on  this  important  apparatus.  Only  a 
limited  supply.  Price  is.  3d.,  post  free,  from  Elec- 
tricity Office. 

TELEPHONE  ERECTION  AND  MAIN- 
TENANCE.  A  handbook  for  the  Contractor  and 
Wireman.  by  Herbert  O.  White.  Officially 
recommended  by  the  C.  &  G.  Cloth  8vo,  129  pp. 
illustrated.  Price  Is.  6d.  net.  Is.  9d.  post  free. 
Rentell.  36,  Maiden  Lane.  Strand.  London.  

SMALL  SWITCHES,  &c,  and  THEIR  CIR- 
CUITS. By  W.  Perren  Maycock,  M.I.E.E.  An 
entirely  new  work  which  ought  to  be  read  by  every 
Contractor,  Wireman  and  Student  in  the  Kingdom. 
Cloth  8vo,  with  over  570  diagrams  and  illustrations 
Price  2s.  lOd.  net,  post  free,  from  Electricity  Office 


h»LECTRIC  WIRING,  Fittings,  Switches 
J  and  Lamps.  By  W.  Perren  Maycock,  M.I.E.F 
Fourth  Edition.  Entirely  Rewritten.  628  pages  and 
624  illustrations.  Deals  with  Distribution,  Distribution 
Boards,  Switches,  Transformers,  Specifications,  Lamps, 
Fittings,  Electric  Signs  Heaters,  Bells,  Telephones. 
Fire  Alarms,  Testing,  etc.,  etc.  Price  6/5  net.  Post 
free,  from  Bleotricitt  Qffiob.  

G~AS,  OIL,  and  PETROL  ENGINES- 
including  gas-producing  plant  and  Humphrey 
Explosion  Pumps.  By  A.  Garrard,  Wh.  Ex.  Just 
published.  An  up-to-date  and  clear  description  of 
the  construction  and  operation  of  the  various  types  of 
internal  combustion  engines.  With  112  illustrations. 
CI.  8vo.,  5s.  5d.  net  post  free  from  Electricity  Office. 


FIELD  TELEPHONES  FOR  ARMY  USE. 
Including  an  Elementary  Course  in  Electricity 
and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A.  A 
Practical  book  for  all  who  are  interested  in  the  use  of 
Field  Telephones.  130  pages,  70  illustrations.  2s.  10d., 
post  free,  from  Electricity  Office. 


QUESTIONS  AND  SOLUTIONS  IN  MAG- 
NETISM AND  ELECTRICITY.  By  W.  J. 
Wbite,  M.I.E.E.  Containing  solutions  to  si!  the 
questions  in  magnetism  and  electricity  set  by  the  Board 
of  Education  and  the  C.  and  G.  Inst,  for  the  vears  1907- 
1913.  Crown  8vo,  fully  illustrated.  Price  It,.  8d.  nett 
post  free  from  Electricity  Office. 


PRACTICAL  ILLuTOjnAMUN.  By' 
Justus  Eck,  M.A.,  M.I.E.E.  A  most  useful 
pocket  book,  full  of  information  for  lighting  contractors, 
architects,  consultants  and  all  interested  in  efficient 
illumination.  Highly  recommended  by  experts.  Price 
Is.  2d.  net,  post  free,  from  Electricity  Office. 


THE  PRACTICAL  ELECTRICIAN'S1 
POCKET  BOOK.  An  invaluakle  work  of  refer- 
ence, with  useful  memoranda  sheets,  perforated  order! 
forms,  etc.      Recommended    by  all   the  electrical 

journals,  Price,  ls.9d.  net,  post  free  from  Electricity 
Office.    | 

HIGH  EXPLO^IVEST~By^V71i7Qiiiii^n. 
A  standard  work  on  this  important  subject,! 
Published  in  1912.  Cloth,  210  pp.  illustrated.  21s.  netv 
Post  free  from  Electricity  Office. 


LEKTRIK  LIGHTING  CONNECTIONS" 
A  waistcoat  pocket-book  of  lamp  connections, 
with  explanatory  notes  by  W.  Perren'Maycock,  M.I.E.E, 
The  Switch  circuits  dealt  with  include  ordinary,  two- 
way,  two-way-intermediate,  variable  multipoint,  re- 
stricted, dimming,  master,  and  pilot  controls;  and  a; 
large  number  are  quite  new.  A  most  handy  companion 
for  the  Engineer,  Contractor.  Wireman  and  Student? 
New  (4th)  and  Enlarged  Edition.  35th  thousand.  176 
illustrations  and  diagrams  and  146  pages.  Size  41  in, 
by  34  ins.  Flexible  linen  cover.  Price  7d.  net,  post 
free,  from  Electricity  Office. 


HANDBOOK  for  Wireless  and  Inland  Tele- 
graph Operators.  By  Charles  Ward.  A  useful  and. 
practical  work.  Price  Is.  Id.  net,  post  free  from 
Electricity  Office. 


r  PHE  WIRELESS  TRANSMISSION 
_L  of  PHOTOGRAPHS,  by  Marcus  J.  Martin, 
A  work  of  directvalue  to  all  interested  in  this  fascinating 
subject.  CI.  8vo,  117  pp.,  62  illus.  Price  2s.  9d.  net 
po3t  free  from  Electricity  Office.   ^ 


ELECTRIC  WIRING,  a  Primer  for  the 
Use  of  Wiremen  and  Students,  with  88  Illustra- 
tions and  a  series  of  worked  examples.  By  W.  0. 
Clinton.  A  useful  and  practical  work.  Cloth  8vo, 
191  pp..  2s.  3d.  net,  post  free. from  Electricity  Office. 

0^~I  VIL  SERVICE  MATHEMATICS. 
ALGEBRA  and  GEOMETRY  (New  Regulations). 
A  work  of  direct  value  to  all  students.  CI.  8vo.,  87  pp. 
Price,  Is.  8d.  net,  post  free  from  Electricity  Office. 


TIlESTING,  Fault  Localisation  and  General 
X  Hints  for  Wiremen.  By  J.  Wright  A  new  and 
useful  handbook  8vo,  cloth,  88  pp.,  illustrated.  Price 
Is.  2d.  net,  post  free  from  Electricity  Office.  a 

THE  MUNITION  WORKERS'  HAND- 
BOOK. — A  guide  for  persons  taking  up  munition 
work.  Contains  information  on  workshop-  arithmetic, 
tools  lathe  work,  screw  cutting,  rules,  tables,  and  a 
special  chapter  on  shell  turning.  By  Ernest  Pull, 
I  M  I.M.E.  Convenient  pocket  size,  cloth,  136  pp., 
profusely  Illustrated.  2s.  8d.  net  post  free  from 
Electricity  Office. 

WORKING  OF  STEAM  BOILERS, 
by  E.  J.  Hiller,  M.Inst.C.E.,  chief  engineer  to  the- 
National  Boiler  and  General  Insurance  Co.  A  book 
of  direct  value  to  every  man  in  charge  of  steam  plant. 
Fifth  edition,  147  .pp.,  85  illus.,  Is.  lOd.  net  post  free- 
from  Electricity  Office. 


VEST  POCKET 

COMPENDIUM 

OF 

APPLIED  ELECTRICITY 

By  PAUL  E.  LOWE.  M.E. 

A  comprehensive  and  con- 

veniently   arranged  little 

work,  covering  the  whole 

field  of  electrical  science. 

Specially  suitable  for  elec- 

tric   railway  employees. 

With  over  214  illustrations 

and    a  voluminous 

i  vocabulary,  :*  .• 

Price  Is.  net,  or 

is.  2d.  post  free. 

From  ELECTRICITY  Office. 

Kindly  Mention  "Electricity"  when  corresponding  with  Advertisers. 


Al'KIL  27,  igi 


ELECTRICITY. 


batteries  of  any  kind — Government  Departments,  Railway 
Companies,  Corporations,  etc.,  throughout  not  only  Great 
Britain  but  the  whole  British  Empire,  used  British-made 
batteries,  which  also  supplied  the  great  bulk  of  the  ordinary 
.  trade. 

Carbon  Works,  Witton,      Yours  faithfully, 

Birmingham,  April  19.  ^Maurice  Solomon. 

HINT   FOR  DRILLING  MARBLE  AND  SLATE. 


When  drilling  marble  and  slate  for  switchboards  and 
the  like,  a  contributor  to  the  Electrical  Review  (Chicago) 
says  that  the  work  is  made  considerably  easier  if  a  slot 
is  ground  or  filed  in  the  point  of  the  drill,  as  shown. 
The  depth  of  the  slot  should  vary  with  the  diameter  of 
the  drill,  ranging  from  one-eight  to  one-fourth  inch. 
The  angle  between  the  cutting  edges  and  the  sides  of 
the, slot  should  be,  about  80  degrees,  as  indicated  in  the 
end  view.     Frequently  it  is  necessary  to  soften  and 


Slotted  Drill  for  Drilling  Marble  or  Slate. 

reharden  the  drill  after  slotting<  especially  when  the 
slot  is  cut  with  a  file  or  saw.  This  slotting  must  be 
very  carefully  done,  in  order  to  prevent  splitting  and  to 
get  the  slot  in  the  centre  of  the  end.  This  method  has 
been  used  with  considerable  success  on  a  number  of 
occasions.  Trie  slot  gives  the  pulverised  material  a 
better  chance  to  work  its  way  to>  the  large  grooves  of 
the  drill,  thus  keeping  its  point  unobstructed. 


USING  COMMON  BENCH  VICE  AS  A  PIPE  VICE. 


It  is  frequently  necessary  to  make  alterations  on 
conduit  work,  involving  cutting  and  threading  of  pipe, 
in  a  place  where  there  is  no  pipe  vice  at  hand,  but 
where  an  ordinary  bench  vice  can  be  used.  The  latter 
can  be  readily  adapted  for  use  as  a  pipe  vice  in  the 
manner  shown  in  the  sketch.  The  conduit  or  pipe  to 
be  threaded  can  be  firmly  held  from  turning  by  means 
oi  a  pipe  wrench  placed  below  the  jaws  of  the  vice  so 
it  can  take  a  strong  hold  of  the  conduit.     The  wrench 


Condyit- 


T 


Die  Stock 


Bench  Vice 

j£  Wrench 


rests  on  the  horizontal  sliding  stem  of  the  vice  and  is 
braced  against  the  back  part  of  the  vice,  thus  being 
held  firmly  in  place. 


Various  Items. 


Common  Bench  Vice  Used  as  Pipe  Vice. 


Accrington. — At  Accrington,  three  women  are  learning 
the  work  of  motormen,  and  a  woman  is  driving  a  tramcar. 

Personal. — Mr.  W.  N.  Lewis,  a  director  of  the  Treforest 
Electrical  Consumers'  Co.  has  been  elected  to  a  seat  on 
the  Board  of  Directors  of  the  Taff  Vale  Railway  Co. 

Electrical  Pumping  Plant,  Swansea. — The  tender  of 
Messrs.  Mather  and  Piatt,  Ltd.,  Manchester,  amounting 
to  ^681  ios.,  has  been  accepted. 

Burnley. — Sergt.  Jack  Place,  of  the  East  Lancashire 
Regiment,  has  been  killed  in  action.  Prior  to  the  war  he 
was  employed  as  a  conductor  on  the  Burnley  tramways 
for  six  years. 

Cardiff.— The  Deputy  Lord  Mayor  (Dr.  R.  J.  Smith) 
paid  a  warm  tribute  to  the  memory  of  Corporal  E.  Bartlett, 
of  the  Royal  Field  Artillery,  reported  killed  in  action.. 
The  soldier  was  in  the  employ  of  the  Cardiff  Electric  Light- 
ing Committee,  and  the  doctor  spoke  in  glowing  terms 
to  the  heroism  of  the  deceased  who  was  awarded  the  D.C 
Medal  for  gallantly  bringing  his  guns  into  action  under 
heavy  fire  at  a  distance  of  75  yards  from  the  German  lines. 

Leeds. — A  scheme  is  being  carried  out  for  the  employ- 
ment of  wounded  and  discharged  soldiers  as  drivers  on 
the  cars  of  the  Leeds  Tramways.  About  20  men  have 
already  been  given  employment  in  this  respect,  and  several 
others  are  undergoing  special  training  as  drivers.  The 
arrangements  are  part  of  the  substitution  scheme  of  the 

•Northern  Command.  Gunner  Aubrey  Clapham,  of  the 

R.F.A.,  formerly  an  employee  of  the  City  Tramways,  has 
died  of  wounds  received  in  action.    He  was  21  years  of  age. 

Hull. — At  a  meeting  of  the  Electricity  Committee  on 
the  19th  inst.,  a  letter  was  read  from  the  secretary  of  the 
Municipal  Employees  Association  urging  the  Committee 
to  receive  a  deputation  in  regard  to  an  advance  of  wages. 
The  position  was  described  by  Councillor  Pybus  (the  chair- 
man) as  extremely  delicate,  and  said  a  special  committee 
had  been  formed  to  consider  the  wages  question  all  round. 
The  acting  engineer  (Mr.  McGoris)  was  authorised  to 
employ  a  further  batch  of  women,  with  whom  Mr.  McGoris 
expressed  much  satisfaction,  stating  they  did  the  work 
quite  equal  to  men. 

Crystal  Palace  Engineering  Society. — The  "  Wilson  Pre- 
mium "  for  the  best  paper  read  before  the  society  during 
the  past  Session  has  been  awarded  to  E.  G.  Wilson,  for  his 
paper  on  "  Practical  Roadwork  in  the  United  Kingdom." 
Other  papers  read  before  the  Society  were  "  Railway 
Engineering  in  China,"  by  G.  L.  B.  Newmarch  ;  and  "  Re- 
servoirs," by  B.  C.  Light.  The  Premium  was  presented  to 
Mr.  Wilson  by  Sir  Maurice  Fitzmaurice,  C.M.G.,  M.A., 
LL.D.,  President  of  the  Institution  of  Civil  Engineers,  at 
the  133rd  distribution  of  Certificates,  at  which  he  presided 
on  April  18th. 

Electro-magnetic  Damping  for  Mercury. — A  method 
which  is  at  once  simple  and  said  to  be  effective  in  pre- 
venting vibration  or  oscillation  of  mercury  columns  (e.g.,  in 
barometers  and  other  measuring  instruments)  is  to  subject 
the  mercury  to  a  powerful  magnetic  field.  The  eddy 
currents  then  induced  in  the  mercury  directly  it  commences 
to  move,  retard  its  motion  and  hold  it  practically  stationary. 
By  this  means,  according  to  L' Industrie  Eledrique,  there 
can  be  avoided  all  difficulty  and  error  in  reading  instru- 
ments (in  which  mercury  is  employed),  due  to  vibration 
caused  by  tramcars  or  other  heavy  traffic,  slamming  doors 
or  vibration  on  board  ship.  The  method  is  worth  trying, 
and  should  be  useful  in  industrial  laboratories  and  other 
places. 
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Congratulations. — On  Saturday,  the  wedding  took  place 
at  Dinas  Powis,  of  Mr.  Ainsley  Cook,  of  the  firm  of  Electro- 
Motors,  Limited,  Openshaw,  Manchester,  the  bride  being 
Miss  Marjorie  Cook,  younger  daughter  of  Mr.  T.  Cook, 
of  Cliffe  Cottage,  Dinas  Powis.  The  Right  Hon.  Bishop 
Crossley,  D.D.,  officiated. 

Accrington. — The  female  workers  employed  on  the 
Corporation  Tramways,  have  been  awarded  by  the  Com- 
mittee on  Production  a  war  bonus  of  3s.  6d.  (for  those 
of  18  years  and  over),  and  2s.  for  those  under  18  years  of 
age.  The  demand  made  by  the  Lancashire  District  Council 
was  for  a  war  bonus  of  6s.  6d.,  the  same  rates  as  men. 
Blackburn  Corporation  is  the  only  Lancashire  authority 
to  give  a  war  bonus  of  6s.  6d.  to  men  and  women  tramway 
workers. 

Export  Prohibited. — The  Supplement  to  the  "  Board 
of  Trade  Journal "  of  April  19  contains  complete  lists 
of  articles  which,  according  to  the  latest  information 
received  by  the  Board  of  Trade,  are  prohibited  to  be 
exported  to  various  destinations  from  British  India, 
Canada,  New  Zealand,  South  Africa,  Newfoundland, 
Egypt,  Malta,  Cyprus,  Mauritius  and  Ceylon.  Copies 
may  be  obtained  at  a  cost  of  3d.  (4d.  post  free),  either 
from  Electricity  Office,  or  from  His  Majesty's  Stationery 
Office,  Imperial  House,  Kingsway,  London,  W.C.2. 

Obituary .— We  regret  to  report  the  death  of  Mr.  Alwyn 
Walter  Staveley,  of  the  firm  of  Gent  &  Co.,  Ltd.,  Faraday 
Works,  Leicester,  which  occurred  suddenly  on  Monday 
morning,  the  23rd,  at  his  residence  in  Redcliffe  Road, 
Nottingham,  at  the  age  of  5 8. years.  Mr.  Staveley  Was  at 
the  works  up  to  mid-day  on  Saturday,  and  appeared  in 
his  usual  good  health,  but  a  sudden  attack  of  illness  during 
the  week-end  caused  his  decease  through  heart  failure. 
He  joined  the  late  Mr.  J.  T.  Gent  in  1880,  and  took  an 
active  part  in  the  management  of  a  growing  business. 
When  the  firm  was  eventually  formed  into  a  limited 
company,  he  took  the  position  of  Senior  Director,  and 
continued  this  office  up  to  the  time  of  his  decease. 


Trade  Notes. 


The  "  Z  "  Electric  Lamp  Manufacturing  Co.,  Ltd.,  are  ex- 
ceptionally active  in  supporting  the  efforts  of  retailers  by  con- 
sistent advertising.  One  of  their  latest  issues  is  an  adhesive 
Parcels  Label  for  the  use  of  the  trade.  These  labels,  which  bear 
a  distinctive  design,  and  the  slogan — "  Use  All- British  '  Z  ' 
Drawn  Wire  Lamps  " — are  supplied  free  of  charge  to  retailers, 
over-printed  with  customers'  names  and  addresses.  Even  a 
parcel  has  its  advertising  possibilities,  and  we  commend  the 
notion  to  all  contractors  and  dealers  handling  "  Z  "  lamps. 

In  view  of  manufacturing  difficulties  and  the  manifold  re- 
strictions with  which  the  trade  generally  is  hedged  around  at 
the  present  time,  the  firm  with  disposable  stocks  is  to  be  envied. 
In  this  connection  the  Swedish  General  Electric,  Ltd.,  5,  Chancery 
Lane  London,  W.C.,  issue  a  Stock  List  of  Direct  Current  Type 
"  K  "  Motors,  as  well  as  Single  Phase  "  Century  "  Motors  and 
Fans.  The  general  specification  of  these  machines  is  excellent, 
and  power  users  on  the  look  out  for  suitable  machines  would 
be  well  advised  to  make  early  application  for  the  lists,  which 
give  current  stocks  in  London  as  well  as  possible  deliveries  a 
month  ahead. 

We  have  received  from  Messrs.  Callender's  Cable  and  Con- 
struction Co.,  Ltd.,  an  illustrated  Souvenir  Reprint  of  the  pro- 
ceedings at  the  opening  of  a  canteen  at  the  Anchor  Cable  Works, 
Leigh,  Lancashire,  which  took  place  in  November  last.  This 
workshop  canteen  is  of  the  bungalow  type,  and  is  located  at  a 
small  distance  from  the  works  proper.  The  internal  arrange- 
ments provide  a  large  dining  hall,  where  500  meals  can  be  served 
at  a  time,  and  include  a  kitchen  and  other  necessary  accommo- 


Arithmetic  of  Electrical  Engineering.  For  leclmical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  3« 
exercises.    Price  2s.  3d.  net.  post  free  from  Electricity  Office. 


dation.  The  Company  is  to  be  congratulated  upon  its  efforts 
in  connection  with  the  welfare  of  employees,  so  necessary  in 
these  strenuous  days. 


AMERICA  AND  THE  WAR. 


We  have  all  of  us  been  interested  in  the  entry  of  the 
U.S.A.  in  the  great  European  conflict  for  right  as  against 
might,  and  in  connection  therewith  it  is  cheering  to  read 
in  the  Electrical  World,  of  New  York,  just  to  hand,  that 
the  leaders  cf  the  electrical  industry  on  the  other  side 
are  heart  and  soul  with  us  in  the  fight.  We  cannot  do 
better  than  quote  the  annexed  letter  : — ■  1 

Extract  from  the  "Electrical  World,"  April  7,   191 7. 

The  Industry's  Pledge. 

From  E.  W.   Rice,  junr.,  President,  General  Electric 
Company  (of  America). 


To  the  Electrical  World. 

The  President's  message  expresses  in  simple  but  powerful 
words  the  solemn  and  final  judgment  of  a  great  peace- 
loving  people  on  the  issues  of  this  great  war. 

While  every  thoughtful  citizen  must  realise  the  gravity 
of  the  step  which  we  are  now  taking,  there  will  be  no 
holding  back,  and  no  matter  what  trials  the  future  may 
have  for  us,  the  knowledge  that  we  are  fighting  in  defence 
of  all  that  makes  life  worth  living  will  enable  us  to  persevere 
until  victory  for  ourselves  and  our  natural  Allies  has  been 
obtained. 

Men  of  the  electrical  industry,  representing  every  phase 
of  scientific  and  engineering  activity,  will  be  able  to  render 
invaluable  service,  as  a  modern  war,  as  is  well-known, 
cannot  be  won  by  courage  and  strength  alone,  but  demands 
skill  in  control  of  complicated  machinery  arid  the  use  of 
scientific  methods  all  the  time  and  everywhere. 

This  is  not  a  war  between  peoples,  but  a  mighty  conflict 
of  irreconcilable  ideals  of  government  and  of  fife,  and 
there  can  be  no  question,  therefore,  that  every  citizen  of 
this  country  who  treasures  our  ideals  will  welcome  the 
solemn  privilege,  which  has  been  forced  upon  him,  of 
fighting  for  them.  We  all  devoutly  hope  and  believe 
that  the  entrance  of  our  nation  on  the  side  of  liberty  and 
humanity  will  bring  to  a  speedy  end  this  terrible  scourge 
of  the  world. 

E.  W.  Rice,  junr. 

Schenectady, 
April  4,  191 7. 

This  is  only  one  of  many  letters  to  the  same  effect. 

Rubber  Gloves 

FOR 

ELECTRICAL  WORKERS. 

OPdeP  M  OS  E  LEY'S  Famous  Gloves,  and  see  that  you  get  them. 
GUARANTEED  ABSOLUTELY  PURE  FINE  PARA  RUBBE  R. 

whTch Ne"  H?r Tens  and  is  Suitable  for  All  "^^^fbS 

Uou   Jfiusi   ){ave  jtfoselet/s 

^ple  Pair  sent  on  receipt  of  P.O.  for  7/6.  which  wUl  be  r<j'urned 

it  Gloves  are  not  approved  of,  and  sent  back  after  within  3  days  receipt. 

Write  H.B.  Dept  Jor  Particulars  and  Samples, 

DAYID  MOSELEY   &  SONS,  LTD. 
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SOME  NOTES  ON  METER  TESTING. 


By  G.  W.  S. 


The  operation  of  testing  a  meter,  being  as  it  is  an 
bservation  of  the  number  of  revolutions  of  the  armature 
xecuted,  and  the  time  taken  in  so  doing,  is  one  of 
xtreme  simplicity,  and  one  that  can  be  performed  by 
ny  person  of  ordinary  intelligence  after  a  compara- 
ively  short  training.  As  in  the  case  of  other  easy 
perations,  skill  is  rather  to  be  exhibited  in  rapid  and 
ccurate  performance  of  such  an  operation  than  in  the 
ciere  ability  to  carry  it  out.  It  is,  therefore,  found 
hat  a  skilful  meter  tester  combines  speed  with  accuracy. 
Vhile  accuracy  is,  of  course,  the  primary  essential  in 
meter  testing,  speed  is  greatly  to  be  desired,  especially 
n  the  calibration  or  adjustment  of  a  meter  to  run  at 
1  required  rate.  The  first  adjustment  will  usually  be 
rery  far  from  accurate,  and  it  is  desirable  to  adopt 
ome  means  of  testing  that  will  make  this  adjustment 
.s  quick  as  possible. 

The  first  matter  worthy  of  consideration  is  the  testing 
onstant.  Testing  constants  given  by  the  makers  do 
lot,  as  is  well  known,  always  mean  the  same  thing. 
The  constant  mostly  adopted  for  D.C.  ampere-hour 
meters  is  that  used  by  Chamberlain  and  Hookham, 
.nd  Ferranti,  and  is  ampere  seconds  per  revolution. 
)ther  constants  in  common  use  are  watt-hours  per 
evolutions,  and  revolutions  per  unit.  For  testing  D.C. 
.mpere-hour  meters,  experienced  meter  testers  are  well 
.ware  that  the  ampere  seconds  per  revolution  constant 
3  by  far  the  most  convenient.  It  is  therefore  desirable 
0  determine  this  constant  for  all  meters,  even  though 
he  maker's  constant  means  something  different.  This 
3  a  simple  matter,  especially  as  it  happens  that  meters 
rith  the  watt-hour  per  revolution,  or  the  revolutions 
>er  unit  constants,  have  these  to  be  the  same  value  for  a 
•articular  size  of  meter.  Watt-hours  per  revolution 
an  be  converted  to  ampere  seconds  per  revolution  by 

multiplying  by  and  revolutions  per  unit  can  be 

A.S.  3,600,000, 


imilarly  converted  by  the  formula 


K,  being  the  value  of  the  constant  to  be  converted, 
and  V  being  the  voltage  for  which  the  meter  is  calibrated. 

Having  converted  the  constant  the  operation  of 
testing  is  considerably  simplified,  and  much  calculation 
can  be  saved.  By  choosing  a  number  of  revolutions 
to  be  counted  as  simple  multiple  of  the  current  through 
the  meter,  the  constant  can  readily  be  calculated 

mentally,  for  it  follows  from  the  formula  A111}3^^^!^5: 
J  Revs. 

=  K,  that  if  amps,  and  sees,  are  equal,  the  time  in 

seconds  will  be  equal  to  the  constant.    The  choice  of 

a  suitable  number  of  revolutions  will,  therefore,  enable 

the  constant  to  be  calculated  mentally  from  the  reading 

of  the  stop-watch. 

In  the  case  of  having  to  adjust  a  meter  to  a  desired 

speed,  after  overhauling,  a  slightly  different  procedure 

is  desirable.    Especially  is  this  so  with  those  types  of 

meters  in  which  a  small  movement  of  the  brake  magnet 

makes  a  considerable  alteration  to  the  speed  of  the 

meter.    The  method   can   easily  be  understood  by 

considering  the  formula  for  the  calculation  of  the 

Amps,  x  Sees. 


Revs. 


This  may  be  written 


If  amperes,  therefore,  be  made  some 


R 


K,V 


constant  K  = 

K  _  Sees. 
Amps.  Revs, 
simple  multiple  of  the  constant  the  time  in  seconds 
will  be  the  same  multiple  of  the  number  of  revolutions. 
In  other  words,  if  a  value  of  the  current  be  chosen 
numerically  equal  to  the  constant,  supposing  that  such 
a  current  will  not  overload  the  meter,  the  armature 
will  revolve  at  the  rate  of  one  revolution  per  second. 
If  the  current  be  one-half  this  value,  the  armature 
will  make  one  revolution  in  two  seconds  ;  and  so  on. 
By  choosing  a  value  of  the  current  giving  one  revolution 
for  one,  two,  or  three  seconds,  it  is  quite  easy,  by  holding 
the  stop  watch  as  near  to  the  revolving  element  of 
the  meter  as  possible,  to  form  an  estimate  of  the  accuracy 
of  the  meter  in  quite  a  few  seconds,  as  at  accurate 
speed  the  passage  of  the  index  spot  on  the  armature 
will  synchronise  with  the  passage  of  the  seconds  hand 
of  the  meter  over  the  appropriate  seconds-marks.  If, 
for  example,  the  current  in  amperes  is  JK,  the  index 
spot  of  the  meter  should  pass  the  observer's  eye  at  3,  6,  9, 
etc.,  seconds.  If  the  meter  is  inaccurate  to  a  moderate 
degree,  the  lack  of  synchronism  will  be  noticed  at 
6  seconds,  and  the  test  can  be  stopped,  and  another 
adjustment  made.  When  the  synchronism  persists  for 
one  minute  the  meter  can  be  tested  throughout  its 
range  at  the  usual  loads.  It  should  be  noted  that, 
when  it  is  observed  that  the  speed  of  the  meter  is 
approximately  right,  it  is  unnecessary  to  count  the 
revolutions ;  all  that  is  required  for  this  initial  test  is 
that  the  synchronism  should  persist  for  one  minute. 
By  the  use  of  this  method  the  adjustments  of  meters 
can  be  made  far  more  rapidly  than  by  the  usual  method 
of  taking  short  trial  tests  of  30  seconds  duration,  while 
the  patience  of  the  tester  is  not  so  sorely  tried.  The 
operation  of  counting  the  revolutions  of  a  meter  arma- 
ture is  one  of  a  very  tedious  nature,  and  such  a  method 
as  described  is  desirable,  as  the  necessity  of  counting  is 
obviated,  till  the  final  test  is  taken. 

A  somewhat  similar  method  can  be  adopted  for  the 
testing  of  sets  of  meters  having  the  same  constant, 
that  run  at  a  slow  speed  at  full  load,  such  as  meters 
of  the  mercury  watt-hour  type.    If  one  meter  has  been. 
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thoroughly  tested  throughout  its  range,  it  is  a  simple 
matter  to  adjust  the  others  to  run  in  synchronism  with 
the  accurate  meter.  By  counting  the  number  of  revolu- 
tions between  successive  synchronisms,  the  percentage 
difference  can  be  obtained.  For  suppose  that  during 
■80  revolutions  of  the  accurate  meter  the  meter  being 
tested  passed  from  synchronism,  completely  out  of  step, 
to  in  synchronism  again,  it  will  have  made  79  or  81 
revolutions  accordingly  as  it  is  slow  or  fast.  The  error 
will,  therefore,  be  1.4  per  cent,  compared  with  the 
accurate  meter.  It  will  be  understood  that  by  syn- 
chronism is  meant  the  simultaneous  passage  of  the 
index  spots  of  the  meters  across  the  line  of  vision  of 
the  observer.  The  great  advantage  of  this  method  of 
adjusting  meters  is  that  the  current  need  not  be  steady, 
nor  need  its  exact  value  be  known,  so  long  as  it  is 
approximately  the  value  required. 

Revolution  tests  are  usually  supplemented  by  a  time- 
test  in  order  that  the  gearing  of  the  counting  train  may 
be  checked.    This  is  an  important  matter,  and  the  time 
or  dial  test  should  on  no  account  be  omitted,  excepting 
in  the  case  of  a  meter  returned  from  a  disconnected 
premises  in  good  condition,  and  not  requiring  the  gearing 
to  be  altered.    Frequently  dial  tests  are  taken  by 
passing  a  given  current  through  the  meter  for  a  given 
time  and  taking  the  reading.    If  this  reading  happen 
as  is  most  probable,  not  to  be  an  exact  number  of 
divisions  of  the  testing  dial,  it  is  difficult  to  estimate 
what  it  really  is,  without  a  large  probable  percentage 
error  unless  the  test  be  a  long  one.    Furthermore,  it 
will  often  be  found  that  the  testing  dials  of  meters  are 
by  no  means  accurately  divided  into  10  parts  ;  this  will 
introduce  a  further  possibility  of  error.    A  more  de- 
sirable method  is  to  note  the  time  required  for  a  complete 
revolution  of  the  testing  spindle— that  is,  for  the  regi- 
stration of  i-ioth  unit  with  meters  having  a  i-iooth 
unit  dial.    This  time  can  be  determined  with  consider- 
able accuracy,  and  enables  a  shorter  dial  test  to  be 
taken  than  otherwise.    If  a  number  of  meters  are 
being  tested  in  series  it  is  better  to  calculate  the  time 
for  the  passage  of  i-ioth  unit  for  the  particular  current. 
The  hands  of  the  meters  are  all  set  at  zero  for  the 
commencement  of  the  test.    The  current  is  switched  on 
for  the  time  calculated,  and  the  readings  again  taken. 
These  readings  should  all  be  zero  on  the  smallest  testing 
dial,  and  the  percentage  inaccuracy  can  be  read  off 
to  i  per  cent. 

The  temperature  error  of  small  mercury  meters  ot 
the  unshunted  type  is  considerable,  being  approximately 
A  per  cent,  per  degree  Centigrade.  With  shunted 
mercury  meters,  and  with  commutator  meters  the 
error  is  usually  much  smaller.  Small  mercury  meters 
should,  therefore,  be  adjusted  to  register  correctly  at  a 
standard  temperature,  which  temperature  is  usually 
taken  as  15  deg.  C.  As  it  is  impossible  to  maintain 
this  temperature  in  the  test-room  the  tests  as  observed 
will  have  to  be  corrected  for  the  temperature  variation 
from  15  deg.  C.  Much  time  can  be  saved,  however,  if, 
instead  of  correcting  the  observed  tests,  a  corrected 
or  fictitious  constant  be  employed,  to  which  the  meter 
is  adjusted.  To  explain  this,  suppose  that  the  tem- 
perature of  the  test-room  be  19  deg.  C,  and  it  is  desired 
to  adjust  a  meter  to  a  constant  of  6.00,  the  meter  will 
have  to  read  1  per  cent,  fast  instead  of  correct  in  the 
test-room,  as  the  result  of  the  3  deg.  elevation  of  tem- 
perature above  standard  is  to  increase  the  speed  of 


the  meter.  If  the  fictitious  constant  be  taken  as  5.9 
and  the  meter  adjusted  to  this  constant,  it  will  register 
accurately  at  the  standard  temperature  of  15  deg.  C. 
If  the  temperature  of  the  test-room  were  12' deg.  C, 
the  fictitious  constant  would  be  6.06.  If  the  constant 
of  the  meter  is  chosen  from  the  observed  tests  and 
fixed  by  a  selected  change  wheel  the  opposite  procedure 
would,  of  course,  have  to  be  followed.  Thus,  in  the 
above  case,  if  6.00  be  the  observed  constant  at  19  deg. ; 
C,  the  change  wheel  will-  be  selected  for  a  constant 
of  6.06. 

As  before  remarked,  the  temperature  error  ot  com-j 
mutator  meters  is  small,  but,  on  the  other  hand,  the  1 
watts  absorbed  in  the  shunt  of  the  meter  are  consider- 
able at  full  load,  and  the  temperature  rise  with  the 
case  screwed  down,  after  two  hours'  run  under  this 
condition,  may  be  sufficient  to  cause  appreciable  error  I 
1  volt  is  not  an  excessive  drop  for  a  commutator  meter 
at  full  load,  and  this,  with  a  current  of  3  amperes, 
gives  a  loss  of  3  watts.  This  may  appear  small,  but  it 
should  be  remembered  that  it  is  being  dissipated  m  a 
small,  confined,  and  sometimes  air-tight  space,  with  no 
ventilation.  It  is  therefore  desirable  to  run  meters  of 
this  type  on  full  load  for  at  least  an  hour  before  testing. 
Similarly  watt-hour  meters  should  have  their  pressure 
coils  energised  for  some  considerable  time  before  testing. 

The  stop-watch  is  an  instrument  that  may  introduce 
considerable  errors  in  testing.    Stop-watches  are  of  two 
kinds— those  in  which  the  movement  of  the  whole  train 
is  arrested  while  the  watch  is  not  in  use,  and  m  which 
the  testing  hand,  with  its  mechanism  is  superposed  on 
an  ordinary  watch  movement.    With  this  latter  type 
the  starting  of  the   centre  seconds  hand  is  effected  by 
throwing  the  same  into  gear  with  the  ordinary  train 
of  the  watch.    Although  the  teeth  of  the  wheels  of  this 
part  of  the  mechanism  are  very  fine,  this  action  may 
occasionally  cause  the  centre  seconds  hand  to  jump  by 
an  amount  varying  from  0.2  to  0.6  seconds  reading 
If  the  jump  reach  the  higher  figure  an  error  of  1  pe 
cent   on  a  one-minute  test  will  be  caused.    For  thi 
reason  the  first-mentioned  type  of  watch,  m  whic. 
starting  and  stopping  really-do  start  and  stop  the  whol 
movement  is  desirable,  as  eliminating  the  jump  erro* 
Actual  errors  of  reading  of  a  stop-watch  may  be  co 
siderable,  while  the  personal  error  in  estimating  t 
conclusion  of  the  performance  of  a  required  number 
revolutions  of  the  meter  must  not  be  forgotten.  F 
these  reasons  it  is  essential  that  the  final  test  of 
meter    should    take    at    least    60    seconds;  9 
seconds  is  better,  but   60-  should  be   an  absolut 
minimum.     The    counting    of    the     revolutions  ofi 
a  meter  armature  is,  as  has  been  before  observed, 
an  exceedingly  tedious  operation,  and  there  is  a  great, 
temptation  to  shorten  the  time,  but  this  can  only  be 
done  at  the  sacrifice  of  accuracy.    It  may  be  noted  that; 
actual  time  occupied  in  counting  is  a  small  percentage 
of  the  time  spent  in  testing  meters,  and,  therefore,  an 
extra  half-minute  spent  on  each  final  test  would  not 
seriously  diminish  the  number  of  meters  tested  per 

d£The  personal  error  in  estimating  the  exact  instant 
at  which  a  revolution  of  the  meter  armature  starts  or 
finishes  is  not  great  with  meters  running  at  a  consider- 
able speed,  but  when  the  speed  of  the  meter  is  very 
small  and  the  reference  mark  on  the  revolving  element 
is  large    considerable  errors  may  be  introduced.  A 
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large  dab  of  white  paint  is  excellent  for  high  speeds, 
but  with  lower  speeds  greater  precautions  have  to  be 
taken.  A  common  plan  is  to  select  or  make  a  second 
and  fixed  reference  mark  on  the  glass  and  to  note  the 
time  when  the  moving  mark  begins  to  make  apparent 
•contact  with  the  fixed  mark.  Even  with  this  pre- 
caution, errors  may  be  introduced,  for  it  is  necessary 
[for  accuracy  that  the  eyes  of  the  observer  be  stationary. 
[Especially  is  this  necessary  when  testing  meters  having 
an  observation  disc  of  small  diameter.  It  is,  therefore, 
better  that  two  fixed  reference  marks  be  chosen,  the  one 
behind  the  other.  If  revolutions  are  counted  between 
the  times  that  the  three  marks  are  in  line,  there  can 
T5e  no  possibility  of  error  owing  to  alteration  of  the 
position  of  the  eye  of  the  observer.  This  point  seems 
to  have  had  no  attention  from  meter  manufacturers. 
One  meter,  the  British  Thomson-Houston  mercury 
type,  has  been  fitted  with  one  fixed  as  well  as  a  moving 
reference  mark.  As  the  diameter  of  the  circle  described 
by  the  moving  mark  is  very  small,  a  third  mark  should 
have  been  provided,  when  accurate  testing  would  have 
b>een  easy  and  convenient. 

Finally,  it  will  be  interesting  to  consider  what  will 
be  the  probable  average  error  in  testing  meters  with 
one-minute  tests  under  ordinary  conditions.  The 
starting  error  of  the  stop-watch  may  through  jumping 
be  0.3  second,  representing  an  error  of  0.3  per  cent. 
Personal  errors  in  starting  and  stopping  the  watch  at 
the  proper  time  may  be  0.2  second,  giving  an  error  of 
0.3  per  cent.  The  error  of  the  ammeter  used  for  testing 
may  easily  be  0.2  per  cent.,  and  in  many  cases  will 
probably  be  much  larger.  The  sum  of  these  errors  is 
1.0  per"  cent.  It  is,  therefore,  quite  clear  that  the 
recording  of  tests  to  the  nearest  0.1  per  cent,  is  not 
justified  bv  the  accuracy  obtainable.  To  enter  up  the 
full  load  test  of  a  meter  asi.i  per  cent,  fast,  as  many 
■testers  might,  is  really  quite  absurd,  as  the  result  as 
calculated  is  barely  accurate  to  1.0  per  cent.  The 
case  is  analogous  to  that  of  the  calculation  of  the  horse- 
power of  a  steam  engine  from  an  indicator  diagram  to 
vfive  places  of  decimals.  Tests  of  meters  should,  there- 
fore, not  be  recorded  closer  than  to  the  nearest  \  per 
cent.,  that  is,  if  the  calculated  error  of  a  meter  were 
5<>.2  per  cent.,  it  would  be  entered  up  as  correct.  It  is' 
also  important  that,  in  order  to  ensure  that  the  error  of 
a  meter  be  not  more  than  2\  per  cent,  fast  or  slow,  the 
calculated  test  should  be  within  i|  per  cent.  If  repair 
work  is  properly  and  thoroughly  done  this  will  not  be 
difficult,  allowing  as  it  does  3  per  cent,  difference  be- 
tween slowest  and  fastest  loads.  This  point  is  im- 
portant, as  it  is  probable  that  many  testers,  while  re- 
fusing to  pass  a  meter  that  they  found  to  be  2.8  per 
cent,  fast,  would  not  hesitate  to  pass  one  showing  an 
■error  of  2.3  per  cent,  fast,  unmindful  or  ignorant  of  the 
"fact  that  notwithstanding  the  error  of  the  meter  as 
calculated  was  2.3  per  cent.,  the  actual  error,  through 
stop-watch,  ammeter,  and  personal  inaccuracies,  may  be 
as  high  as  3.3  per  cent. 

I  No  originality  is  claimed  for  the  methods  and  hints 
described  above,  but  it  is  improbable  that  they  are 
known  to  all.  They  are,  therefore,  suggested  in  the 
hope  that  some  may  find  them  useful.  Meter  testing 
is  a  monotonous  operation,  and  this  monotony  can  be 
greatly  modified  by  the  use  of  a, few  short  cuts.  Again, 
the  very  monotony  of  testing  tends  to  make  this  per- 
functorily clone,  and  numerous  sources  of  error  have  to 


be  guarded  against.  It  is,  therefore,  desirable  that 
these  sources  of  error  be  well  known.  It  is  with  the 
object  of  pointing  out  such  sources  of  error,  and  of 
offering  a  few  hints  that  this  paper  has  been  written. 


WIRING  OF  STEAMBOAT  ANNUNCIATORS  TO 
INSURE  QUIET  OPERATION  AT  NIGHT.* 


By  George  R.  Strombom. 


The  location  of  annunciators  aboard  steamboats,  par- 
ticularly those  having  from  300  to  500  state-rooms  and 
where  the  travel  is  exceedingly  heavy,  has  in  the  past 
received  very  little  consideration.  The  products  of  the 
past  two  years  in  steamboat  construction  have  shown 
great  improvement  in  this  respect,  inasmuch  as  they 
are  generally  equipped  with  a  special  annunciator 
room,  instead  of  having  the  annunciators  located  in 
various  parts  of  the  saloon  as  is  common  in  older  boats. 
Aboard  most  steamboats  it  is  customary  at  10.30  p.m. 
to  turn  out  most  of  the  lights,  leaving  only  the.  night 
lights  burning,  and  at  this  hour  the  passengers  expect 
and,  by  the  rules  of  the  company,  can  demand  quiet. 


Annunciator 


Change-over  Arrangement  erom  Bell  to  Telephone 
for  Steamboat  Annunciator. 

With  the  annunciators  located  in  the  saloon  there  is 
almost  a  continuous  ringing  for  the  hallman  from 
various  parts  of  the  boat,  and  after  10.30  p.m.  this  has 
proven  to  be  a  nuisance  to  the  travelling  public. 

I  have  in  my  charge  a  number  of  steamboats,  having 
from  300  to  500  state-rooms,  which  were  built  a  number 
of  years  ago  and  which  have  the  annunciators  located 
in  the  saloons.  After  having  been  informed  of  the 
many  letters  of  complaint  received  by  the  manager,  I 
abolished  the  use  of  bells  and  installed  buzzers  in  their 
stead.  This  proved  to  be  almost  as  unsatisfactory  as 
the  bells,  so  I  had  quite  a  problem  to  work  out,  and 
that  without  delay. 

It  was  necessary  to  devise  something  that  would 
attract  the  attention  of  the  hallman  at  the  annunciator, 
whether  he  be  reading  or  sleeping,  yet  which  would  not 
disturb  the  passengers  even  in  the  state-rooms  nearest 
to  the  annunciator.  Various  ideas  came  to  my  mind, 
but  of  them  all  there  was  but  one  that  I  found  to  answer 
the  purpose  in  all  aspects. 

*  Electrical  World,  New  York. 
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In  the  line  between,  the  batteries  and  annunciator 
bell  I  cut  in  a  doubkvpole,  double-throw  switch.  The 
upper  position  of  the  switch  I  used  when  it  was  desired 
to  make  use  of  the  bell,  which  we  did  until  10.30  p.m., 
at  wdrich  time  the  switch  was  thrown  over  into  the 
lower  position.  This  cut  in  the  relay  and  induction 
coil  with  its  secondary  connected  to  a  telephone  head 
receiver. 

This  head  receiver  gives  the  hallman  on  watch  a  good 
alarm,  and,  should  he  have  fallen  asleep,  serves  as  an 
excellent  method  of  waking  him.  Still  not  the  slightest 
sound  can  be  detected  by  anyone  but  the  man  using 
the  receiver. 

The  relay  and  induction  coil  I  installed  in  the  engine- 
room,  so  as  to  have  it  as  far  away  from  the  saloon  as  I 
practically  could  ;  the  noise  of  the  interrupter  on  the 
coil  would  then  not  be  heard  even  in  the  slightest  degree. 

This  arrangement  was  used  with  much  success,  and 
I  have  not  to  this  present  day  experienced  any  trouble 
with  it,  save  the  renewing  of  batteries  every  season. 


ADDITIONAL   LOADING  OF   CIRCUIT  WITH- 
OUT INTERFERING  WITH  INTERMEDIATE 
THREE-POINT  SWITCH.* 


Bv  Pali.  Justus. 


Lights  to  be  controlled  from  two  locations  bv  means 
of  three-point  switches  may  be  wired  according  to  either 
of  the  methods  shown  in  Fig.  1  and  Fig.  2.  A  wire- 
man  Was  called  in  to  install  a  light  in  a  private  garage 
to  be  controlled  both  from  the  owner's  house  and  the 
garage.  Being  familiar  with  only  the  scheme  shown 
in  Fig.  1,  the  wireman  installed  the  light  accordingly 
and  the  arrangement  worked  quite  satisfactorily. 


Light  ir> 
Garage 


L  J 


merely  the  installation  of  a  doulble-pole  single-throw 
switch  for  throwing  the  heater  on  or  off,  and  the; 
necessary  changes  in  the  wiring  to  make  it  conform  to ' 
the  arrangement  shown  in  Fig.  3.  Upon  showing  this"- 
to  the  wireman,  the  latter  agreed  that  it  could  be  done, 
without  an  additional  wire,  and  proceeded  to  make  the' 
changes  indicated.  The  scheme  has  worked  perfectly- 1 
Its  use  frequently  will  be  found  to  come  in  handy  forj 
various  purposes. 


I 

< — I 


Pi  tting  an  Automobile  Engine  Heater  on  Garage 
Circuit  without  Interfering  with  Three-Point 
Switches. 

Later  in  the  fall  the  owner  decided  to  install  an 
electric  heater  in  the  garage,  the  heater  to  be  left  on  all 
night,  and  this  not  to  interfere  with  the  operation  of  the 
light.  On  calling  on  the  same  wireman  the  owner 
was  advised  that  this  could  not  be  done  without  inter- 
fering with  the  control  of  the  light  or  else  running 
another  wire  between  the  house  and  the  garage.  The 
owner  gave  up  the  idea  for  the  time  being. 

However,  on  mentioning  the  incident  some  time  later 
to  a  friend,  he  was  advised  that  it  could  be  done  with 


BALL  BEARINGS. 


*  Electrical  Review,  Chicago. 


A  paper  on  "  Ball  Bearings  "  was  read  oh  Monday,! 
April  2nd,  1917,  by  Mr.  A.  Marshall  Arter,  F.S.E.,  A.M.Inst.j 
C.E.,  .Inst.A.E.,  in  the  apartments  of  the  Geological  Society,] 
Burlington  House,  Piccadilly,  London,  W. 

A  brief  resume  was  given  of  Prof.  Stribeck's  investigations.! 
Before  these  investigations  were  made  little  was  known, 
bevond  Henrv  Hertz's  theoretical  deductions  on  the  contact* 
of  elastic  bodies. 

Prof.  Stribeck  measured  the  approach  of  hardened  steely 
balls  under  compression  and  found  that  the  admissible- 
static  loads  varied  as  the  square  of  the  diameter  ;  he  alsoj 
found  that  ball  bearings  in  which  the  load  is  carried  at! 
right  angles  to  the  axis  of  rotation  of  the  balls  were  alone 
suitable  for  heavy  loads. 

It  was  pointed  out  that  the  balls  in  modern  ball  bearings 
did  not  burst,  but  that  the  surface  flaked  out  when  oveii 
loaded,  the  load-carrying  capacity  depending  upon  the 
elastic  limit  of  the  surface  of  the  steel. 

The  author  pointed  out  that  the  ball  bearing  of  to-day; 
could  never  have  been  made  a  commercial  success  but  for  I 
the  very  high  degree  of  accuracy  in  its  manufacture.  If  ajj 
load  of  i3olbs.  is  put  upon  a  ball  half  an  inch  in  diameter,  i 
it  is  compressed  one-thousandth  of  an  inch,  and  hence  iff 
one  of  the  balls  in  a  thrust  bearing  is  one-thousandth  0% 
an  inch  larger  than  the  rest,  or  there  is  a  highrplace  in  thej 
race  of  this  amount  failure  is  certain  if  the  normal  load* 
of  the  ball  is  at  all  approaching  the  safe  working  limit. 

The  relation  of  load  to  speed  was  dealt  with,  and  it  wasijj 
shown  that  the  safe  working  load  of  a  ball  was  reduced,-; 
on  increasing  its  speed  of  rotation,  in-  thrust  bearings  the*J 
amount  being  greater  than  in  radial  ones. 

Prof.  Goodman's  method  of  examining  balls  under  a| 
microscope  for  detecting  overloading  was  explained. 

The  gyroscopic  effects,  at  high  speeds,  in  thrust  bearings?, 
was  next  dealt  with  ;  it  was  shown  that  there  is  a  certainfi 
minimum  load  necessary  to  prevent  the  balls  skidding,! 
due  to  gyroscopic  torque,  and  that  there  is  an  absolute! 
limit  of  speed  at  which  a  thrust  bearing  can  be  run,  namelyj 
when  the  maximum  and  minimum  loads  coincide.  The! 
author  concluded  with  some  interesting  explanations  oM 
nomograms,  their  construction  and  uses. 

Glasgow. — It  is  interesting  to  note  that  Councillor, 
Denny  has  given  notice  of  motion  to  the  Corporation! 
that  the  civic  authorities,  ".being  of  opinion  that,  foil 
domestic  purposes,  electricity  should  be  substituted! 
wherever  possible,  for  other  means  of  lighting,  heating; 
and  cooking,  direct  the  attention  of  those  engaged  in 
considering  the  house  problem  to  this  resolution,  especially 
the  architects  who  have  been  appointed  to  town  plaif 
the  city,  and,  further,  ask  the  Dean  of  Guild  and  his  Court 
to  exercise  their  influence  and  powers  to  secure  in  new 
buildings,  wiring  of  sufficient  strength  to  permit,  in  addition 
to  lighting,  the  installation  of  heating  and  cooking  applif 
ances." 


Fuel  Ecovomt  Bv  W.  H.  Booth.  Ba6ed  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  interested  in  using  coal  with  economy  and  efficiency.  Koyal 
8vo,  illustrated,  Is.  Id.  net,  post  free  from  Electricity  Office. 
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3  core  19/14  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Am  oured  Cable.  13.000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester- Bury  Electrification. 


'VT'OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with  the    conductors,  anyhow. 

npHERE  is  a  latin  motto, 
"  Experto  Creole,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield  Stret,  LONDON,  E.C. 


Electric  Pans 
for  all  purposes. 

Illustration  shows  our  special  universal 
desk  and  bracket  type,  which  can  be 
supplied  either  for  A,C.  or  D.C.  Write 
for  lists  and  specification.     No.  F  4. 
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ADMIRABLE  SITES  FOR 
WORKS,  FACTORIES,  $c. 


CHE  GREAT  CENTRAL  RAILWAY  passes  from  the 
Metropolis  Northwards  through  the  centre  of  indus- 
trial England,  throwing  out  its  branches  Eastward 
and  Westward  to  the  Coast.  Its  lines  run  over  the  great 
Coalfield  which  extends  into  the  Counties  of  Lancashire, 
Yorkshire,  Nottinghamshire,  Derbyshire  and  Lincolnshire, 
thus  affording  an  easily  accessible  source  of  fuel  supply. 
This  Coalfield  is  the  largest  in  the  British  Isles,  and  was 
estimated  by  the  Royal  Commission  of  Coal  Supplies 
(1905)  to  cover  not  only  an  area  of  approximately  4,066 
square  miles,  but  also  to  contain  not  less  than  forty-nine 
thousand  million  (49,000,000,000)  tons  of  coal. 

Cfl   THE  GREAT  CENTRAL.  SYSTEM  is  linked  up 

with  all  the  principal  centres  of  industry  in  the  country. 
The  Railway  also  directly  serves  the  important  ports  on 
the  East  and  West  Coasts,  and  the  new  Eastern  Port  of 
Immingham  should  particularly  attract  traders,  as  its 
modern  equipment  and  accessibility  at  any  time  of  the  day 
or  night,  irrespective  of  tides,  are  important  time  and 
labour  saving  factors. 


ADJOINING  THE  GREAT  CENTRAL  RAIL- 
ROAD  at  various  parts  of  the  system  are  situated 
valuable  sites  for  works,  where,  by  the  introduction  of 
siding  accommodation,  goods  can  pass  right  into  and 
directly  out  of  the  works,  which  greatly  assists  the  manufac- 
turer to  attain  his  desired  position  in  the  World's  Markets. 

{JI  For  information  please  comm  licate  with  the  G.C.R- 
^     Publicity  Office.  216,  Marylebons  Road,  London.  N,W. 

SAM  FAY,  General  Manager. 
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TO    OUR  READERS. 

Electriciti  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a.  very 
argo  sale  throughout  the  United  Kingdom,  as  well  as  in 
>the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
Tiews. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
-stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing;  office  not  later  than  the 
first  post  Tuesday  morning:,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

AU  remittances  payable  to  the  Publishers.  S.  Rentell  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping:  or  address. 
No  postage  need  be  paid, 

OUR  POSTAL  ADDRESS. — Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 
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everywhere. 


Current  Topics. 


A  few  minutes  spent  in  the  polishing  and,  plating 
department  of  an  electrical  factory  the  other  day 
prompted  the  reflection  that  British 
"  Finish  " —     manufacturers  as  a  whole  waste  far 
A  Fetish.      too  much  time  and  labour  on  obtain- 
ing a  bright  and  showy  finish  to  their 
tietal  goods.    After  all,  what  does  it  amount  to  ? 
Polished  and  lacquered  brass  work  soon  loses  its  lustre 
and  peels,  leaving  dark  and  unsightly  oxydised  patches  ; 
the  conventional  nickel-plating  of  which  some  manu- 
•  facturers  are  so  fond  is  about  the  worst  possible  finish 
tfbr.the  real  British  climate,  and  necessitates  constant 
polishing  to  keep  it  in  anything  like  a  presentable  state. 
Polished  aluminium  looks  very  nice  when  new,  but 
very  quickly  oxidises  and  calls  for  the  application  of 
-vhitening  and  much  elbow  grease  to  restore  it  to 
iecency. 


Papered  steel  or  iron  surfaces  must  be  kept  con- 
tan  tly  papered  or  covered  with  a  film  of  grease  to  ward 
ff  the  rust  ;  silver-plating  tarnishes,  and  is  too  soft  to 
ystand  up  to  hard  wear  ;  in  short,  there  is  not  a  bright 
metal  finish  of  any  description  which  does  not  entail 
considerable  labour  to  produce  in  the  first  place;  and 
endless  labour  to  maintain  during  its  subsequent  life. 
It  is  not  only  in  the  electrical  industry  that  this  fetish 
is  unduly  worshipped  ;  I  was  told  of  a  pumping-plant 
not  a  hundred  miles  from  the  City  where  even  the  big 


nuts  bolting  the  enginr  bed  plates  down  to  the  foun- 
dations were  kept  polished  and  perfectly  square  as  to 
their  corners  and  edges. 


No  doubt  the  attendants  take  a  pride  in  keeping 
their  metal  work  thus  bright  and  clean,  but  it  is  ques- 
tionable whether  any  real  benefit  is  derived  from  the 
practice.  Far  better  to  enamel  or  otherwise  protect  all 
exposed  metal  surfaces  such  that  an  occasional  wipe 
over  with  an  oil-rag  will  suffice  to  restore  their  original 
lustre.  The  same  fetish  obtains  in  domestic  and  house- 
hold fittings.  How  many  thousand  maids-of-all-work 
have  spent  goodness  knows  how  many  thousands  of 
hours  polishing  fancy  brass  doorsteps,  curtain  rods  and 
rails,  finger-plates,  stove  fittings,  and  the  hundred  and 
one  pieces  of  bright  metal  work  about  a  house.  The 
craze  for  bright  metal  has  been  the  means  of  putting 
thousands  of  pounds  into  the  pockets  of  the  metal 
polish  manufacturers. 


The  need  for  reform  in  this  matter  is  urgent.  Already 
the  motor-car  and  cycle  manufacturers  have  recognised 
the  folly  of  their  ways,  and  many  of  the  leading  makers 
have  adopted  an  all-black  relieved  by  bronze  or  other 
unpolished  metal  finish  for  their  productions.  Such 
cars  and  cycles  may  not  catch  the  eye  as  readily  when 
new  as  the  original  highly-plated  and  polished  product, 
but  the  car  owner  appreciates  the  labour  subsequently 
saved  in  cleaning  and  polishing,  and  buys  accordingly. 
There  is  no  logical  reason  why  electrical  manufacturers 
should  not  follow  suit.  After  all,  electrical  gear  and 
instruments  are  for  purely  utilitarian  purposes,  and  do 
not  perform  their  functions  any  more  efficiently  for  a 
few  square  inches  of  bright  metal. 


Even  the  Huns  have  recognised  the  fallacy  of  high 
finish  for  utilitarian  metal  goods.  Most  of  their  elec- 
trical gear  is  extremely  crude  as  regards  external 
finish,  however  efficient  it  may  be  from  an  operating 
standpoint.  They  even  carry  this  neglect  of  finish  to 
the  point  of  ugliness,  and  in  this  there  is  no  need  for  the 
British  manufacturer  to  follow  their  example.  It  is 
quite  an'  easy  matter  to  preserve  a  pleasing  exterior  to 
any  engineering  structure  without  resorting  to  polished 
or  plated  metal. 


Once  again  I 
Annual  General 


Benevolence. 


have  before  me  the  Report  of  the 
Meeting  of  the  Electrical  Trades 
Benevolent  Institution,  which,  of  all 
the  many  demands  upon  the  purses 
of  the  charitable,  deserves  the  greatest 
support  from  readers  of  this  journal.  The  meeting  was 
held  at  the  Institution  of  Civil  Engineers,  Mr.  Campbell 
Swinton  presiding.  Among  other  matters,  the  Chair- 
man drew  attention  to  the  fact  that  the  invested  funds 
of  the  Institution  now  amounted  to  nearly  £9,000,  and 
expressed  the  hope  that  in  the  course  of  the  present 
year  the  round  figure  of  £10,000  would  be  reached. 
As  an  incentive  fo  the  attainment  of  this  desirable  end, 
Mr.  Swinton  handed  over  a  cheque  for  £100,  an  example 
which  it  is  hoped  will  be  widely  followed. 


The  members  of  the  Committee  eligible  for  re-election 
were  elected  with  one  exception,  Mr.  Thurnauer,  who 
resigned  owing  to  his  inability  to  attend  the  meetings. 
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Mr.  George  Sutton  was  elected  in  his  place.  The 
Honorary  Auditors  and  Solicitors  were  respectively  re- 
appointed, with  votes  of  thanks  for  their  past  services. 
The  Press,  together  with  the  Institutions  of  Electrical  j 
and  Civil  Engineers,  were  also  the  recipients  of  hearty  • 
thanks  for  support,  as  was  also  the  Chairman,  the 
vote  being  proposed  by  Mr.  Garcke  and  seconded  by 
Mr.  Esson. 


From  the  standpoint  of  the  electrical  trader  there 
could  be  no  object  more  deserving  of  voluntary  financial 
support  than  the  E.T.B.I.,  and  it  is  somewhat  of  a 
reflection  on  the  trade  that  it  has  not  been  more  gene- 
rously encouraged  in  the  past.  The  electrical  trade 
has  been  one  of  the  principal  sufferers  from  the  peaceful 
penetration  of  the  Hun  in  the  past,  and  many  a  good 
man  has  fallen  on  evil  days  through  no  fault  of  his  own. 
It  is  for  the  salving  of  these  industrial  wrecks  that  the 
Institution  exists,  and  it  is  incumbent  upon  everyone 
engaged  in  the  electrical  industry  to  accord  it  some 
measure  of  support  each  year,  be  his  contribution  of  the 
smallest. 


According  to  report,  Prussia  is  seriously  contem- 
plating a  scheme  of  electrical  power  generation  on  a 
gigantic   scale.    According   to  Pro- 
A  Prussian    fessor  Klingenberg,  a  strong  advocate 
State  Power    of  the  scheme,  the  construction  of  the 
Scheme.      proposed  State  power  stations  would 
entail  an  outlay  of  some  900,000,000 
marks,  which,  by  1926,  should  yield  41,000,000  marks  in 
net  profits  in  addition  to  5  per  cent,  interest  on  the 
original  outlay.    The  calculation  is  based  upon  the 
requirements  of  the  whole  German  Empire,  should  it 
still  exist  as  such.    The  Herr  Professor  maintains  that 
the  actual  sale  of  energy  by  the  public  works  in  the 
State    electricity    scheme    should    be    raised  from 
2,800,000,000  kw.  hours  to  10,000,000,000  kw.  hours. 

He  also  advocates  a  tax  on  electrical  energy  used  for 
lighting,  as  well  as  on  illuminating  gas  and  on  coal, 
which  latter  has  since  materialised.  Apart  from  any 
additional  taxation,  the  electricity  scheme,  according  to 
Klingenberg,  would  mean  a  revenue  to  the  Prussian 
Exchequer  of  some  30,000,000  marks  in  ten  years'  time. 
It  is  also  estimated  that  such  a  State  scheme  would 
prove  a  powerful  agent  in  the  exploitation  of  peat 
deposits.  The  Siemens-Schuckert-Wiesmoor  generating 
station,  which  employs  peat  as  a  fuel,  has  yielded  very 
satisfactory  results  ;  it  now  remains  to  be  seen  whether 
there  are  peat  deposits  of  sufficient  magnitude  available 

for  the  larger  scheme.  ■  — 

I  am  pleased  to  see  that  at  least  one  correspondent 
lias  taken  up  the  cudgels  on  behalf  of  British  manu- 
factured cells,  more  particularly  as  I 
Leclanche     have,  since  writing  my  original  criti- 
Batteries.      cism  of  these  cells,  received  additional 
corroboration  of  the  truth  of  my 
remarks.    Here  is  one  extract  from  a  typical  letter  on 
the  same  subject : — "  Everyone  is  having  trouble  with/ 
porous  pots  ;  I  know  many  electricians  all  telling  the 
same  tale.    I  took  the'ohmic  resistance  of  a  new  pot  a 
few  days'  ago,  and  in  its  wet  state  it  was  eight  ohms." 
I  commend  this  fresh  criticism  from  an  entirely  inde- 
pendent source  to  the  notice  of  my  esteemed  corre- 
spondent. 


I  think  Mr.  Solomon  indicates  the  real  cause  of  the 
trouble  in  his  reference  to  manganese  ore.  As  everyone 
is  aware,  this  depolariser  is  the  heart  and  soul  of  the 
battery.  Given  a  low-grade  ore,  or  an  insufficient 
percentage  in  the  mixture,  and  the  best  of  batteries  in 
other  respects  cannot  turn  out  a  success.  Since  this  I 
ore  is  to-day  ten  times  its  pre-war  price,  and,  taking 
into  account  its  importance  as  an  active  constituent  of 
every  Leclanche  element,  it  is  only  natural  to  assume 
that  makers  cannot  include  the  pre-war  percentage  in 
these  cells  at  anything  like  the  pre-war  price.  On  the 
other  hand,  users  would  scarcely  face  a  very  large 
increase  in  the'  price  of  these  cells.  Presumably,  there- 
fore, an  attempt  has  been  made  to  secure  a  compromise 
by  reducing  the  manganese  ration,  with  the  result  re- 
ported by  various  purchasers  of  war-time  cells. 

In  another  column  will  be  found  particulars  of  the 
new  "  Advanced  Grade "  Examination  leaflet  which 
has   just   been   issued   by  Messrs. 
Switching     Lundberg,  and  it  will,  I  am  sure, 
Competition,  interest  a  large  number  of  my  readers. 

In  this  connection  I  notice  that  one 
of  the  questions  is  to  write  "  a  short  imaginary  dialogue 
on  the  subject  of  switching  between  say  a  lady  and 
contractor,  or  husband  and  wife,  or  architect  and 
contractor  for  example.  Any  characters  you  like 
can  be  chosen."  I  shall  look  forward  with  interest 
to  a  dialogue  which  may  be  sent  in  between  say  school- 
master and  small  boy.    Switching  appeals  to  both. 

Elektron. 


A  MILLION  BOYS  IN  INDUSTRY. 

Dr.  Addison,  M.P.,  the  Minister  of  Munitions,  states  that 
the  number  of  boys  between  the  ages  of  14  and  18  engaged  in 
various  occupations  in  this  country  is  approximately 
1,250,000,  and  that  "their  young-  shoulders  are  gallantly 
helping  to  support  the  burden  of  war."  But  while  the  war 
has  heightened  the  value  of  the  boy  in  the  labour  market, 
it  has  intensified  the  problem  of  his  welfare,  and  the  Minis- 
try of  Munitions  has  issued  a  pamphlet  on  the  subject  which 
Dr.  Addison  commends  to  the  attention  of  parents, 
employers,  social  workers,  and  teachers  in  the  hope  that  the 
problem  may  be  brought  nearer  solution. 

"The  Boy  in  Industry"  (H.M.  Stationery  Office,  Kings- 
way,  London,  W.C.  2 ;  3d.  net,  or  4d.  post  free  from 
Electricity  Office)  puts  the  case  of  the  factory  lad  clearly 
and  without  concealment  of  unpleasing  fact-.  The  ordinary 
boy  of  14  to  18  years,  writes  the  author,  is  "unstable,  wilful, 
elusive;  the  age  is  a  critical  one  in  his  career,  and  he  is 
receptive  to  influences  both  good  and  bad— chiefly  bad." 
To-day  various  contributory  causes  make  his  position  more 
precarious  ;  the  father's  control  is  absent,  and  high  wages 
are  paid  for  his  labour.  "The  boy  knows  nothing  of  the 
part  he  is  to  plav  either  in  the  world  or  in  his  work,"  and 
finding  himself  regarded  as  a  man,  he  thinks  that  the  sooner 
he  apes  man's  follies  the  better. 

Variaus  methods  have  been  devised  to  stay  this  national 
waste,  but  the  social  and  recreative  agencies  of  work  are 
insufficient.    "A  mare  highly  developed  system  of  engage- 
ment and  control  "  from   inside  the  industrial  system  is 
essential.    This  could  be;  accomplished,  the  author  insists, 
by  the  appointment  in  the  factories  of  a  sympathetk  sup  - 
visor  who'  would  watch  the  personal  interests  of  the  boys. 
This  officer  would  engage  all  the  lads,  would  keep  in  touch 
with  them  at  work  and  at  play,  and  would  encourage  them 
in  a  wholesome  outlook  on  life.    Those  concerned  with  the 
pnsition  of  boys  in   industry  would  do  well  to  read  this 
"live"  booklet  from  cover  to   cover,  and    to  obtain  the 
scheme  for  boy  supervision  in  the  munition  factories  fronv 
the  Welfare  Department,  Ministry  of  Munitions,  6,  White- 
hall Gardens,  London,  S.W.  1. 
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NEW  G.E.C.  LISTS. 


Three  recently  published  Leaflets  from  the  General 
Electric  Co.,  Ltd.,  deal,  repectively,  with  Moulded  In- 
sulation Terminal  Blocks,  Haulage  Road  Signalling  in 
Collieries  and  the  "  Kingsway  "  Miners'  Lamp  ''Witton  " 
Moulded  Insulation  Terminal  Blocks  are  primarily  designed 
for  accommodating  the  connections  of  small  motors, 
and  to  this  end  have  been  produced  in  a  large  variety 
of  types  and  ways  to  meet  the  xequirements  of  different 
types  of  motor.  They  are  also  being  largely  used  as  ter- 
minal bases  for  switchboards  and  for  many  other  purposes. 
Leaflet  V  2,008  gives  full  particulars  and  indicates  a 
selection  of  applications  of  these  blocks  in  convenient 
diagram  form. 

The  G.E.C.  Haulage  Road  Signalling  System  has  been 
devised  to  overcome  the  "  break  spark  "  danger,  attendant 
upon  open  wire  signalling.  It  comprises  a  series  of  spring- 
controlled  interrupters,  placed  at  intervals  along  the 
haulage  road,  and  linked  up  by  a  cable  or  pull-wire,  which 
also  functions  as  the  line  conductor.  At  the  various  bell 
stations  the  line  is  connected  through  a  relay  and  battery 
to  earth.  When  the  cable  is  pulled  at  any  point  the  circuit 
is  broken  at  the  nearest  interrupter,  the  armature  of  the 
relay  released,  and  a  local  bell  circuit  closed,  causing  the 
corresponding  bell  to  ring.  Each  indicator  station  has 
specially  designed  mining  type  bell,  combined  with  relay 
and  interrupter  push.  The  system  is  a  constant  current 
one,  and  is  thus  self-testing,  any  fault  or  breakage  of  the 
line  wire  due  to  falls  causing  the  bells  to  ring  until  the 
fault  has  been  discovered  and  remedied. 

The  "  Kingsway "  Miner's  Electric  Hand  Lamp  has 
been  approved  by  the  Home  Office.  The  chief  aims  of 
its  designer  have  been  efficiency  of  illumination  over  the 
full  run  of  9  or  10  hours,  together  with  robust  construction, 
durability  and  freedom  from  corrosion.  The  accumulator 
is  absolutely  non-spillable,  and  the  lamp  can  safely  be  left 
in  any  position  without  the  least  chance  of  acid  escaping. 
There  are  no  springs  of  any  kind  attached  to  the  accumulator 
the  necessary  .spring  cond  uctors  being  fastened  in  the  lamp 
itself.  The  spring-controlled  switch  contacts  are  of  robust' 
construction,  consisting  of  strong  flat  springs,  with  the 
upper  ends  screwed  to  the  lampholder,  the  lower  ends 
having  the  switch  knobs  riveted  into  them.  The  lampholder 
is  provided  with  adjustable  conical  reflector  below  the 
lamp  and  another  conical  reflector  is  supported  on  top 
of  the  lamp  bulb.  In  addition  a  patent  external  reflector 
can  be  fitted  at  a  small  extra  charge.  The  leaded  steel 
case  is  fitted  with  a  strong  threaded  sleeve  which  screws 
into  the  head  of  the  lamp.  The  head  is  built  on  a  strong 
brass  casting  and  is  provided  with  a  magnet  lock  of  the 
simplest  construction. 


.  ELECTROLYSIS    IN    REINFORCED  CONCRETE. 


The  effect  of  electric  currents  upon  reinforced  concrete 
need  not  be  feared  if  proper  precautions  are  taken,  say 
C.  F.  Marsh  and  W.  Dunn  in  the  new  edition  of  their  Manual 
of  Reinforced  Concrete.*  Plain  concrete  is  in  no  way 
affected  by  electric  currents  passing  through,  it  and  currents 
of  the  usual  density  and  voltage  concerned  will  not  affect 
reinforced  concrete  seriously  provided  .that  salt  water  is 
not  used  in  mixing  the  concrete  ;  that  the  structure  is  not 
situated  in  salt  water  or  in  damp  saline  earth,  and  that 
pipes,  wires,  nails  or  other  metallic  appliances  entering  the 
building  or  laid  upon  the  structure  are  insulated  adequately. 
When  electrolysis  does  occur  its  effect  is  generally  to 
corrode  and  weaken  the  reinforcement,  reduce  or  destroy 
the  grip  between  it  and  the  concrete,  and  crack  the  latter. 

♦Constable  and  CO.    10s.  6d.  net,  or  from  Electricity 
offices. 


The  conclusions  given  by  Marsh  and  Dunn  are  that  : 

(1)  Salt  must  not  be  used  in  mixing  concrete  if  there  is 
any  probability  of  action  by  electric  currents  ;  special 
precautions  should  be  taken  to  protect  structures  erected 
in  salt  water  or  damp  saline  earth  against  leakage  currents. 

(2)  In  special  cases  it  may  be  advisable  to  waterproof 
the  structure  below  ground,  say,  by  multiple  layers  of 
fabric  treated  with  pitch,  or  by  interposing  granite  blocks 
between  footings  and  soil.  (3)  In  electric  wiring,  the  in- 
sulation should  be  of  the  best  and  the  wires  should  be 
placed  in  a  continuous  metallic  conduit.  All  connections 
to  the  structure  should  have  wooden  supports  placed  as 
far  as  possible  from  any  reinforcing  metal.  Insulation 
tests  should  be  made  periodically  and  all  defects  remedied. 
(4)  Insulating  joints  should  be  placed  in  pipe  systems 
before  they  enter  a  building  or  approach  other  structures  ; 
such  joints  are  needed  on  both  sides  if  the  pipe  system  is  a 
"  through  "  one.  (5)  Lead  covered  cables  should  be  carried 
on  wooden  supports. 


NEW    B.T.H.    MOTOR    CONTROL  PANEL. 


The  accompanying  illustration  depicts  a  new  design  of 
Motor  Control  Panel  for  A.C.  circuits,  recently  introduced 
by  the  British  Thomson- Houston  Co.  Ltd.,  and  described 
in  List  No.  3265.  These  Motor  Panels,  which  conveniently 
combine  the  apparatus  required  for  starting  and  controlling 


stationary  polyphase  slip-wring  induction  motors  are 
designed  for  starting  up  against  approximately  full  load 
torque.  The  equipment  consists  of  a  base  plate 
carrying  a  starting  rheostat  and  switch  fuse,  the  whole 
being  designed  to  comply  with  the  Home  Office  rules  for 
the  use  of  electricity  in  factories.  Four  standard  types 
are  listed.  Form  Gi  embodies  a  starting  rheostat  and  a 
switch  fuse,  but  without  pipe  connections  for  the  leads, 
and  the  rheostat  has  no  stator  contacts  or  automatic  features. 
Form  Gi,  which  we  illustrate,  has  a  rheostat  equipped  with 
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stator  contacts,  and  low  voltage  and  overload  release,  but  is 
without  pipe  connections.  Form  Hi  resembles  Gi,  but 
has  pipe  connections  in  addition  ;  Form  H2  -  resembles 
G2.  but  is  also  provided  with  brackets  for  pipe  connections. 
Standard  panels  are  suitable  for  motors  or  circuits  up  to 
550  volts  at  from  25  to  60  cycles  taking  a  stator  current 
not  exceeding  3,6  amperes  at  full  load,  which  is  equivalent 
to  a  maximum  output  of  approximately  15  h.  p.  at  200 
volts,  or  30  h.p.  at  400  volts.  The  maximum  rotor  current 
must'  not  exceed  125  amperes.  The  Panels  fill  all  re- 
quirements and  should  find  a  ready  market  among  A.  C. 
power  users.  Full  constructional  and  other  details  are 
given  in  the  above-mentioned  list. 

ADJUSTING  THE  LENGTH  OF  FIXTURE  CHAIN. 

By  H.  J.  Baer. 

I  have  noticed  manv  electricians  open  (and  close)  links 
of  fixture  chain  as  shown  in  sketch  A.  With  this  method 
it  is  practically  impossible  to  close  the  ends  of  the  link 
tightly  together.  This  will  not  make  a  neat  job  to  the 
eye  of  the  person  mechanically  inclined. 


A 


Wrong  Way   (A)   and   Right  Way  (B)  to  Open  Chain  Links. 

The  method  shown  in  sketch  B  is  the  proper  way.  In 
this  case  the  ends  of  the  link  are  twisted  out  of  the  plane. 
By  this  method  it  is  possible  to  have  a  spring  tension 
where  the  ends  meet  and  they  can  be  brought  snug  to- 
gether.   


A    NEW    ADVANCED     GRADE  EXAMINATION 
IN  ELECTRIC-LIGHT  SWITCHING. 


Those  of  our  readers  who  have  already  passed  the  Inter- 
mediate Grade  in  the  above  subject  should  write  to  Messrs. 
A.  P.  Lundberg  and  Sons,  477.4&Q,  Liverpool  Road, 
Holloway,  London,  N.7,  for  a.copy  of  their  new  and  ex- 
tremely interesting  Advanced  Grade  Paper,  with  a  view 
of  qualifying  for  the  highest  certificate.  Those  other 
readers  who  may  have  considered  the  Preliminary  and 
Intermediate  papers  (published  in  our  issue  of  January  5), 
too  easy  to  trouble  about,  might  do  the  same.  They 
will  certainly  find  something  worthy  of  their  superior 
attainments  in  this  Advanced  Paper. 

The  questions  therein  show  how  wonderfully  diverse 
ar;  the  applications  of  more  or  less  special  tumbler  switches, 
for  Lhey  can  be  used  in  heating,  motor  and  various  mis- 
cellaneous controls,  in  addition  to  those  for  electric  lamps. 
We  may  remark,  however,  that  unless  a  reader  has  passed 
the  Intermediate  Grade  or  is  otherwise  fairly  expert  in 


the  matter  of  electrical  connections,  it  is  not  much  use 
writing  for  the  Advanced  Paper.  In  such  a  case,  it  would 
be  better  to  send  ijd.  to  this  Office  for  a  copy  of  our 
January  5  issue  and  work  up  the  Preliminary  or  Inter- 
mediate Paper  to  be  found  therein. 


Answers  to  Correspondents. 

0. — A  420-volt,  12-H.P.,  shunt-wound  motor  is  used  for 
driving  a  feed  pump  in  a  power  station.  The  supply  is 
three  wire  D.C.,  that  is,  420  volts  across  the  outers,  and 
there  is  very  often  a  heavy  out  of  balance  current.  Is 
it  possible  to  connect  this  motor  to  the  supply  to  reduce 
this  out  of  balance  ? 


Fi-q.t. 
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■A. — It  is  not  possible  for  a  single  motor  to  act  as  a 
balancer.  There  must  be  two  machines  of  exactly  the 
same  type  with  their  shunt  fields  cross  connected  between 
the  outers  and  neutral  as  shewn  in  Fig.  1.  These  machines 
are  coupled  together,  and  when  the  supply  is  equally 
balanced,  there  is  practically  no  current  flowing  in  their 
armatures.  When  the  voltage  of  the  positive  drops,  due 
to  heavy  load,  the  field  of  the  negative  armature  is  con- 
siderably weakened.  At  the  same  time,  the  field  of  the 
positive  armature  is  strengthened.  Therefore,  as  the 
speed  on  one  side,  and  the  excitation  on  the  other  side 
is  increased,  power  is  taken  from  the  lightly  loaded  negative 
main,  and  is  added  to  the  heavier  loaded  positive  main. 

Where  a  permanent  out  of  balance  exists,  it  is  practical 
to  connect  a  motor  between  one  outer  and  the  neutral, 
that  is,  if  the  motor  can  be  loaded  to  do  useful  work,  see 
Fig.  2.  This  may  be  done  in  the  case  referred  to  in  our 
question,  providing  that  the  feed  pump  has  gearing  which 
may  be  altered  to  meet  the  ,  reduced  speed,  and,  if  the 
motor  is  not  sufficiently  loaded  to  allow  the  armature  to, 
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THE  ENGINEERS' 
YEAR-BOOK 

OF  FORMULAE,  RULES.  TABLES.  DATA  &  MEMORANDA 
For  1917. 

Much  enlarged,  corrected,  and  brought  down  to  date, 
with  a  Summary  of  Engineering  Progress  during  1916. 

Forming  a  Compendium  of  the  Modern 
Practice  of 
CIVIL.  MECHANICAL.  ELECTRICAL.  MARINE.  GAS.  AND 
MINE  ENGINEERING. 
By  H.  R.  KEMPE,  M.Inst.C.E., 
M.I.Mech.E.,  M.I.E.E. 

With  the  collaboration  of  many  Eminent  Specialists,  including 
Professor  C.  A.  Carus- Wilson.  M.I.E.E.  (Electrical  Engineering), 
Frank  Foster.  M  Sc.  (Steam  Engineering).  G.  A.  Burls,  M.I.C.E. 
(Internal  Combustion  Engines),  H.  L.  Guy.  A. M.I.C.E.  (Steam 
Turbines),  Professor  Henry  Louis  D.Sc.  (Mining),  Dempster  Smith. 
M.I.Mech.E.  (Machine  Tools  and  Workshop  Practice),  Arthur 
Surveyer,  M.Can.Soc.C.E.  (Water  Power  Development). 
THE  ELECTRICAL,  REVIEW. — "The  contents  of  this  familiar  and 
indispensable  annual  are  carefully  selected  and  annually  revised  by  well- 
known  specialist  contributors  .  .  It  might  almost  be  called  the  engineer's 
pocket  encyclopaedia,  for  there  is  hardly  a  subject  connected  with 
engineering  which  is  not  touched  upon  in  its  comprehensive  pages,  and  if 
there  are  any  engineers  who  are  not  acquainted  with  it— why,  so  much  the 
worse  for  them  !  " 

THE  ENGINEER. — "  This  excellent  annual  is  among  the  most  useful 
books  of  reference  of  its  class  which  exists,  if.  indeed,  it  is  not  actually 
the  most  useful  ....  It  appeals  to  the  engineer,  no  matter  in  What 
branch  of  the  profession  he  is  engaged,  and  one  always  feels  in  consult- 
ing it  that  it  may  be  implicitly  relied  upon  as  being  correct." 

*#   Detailed  prospectus  sent  free  on  request. 
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■iBittaoeai  for  small  amounts  may  be  made  ir 
halfpenny  stamp*. 


MISCELLANEOUS. 


PATENTS. 


ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
a  eency,  Ltd  .  165.  Queen* Victoria  Street,  London. 
10  years'  references. 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


WANTED. — Old    Electric   Lamp  Tops. 
Good  price.  Cash  by  return.  Bedford  Works, 
Bedford  Road,  East  Finchley,  N.  2. 

BATTER  IE  S.--High  Grade  3  volt  American 
Batteries  for  Sale,  1\  in.  diameter  by  6  in.  long, 
7-10  amps.  Sample  sent  on  receipt  of  3s.  Special 
quotation  for  quantities.,  also  quantity  of  nickel-plated 
^md  fibre  torches,  also  Motor  Bulbs..  Particulars  on 
demand.— ASCOG,  LTD.,  57,  Hope  Street,  Glasgow. 


OLD  ELECTRIC  LAMP  TOPS  wanted 
in  any  quantities ;  metal  filament  tops  30s.  per 
1,000  ;  carbon  tops,  15s.  per  1,000  ;  scrap  copper,  90s. 
per  cwt.  ;  brass,  60s.  per  cwt. ;  odd  cable,  45s.  per 
cwt.  ;  mercury,  3s.  per  lb.  Carriage  forward.  Scrap 
platinum,  old  artificial  teeth,  and  old  jewellery  in  any 
condition  purchased  at  highest  prices  by  Lee,  56, 
Green  Street,  Bethnal  Green,  London. 

ACCUMULATORS*.  Seoond-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ot  Metallio  Dross  purchased  for  cash,  Town 
or  Country. — Write,  4.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  K.K.    Telephone  No.  Ttalgtnn  555. 

REWAKL  of  £1  ottered  to  tne  nrst  person 
who  can  supply  Messrs.  C.  Jennings  it  Co.,  Ltd.. 
938,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  illustrations,  and  general  information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  6d.  (export  3d.  extra, 
to  Include  a  tonr-told,  brass-Jointed  advertisement  rale 
(boxwood). 


BOOKS,  ETC. 
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PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Boad,  Manchester,  and  86,  Maiden  Lane,  Strand, 
London.  Technical  Diploma  Correspondence  Courses  in 
Elementary  Mathematics,  Electrical  Engineering 
(theoretical  and  Dractical),  Electric  Light  and  Power 
Installations,  Wireless,  Aeronautical  and  Motor  Engi- 
neering, Electricity  in  Mines,  Refrigeration.  Courses 
for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


ELECTRIC  TRACTION.— A  Treatise  on 
the  Application  of  Electric  Power  to  Electric 
traction  on  Railways  and  Tramways.  By  A.  T.  Dover, 
A.M.I.E.E.,  Lecturer  in  Electric  Traction  at  the  Battersea 
Polytechnic.  With  518  Illustrations  and  5  Folding 
Plates.  668  pages.  Medium  8vo.  Cloth,  18s.  net. 
Postage  6d.,  from  S.  Rentell  and  Co.,  36,  Maiden  Lane, 
London,  W.C.2. 
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UTENSILS.  SCRAP 
LAMP  TOPS.  &c. 
Purchased  at  Highest  Prices  fcy 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E  C. 

Platinum  Wire.  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 


A HANDBOOK  OF  WIRELESS  TELE- 
GRAPHY, by  J.  Erskine-Murray,  D.Sc.  For 
Sale,  a  copy  of  the  3rd  edition  (1911)  of  this  standard 
work  ;  absolutely  new  condition.  Published  at  10s.  Od. 
net.  Price  7s.  6d.  post  free  from  Publisher  of  Elec- 
tricity. 


AMERICAN  TELEGRAPH  PRACTICE.  By 
Donald  McNicol,  A.M.Am.Inst.E.E.  For  Sale 
a  copy  of  this  standard  work  on  Telegraphy.  Pub- 
lished in  1913  at  17s.  net.  Price  12s.  6d.  post  free 
from  Publisher  of  Electricity. 


THE  COOKING  PROBLEM.— Why 
Electricity  is  Winning.  By  F.  S.  GROG  AN, 
M.I.E.E.  An  interesting  paper  and  directly  valuable 
in  view  of  the  high  price  of  coal.  Price  3d.  post  free 
from  Electricity  Office. 


VEST  POCKET 

COMPENDIUM 

OF 

APPLIED  ELECTRICITY 

By  PAUL  E.  LOWE,  M.E. 
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A  Handbook  for  the 
Contractor  and  Wire  man. 

By  HERBERT  G.  WHITE. 

A  clearly  written,  well  illustrated  and 
thoroughly  practical  work,  written  by  a 
telephone  engineer  of  over  twenty  years 
experience.  It  deals  with  every  type  of 
domestic  and  intercommunication  'phone, 
and  can  be  strongly  recommended.  It  does 
not  deal  with  the  public  telephone  service. 
CI.  8vo,  129  pp.  illustd..  Is.  6d. 
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develop  the  required  power  on  half  the  usual  voltage. 
If  these  conditions  meet  the  case,  then  the  motor  may 
be  connected  as  shewn  in  Fig.  3.  The  shunt  field  is 
separately  excited  across  the  outers,  and  the  armature  is 
connected  to  a  change-over  switch  to  enable  it  to  be  placed 
on  one  side  or  the  other,  as  required. 

Q — What  kind  of  oil  is  used  for  switched,  starters,  and 
oil-cooled  transformers  ?  How  long  may  it  be  expected 
to  last  without  its  insulating  properties  deteriorating-? 

A. — As  with  the  majority  of  things  at  the  present  time, 
the  quality  of  oil  used  for  switches,  starters,  and  oil-cooled 
transformers  varies  according  to  the  price  paid  for  it. 
The  makers  of  any  switch,  starter,  or  transformer,  will 
supply  a  price  list  on  application. 

All  cooling  oils  contain  a  percentage  of  resin  ;  they  are 
therefore  useless  for  lubricating  purposes,  and  the  oil 
should  only  be  used  for  the  purpose  for  which  it  is  supplied. 
That  is,  as  it  varies  in  thickness,  the  oil  for  a  ground  power 
plug  should  not  be  used  for  a  sensitive  three-phase  switch. 
Oil  used  for  transformers  is  very  thin,  and  although  it 
prevents  the  insulation  of  the  windings  from  cracking, 
•which  is  often  the  case  with  air-cooled  transformers,  it 
is  not  used  as  an  insulator. 

The  object  of  using  oil  in  transformers  is  to  keep  the 
windings  cool,  thus  all  transformers  cases  are  corrugated 
to  present  a  greater  area  to  the  atmosphere.  The  oil 
should  be  kept  at  a  certain  level  (usually  marked  by  the 
makers),  otherwise,  it  is  not  necessary  to  add  to,  or  renew 
it. 


Trade  Notes. 


The  General  Electric  Co.,  Ltd.  inform  the  trade  that  their 
new  general  discount  sheet,  dated  May  1,  and  referring  to  all 
■departments,  is  now  ready,  and  copies  will  be  supplied  on 
application. 

A  card  from  the  "  Z  "  Electric  Lamp  Manufacturing  Co., 

Ltd.,  Southfields,  London,  S.W.,  gives  details  of  certain  stocks 
of  electrical  accessories  which  they  hold  at  the  disposal  of  trade 
purchasers.  The  items  include  Ceiling  Roses,  5-amp.  Bow 
Cut-Outs,  and  B.C.  Holders,  and  the  terms  are  moderate. 

New  and  attractive  specimens  of  Osram  literature  are  to 
hand,  in  the  shape  of  a  four-page  Leaflet,  O.S.  21 10,  and  Folder, 
P.S.  2108.  Both  have  as  frontispiece  the  well  known  and 
appropriate  "  Elephant "  design,  indicating  the  phenomenal 
strength  of  Osram  filaments,  and  embody  the  revised  prices  for 
standard  bulbs. 

Judging  from  the  many  enquiries  we  receive  from  telephone 
'.wiremen,  one  of  the  most  tricky  problems  they  have  to  tackle 
;is  in  connection  with  the  installation  of  Intercommunication 
Telephones.  These  instruments  vary  as  regards  their  internal 
and  external  connections  according  to  the  maker,  and  a  man 
who  is  expert  in  installing  one*  class  of  instrument  may  find 
himself  hopelessly  at  sea  when  handling  a  different  make.  If  a 
little  brochure  we  have  just  received  from  the  Western  Electric 
Co.,  Ltd.,  is  anything  to  go  by,  there  should  be  no  difficulty  in 
future  so  far  as  the  installation  and  maintenance  of  Western 
Interphones  are  concerned.  The  brochure  in  question  is  en- 
titled "  Wiring  Hints  for  Western  Electric  Interphones,"  and 
embodies  just  the  sort  of  inlormation  the  wireman  is  most  in 
<need  of.  It  fully  describes  the  various  t5'pes  of  standard  instru- 
ment, how  to  fix  them,  number  of  cells  of  battery  necessary, 
terminals  blocks,  type  and  colour  scheme  of  cabling,  how. to 
prepare  and  form  up  the  cable  ends,  and  finally,  shows  the 
method  of  connection  to  the  terminals  so  that  there  shall  be  no 
^mistake.  A  very  comprehensive  diagram'  of  a  complete  seven- 
Bne  system  is  incorporated,  together  with  numerous  useful  hints 
,<Sn  finding  and  clearing  faults.  There  is  also  a  lucid  description 
of  how  the  set  works,  accompanied  by  two  diagrams  which 
indicate  the  ringing  and  talking  circuits  respectively.  Altogether 
a  splendid  aid  to  the  wireman. 


ARTniMETio  of -Electrical  Engineering.  For  Technical  Students 
and  llnguieers.  With  72  worked  examples,  well  Illustrated,  and  30 
.exercises.    Price  2s.  3d.  net.  post  tree  from  Electricity  Office. 


Various  Items. 


Meetings.  The  Assoc.  of  Supervising  Electricians  will 
meet  at  St.  Bride's  Institute,  Bride's  Lane,  Ludgate  Circus, 
E.C.on  May  8,  at  7. 15  p.m.,  when  Mr.  J.  T.  Mould  will  read 
a  paper  on  Motor  Control  Gear. 

Nelson. — Twenty-eight  employees  of  the  Nelson  Elec- 
tricity and  Light  Railways  Department  have  served,  or 
are  now  serving,  in  the  army.  Of  these  four  have  been 
killed,  four  discharged,  and  three  are  prisoners  of  war  in 
Germany. 

Financial. — The  General  Electric  Co.  of  Belgium,  Ltd. 
Branch  of  the  General  Electric  Co.,  Ltd.,  London,  is  in- 
cluded in  a  list  of  British  firms,  whose  liquidation  has 
been  ordered  under  decree  of  the  German  Government 
by  the  administrative  authorities  acting  under  the  Governor- 
General  of  Belgium. 

Power  Needed  to  Drive  a  Magneto. — According  to  A.  W. 
Judge,  about  a  quarter  horse  power  is  needed  to  drive  a 
magneto,  such  as  used  for  ignition  purposes  on  a  modern 
motor  car.  This  figure  assumes  that  the  magneto  is 
running  at  the  speed  corresponding  to  1,000  engine 
revolutions  per  minute.  Naturally,  the  actual  power  con- 
sumption should  be  measured  if  anything  more  than  a 
rough  estimate  is  required. 

Ashton-under-Lyrie. — The  Electricity  Committee  have 
decided  to  make  a  minimum  charge  of  7s.  6d.  per  quarter 
to  all  consumers  of  power.  All  motor  rentals  are  to  be 
increased  by  25  per  cent.,  and  charges  for  delivering  and 
fixing  doubled.  Increased  charges  are  also  to  be  made 
for  various  sundries.  The  Committee  have  had  under 
consideration  the  report  of  the  Borough  Electrical  Engineer 
(Mr.  Neville  Appleton)  respecting  the  conference  on  the 
suggested  linking-up  of  electrical  undertakings  in  Lan- 
cashire and  Cheshire,  and  it  has  been  decided  not  to  proceed 
further  in  the  matter  in  the  meantime. 

A  Good  Habit. — •"  It  is  a  good  plan,"  said  a  certain 
engineer  who  combined  the  knack  of  discerning  and 
expressing  home  truths  with  the  commonsense  to  put 
them  into  practice,  "  to  pause  every  now  and  then  to 
review  the  progress  of  your  work  as  a  whole.  According  to 
the  particular  job  concerned,  this  '  review  '  may  be  made 
every  hour  or  so  or  every  few  days.  It  gives  you  an  oppor- 
tunity to  note  defects,  to  remedy  omissions  and  to  provide 
for  future  requirements  before  you  are  actually  waiting  for 
them.  Whether  in  connection  with  a  half-hour  job  or 
the  scheme  of  your  life  as  a  whole,  the  periodic  general 
review  is  well  worth  while." 

Detecting  Cracks  in  Shafts. — An  interesting  method  used 
in  certain  American  shops  to  detect  surface  cracks  (i.e. 
incipient  fractures)  in  tramcar  shafts  consists  in  cleaning 
and  polishing  the  shaft,  coating  it  with  fine  lamp-black 
and  then  "  rubbing  in  "  the  latter  very  vigorously,  using  a 
cotton  swab.  Most  of  the  lamp-black  is  thus  removed, 
but  if  there  are  any  cracks  they  become  filled  with  the 
fine  black  material.  The  shaft  is  next  painted  thinly  with 
white  paint,  suspended  by  a  rope  or  chain  passing  through 
its  centre  of  gravity,  and  then  struck  a  smart  blow  by  a 
smith's  hammer.  The  vibration  causes  lamp-black  to 
start  from  any  cracks  which  may  be  present,  and  the 
latter  are  then  revealed  by  black  lines  in  the  white  paint. 
Generally,  the  cracks  in  tramcar  shafts  originate  at  the 
keyway.  Tapping  the  assembled  shaft  is  not  a  very 
satisfactory  test,  because  vibrations  are  absorbed  by  the 
supports  to  such  an  extent  that  it  is  difficult  to  detect  any 
irregularity. 


Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens.  R.A. 
\  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  illustrations.  2s.  9d.  post  free  from  Electricity 
( mice. 
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Irish  Development. — The  Board  of  Trade  recently  formed 
a  Committee  to  consider  how  the  chief  supply  of  electrical 
power  could  best  be  obtained  after  the  war.  There  being 
no  Irish  representative  on  the  body,  Sir  Albert  Stanley 
has  nominated  Mr.  J.  F.  Crowley,  D.Sc,  member  of  the 
Institute  of  Electrical  Engineers,  to  watch  the  interests  of 
Ireland  during  the  inquiry. 

Belfast. — -The  Tramways  and  Electrical  Committee  has 
recommended  the  pushing  on  of  the  new  electric  station 
at  the  Hamilton  Road,  convenient  to  Belfast  Tough,  and 
also  recommended  a  suggested  revision  of  the  stages  and 
fares  over  the  Corporation  system  of  tramways.  Unless 
this  is  done,  the  tramways  will  soon  be  bankrupt;  as  the 
war  has  hit  it  so  hard  that  it  is  losing  at  the  rate  of  any- 
thing from  £10,000  to  £15,000  per  annum,  and  stands 
to  lose  still  more  in  the  near  future  should  the  employees 
persist  in  their  demand  for  a  further  increase  of  pay — 
this  time  5s.  per  week.  These  matters  -will  be  considered 
at  the  monthly  meeting  of  the  Corporation  next  week. 

Meetings. — At  the  annual  general  meeting  of  the  Inst.C.E. 
held  on  Tuesday,  April  17,  Mr.  William  Barton  Worthington 
(Derby)  was  elected  President.  The  new  Council  will 
take  office  on  the  first  Tuesday  in  November,  191 7.  The 
following  awards  have  been  made  for  Papers  read  and 
discussed  during  the  Session  1916-1917  : — Telford  Gold 
Medals  to  Messrs.  G.  W.  Humphreys  and  J.  B.  Ball 
(London)  ;  George  Stephenson  Gold  Medals  to  Messrs 
P  V.  O'Brien  and  John  Parr  (Perth,  W.A.)  ;  Telford 
Premiums  to  Messrs.  P.  V.  O'Brien  (Perth,  W.A.),  J.  L. 
Hodgson  (Luton),  W.  Brown  (Glasgow),  and  P.  M.  Cros- 
thwaite  (London  )  ;  and  a  Crampton  Prize  to  Mr.  F.  J. 
Waring,  CLE.  (London).  The  awards  for  Papers  pub- 
lished in  the  Proceedings  without  discussion  will  be  an- 
nounced later.1 

'Ware  Dust  in  Transformers. — Some  idea  of  the  im- 
portance of  keeping  dust  out  of  transformer  oil  is  to  be 
obtained  from  researches  conducted  last  autumn  in  the 
Electro-chemical  Laboratory,  Tokyo.  It  was  found  that 
even  the  fine  dust  fibres  introduced  into  oil  by  cleaning 
the  metal  test  electrodes  with  a.  dry  cotton  cloth,  formed 
a  chain  across  the  gap  and  reduced  the  breakdown  voltage 
from  90  and  60  kilovolts  before  the  electrodes  were  cleaned 
to  35  and  15  kilovolts  afterwards  !  The  apparent  increase 
in  dielectric  strength  obtained  by  heating  transformer  oil 
is  due  largely  to  drying  any  fibrous  dust  in  the  oil.  Trans- 
former oil  should  be  kept  in  circulation  and  passed  fre- 
quently through  filter  presses  capable  of  retaining  dust 
and  moisture.  A  single  drop  of  water  or  a  single  dust 
fibre  on  a  high-tension  coil,  attracting  dust  when  charged 
may  be  disastrous  to  the  insulation. 

Forced  Glow-Lamp  Tests.— The  longevity  of  modern 
filament  lamps  is  such  that  life  tests  at  or  near  normal 
voltage  take  a  very  long  time  to  complete  and  consequently 
involve  the  consumption  of  large  quantities  of  electrical 
energy.  To  accelerate  the  tests  and  reduce  the  current 
consumption,  the  lamp  may  be  tested  at  higher  than  its 
normal  voltage.  ,  This  shortens  the  life  by  an  amount  which 
can  be  determined  sufficiently  accurately  once  for  all,  for 
a  given  set  of  conditions.  For  instance,  it  may  be  decided 
to  test- lamps  at  130  per  cent,  ol  the  voltage  corresponding 
to  1.23  watts  per  candle-power,  in  the  case  of  ordinary 
tungsten  lamps.  So  long  as  these  conditions  are  observed, 
the  life  obtained  during  the  forced  test  may  be  multiplied 
by  a  certain  factor  (determined  experimentally)  in  order 
to  arrive  at  the  life  on  normal  voltage.  Though  careful 
tests  must  be  made  for  each  size  of  lamp  and  form  of 
construction,  it  may  be  noted  that  the  life  of  the  larger 
sizes  of  tungsten  lamps  varies  approximately  with  the 
(7  5)th  power  of  the  ratio  of  the  watts  per  candle  at  which 
they  are  operated  In  other  words,  if  such  a  lamp  be 
over-run  so  ..s  to  work  at  three-quarters  its  normal  watts 
per  candle  power,  its  life  will  be  about  (|)  7.5,  i.e.,  about 


11  £  per  cent,  of  its  normal  life,  which  reduction  represents 
a  corresponding  economy  in  energy  consumed  during  the 
life  test.  For  lamps  of  smaller  wattage,  the  index  tends 
to  a  lower  value  than  7.5,  i.e.,  the  saving  for  a  given  degree 
of  "  forcing  "  is  not  quite  so  great. — Am.  111.  Engg.  Society. 

Scholarships. — As  a  result  of  the  examinations  held 
at  Faraday  House'Electrical  Engineering  College,  Southamp- 
ton Row,  London,  W.C.,  on  the  11th,  12th  and  13th  of 
April,  the  following  awards  have  been  made  by  the -Gover- 
nors of  the  College  : — To  John  Arnold  Gun  dry  (St.  Bees 
School) — A  Faraday  Scholarship  of  50  guineas  per  annum, 
tenable  for  three  years.  To  Arthur  Leslie  Long  (Hertford 
rammar  School) — A  Maxwell  Scholarship  of  50  guineas 
per  annum,  tenable  for  two  years.  To  Harold  Charles 
Reeves  (County  School,  Wood  Green) — -An  Exhibition  of 
30  guineas  per  annum,  tenable  for  three  years.  To  Eric 
Gledhill  (County  School,  Fishguard) — An  Exhibition  of  30 
guineas  per  annum,  tenable  tor  three  years.  To  Cecil 
Corbin  (The  Philological  School,  Southsea) — A  Special 
Prize  of  25  guineas. 

A  Valuable  Publication. — We  are  pleased  to  receive  and 
to  bring  to  the  notice  of  readers  a  new  publication  by 
Messrs.  Siemens  Bros.  Dynamo  Works,  Ltd.,  dealing  with 
rotary  converters.  This  type  of  plant  is  of  ever-increasing 
importance,  alternating  current  generation  being  standard 
practice  in  the  majority  of  new  central  stations  or  extensions 
to  existing  central  stations  where  a  considerable  amount 
of  power  is  concerned  for  general  industrial  supply  purposes 
and  where  a  certain  amount  of  continuous  current  energy 
has  to  be  provided  for  lighting,  tramways,  certain  classes 
of  motor  load,  and  so  on.  On  the  one  hand  the  capabilities 
of  rotary  converters  are  often  under-estimated,  and,  on 
the  other  hand,  one  often  finds  a  great  deal  of  confusion 
concerning  their  modus  operandi,  their  characteristics,  and 
their  limitations.  The  present  publication  should  do  much 
to  assist  in  all  these  directions.  Primarily,  of  course,  it  deals 
with  converter  plant  as  manufactured  by  Messrs  Siemens 
Bros.  Dynamo  Works,  but  in  addition  it  contains  much 
information  of  a  general  nature  in  regard  to  rotary  con- 
verters. For  instance,  the  special  characteristics  of  rotary 
converters  are  dealt  with  under  the  following  headings  : 
Voltage  control,  power  factor,  parallel  running,  commu- 
tation, three-wire  balancing,  inverted  running,  starting  and 
speed.  The  notes  on  voltage  control  are  particularly  clear 
and  valuable,  and  the  brochure  as  a  whole  is  a  veritable 
gold-mine  of  information  which  may  be  studied  with  profit 
by  anyone  at  all  interested  in  "  rotaries."  A  great  deal  of 
correspondence  and  delay  in  connection  with  inquiries 
for  apparatus  of  this  type  will  be  saved  if  attention  be 
paid  to  the  valuable  appendix  in  which  are  set  forth  the 
particulars  required  in  order  to  tender  for  converter  plant 
The  admirable  production  of  this  publication  makes  its' 
perusal  a  matter  of  joy  as  well  as  of  profit. 


First  London  Engineer  Volunteers. — Orders  for  the  week  ., 
by  Lt.-Col.  C.  S.  Clay. — Officer  for  week,  2nd  Lieut.  Bowden. — 
Resignation  :  Lieut.  H.  de  P.  Birkett  resigns  his  appointment. — 
Monday,  Mav  7  :  Technical  for  No.  3  Co.  Right  Half  Co.,  at 
Regency  ;  Drill  No.  8  Co.  Left  Half  Co.  ;  Signalling  Class. 
Tuesday  :  Lecture,  6.30  :  Physical  Drill  and  Bayonet  Fighting, 
7.30  to  8.30.  WeSnesdav  :  Drill  No.  1  Co.,  Half-company,  6.15. 
Thursday  :  Drill  No.  2  Co.  Left  Half  Co.  ;  Ambulance  Class,  by 
M.O.,  6.30  ;  Signalling  Class.  Friday  :  Technical  for  No.  3  Co. 
Left  Half  Co.,  Regency  Street  :  Drill'  No.  3  Co.  Right  Half  Co.  j 
Recruits  Drill,  6.30  to  8.30.  Saturday:  N.C.O.'s  Class  2.30. 
Examination  by  Adjutant  and  Assistant  Adjutant.  Sunday, 
May  13  :  Special  Work  at  Bombing  School.  Armlets  must  be 
worn  at  all  plain  clothes  parades. — Other  orders  as  usual. 


The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  9^  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 
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MOTORS. 

A  Comparison  of  Alternating  and  Direct-Current- Motors. 


By  G.  R.  Davison. 


Speaking  in  general  terms,  the  rating  of  a  motor 
depends  upon  its  running  temperature,  and  this  depends 
upon  the  length  of  time  it  will  be  held  in  service  under 
load,  and  the  time  it  will  be  idle  between  service  de- 
mands. The  motor  operated  continuously  with  con- 
stant load  must  be  rated  to  stand  the  continued  heating 
effect  of  such  service.  But  the  street  railway  motor 
as  a  contrary  instance  may  be  rated  for  much  larger 
capacity  than  it  could  carry  continuously,  its  load  being 
intermittent  with  rest  periods. 

In  many  cases  of  intermittent  loading  the  motor 
should  have  enough  flywheel  effect  to  carry  the  tool 
through  a  cycle  of  operations,  power  being  supplied 
only  during  the  demand  part  of  the  cycle.  The  switch- 
ing, on  such  tools,  is  arranged  automatically.  Care 
must  be  observed  that  the  advantages  gained  are  not 
offset  by  starting  losses. 

It  is  not  desirable  to  have  on  the  system  motors 
which  take  a  large  starting  current.  They  affect  the 
regulation  of  the  circuits.  Furthermore,  a  motor  should 
have  a  good  starting  torque  in  order  to  come  quickly 
up  to  speed  and  be  able  to  start  with  load. 
'  Following  is  given  a  table  of  starting  torques  and 
starting  currents  of  various  types  of  motors. 

Starting  Torque  and  Starting  Current. 

Rafio  Starting  to  Ratio  Starting  to 

Full  Load  Full  Load 

Torque  Amperes 

Single  phase  induction  motor, 

no  clutch,  split    phase  start       I  to  i|  4 £  to  6 
Single  phase  induction  motor, 

with  clutch,  split  phase  start             2  3  A  to  4 

Polyphase  induction  motor,  cage           *i  *3i  to  4 

wound  auto-transformer  start             2       '  7    to  8 

Polyphase     induction     motor,            *i  *iA 
wound  rotor,  step  by  step  re- 

1     sistance  Start                                  2  *i\ 

Synchronous  TH^fbr  auto-trans-    *-3  to  .5  *iA  to 

former  start                              .7  to  .r  4  to  8 
*  Smaller  ratios — no  load  start. 
Larger  ratios — full  load  start. 


The  success  of  a  motor  depends  upon  choosing  the 
right  one  for  the  particular  work  it  is  to  do.  The 
characteristics  must  be  known.  As  an  instance  three 
different  kinds  of  loads  might  be  mentioned.  With 
friction  load,  the  power  varies  with  the  speed  ;  with 
fan  load,  the  power  varies  as  the  cube  of  the  speed  ; 
while  with  screw  propellers  it  varies  as  the  fourth  power 
of  the  speed  or  higher. 

Where  there  is  a  choice  between  a  d.c.  motor  and  an 
a.c.  motor  it  would  be  well  to  look  into  the  advantages 
and  disadvantages  on  each  side.  An  induction  motor 
will  pull  out  on  a  load  of  300  per  cent,  while  a  shunt 
motor  will  not  go  much  beyond  150  per  cent.,  a  com- 
pound motor  about  200  per  cent,  and  series  300  per  cent. 

The  cage  motor  is  not  adapted  for  frequent  stopping 
and  starting  as  it  demands  high  starting  current.  Where 
flywheel  effect  is  wanted,  it  is  not  a  good  motor  to  use 
for  the  amperes  may  be  as  high  as  double  full  load 
current  when  only  3  per  cent,  low  in  speed.  It  is  a 
poor  machine  to  operate  on  a  reciprocating  pump  with 
low  head  for  the  same  reasons. 

With  a  given  torque  the  input  to  an  induction  motor 
is  constant  and  independent  of  speeed,  while  with  a 
shunt  motor,  it  is  proportional  to  speed. 

The  characteristic  of  the  cage  motor  is  similar  to  that 
of  the  d.c  motor  with  resistance  in  the  armature  circuit 
and  has  poor  inherent  regulation.  With  the  slip  ring 
motor,  the  speed  depends  on  the  load  and  here  also  the 
inherent  regulation  is  bad  and  unsatisfactory  for  tools, 
but  all  right  when  the  torque  is  steady. 

The  d.c.  motor  offers  a  large  range  of  speed  control. 
This  is  true  also  of  the  a.c.  series  motor  with  shifting 
brushes  but  the  slip  ring  motor  has  graded  speed  range 
of  only  50  per  cent.  Motors  with  means  for  changing 
pole  connections  have  three  or  four  speeds  in  steps  ; 
and  in  series  motors  the  controller  gives  a  series  of 
speeds  in  steps.  Series  motors  should  never  be  operated 
with  belts,  for  if  the  belt  slips  off  there  is  danger  from 
high  speed.  All  of  these  points  are  well  worth  remem- 
bering when  studying  the  characteristics  of  the  load. 

Comparing  the  ease  of  control  of  the  different  classes 
there  is  little  to  say,  in  general,  favourable  to  any  par- 
ticular type. 

Shunt  motors  of  J  h.p.  or  less  may  be  started  by 
the  switch. 

Series  motors  of  8  h.p.  or  less  may  be  started  without 
controller. 

Cage  motors  of  8  h.p.  or  less  may  be  started  by  a 
double  throw  switch  which  has  spring  contacts  on  one 
side  so  that  the  switch  cannot  be  left  in  on  these  con- 
tacts. On  this  side  of  the  switch  there  are  no  fuses, 
but  on  the  running  side  of  the  switch  there  are.  By 
this  means  the  fuses  are  not  blown  at  start. 

Cage  motors  oyer  8  h.p.  usually  require  compen- 
sators. 

Following  is  given  a  few  examples  of  service  require- 
ments with  the  best  types  of  motors  to  use : 

Conveyers  ;  use 

d.c.  compound,  constant  speed. 

a.c.  cage  wound  (usually),  but  for  screw  conveyers 
or  bucket  dredges,  a  phase  wound  motor  is  neces- 
sary for  starting  conditions. 

Single  phase  ;  for  small  installations,  but  must  have 
starting  clutch. 
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Cranes   should   have    motor  with  small  rotating  part, 
small  flywheel  effect 

d.c.  series  gives  higher  speed  when  running  light. 

a.c.  induction  with  wound  secondary  on  account  of 
heavy  start. 
Turn  tables  ;   use  crane  type  or  squirrel  cage 
Boiler  Shop 

d.c.  heavy  compound 

a.c.  squirrel  cage  with  high  resistance  in  end  rings. 

Blacksmith  Shop 
Bulldozer 

d.c.  compound 

a.c.  cage,  high  resistance  in  end  rings  on  account  of 
heavy  flywheels 

If  for  continuous  operations  use — a.c.  wound  rotor. 
Machine  Shops 

Planer,  reversing  and  non-reversing  motor 

Slotter,  draw  cut  shaper,  gear,  planer  and  other 

reciprocating  tools  use  same  as  planer 
Car  wheel  lathe,  individual  drive 

d.c.  compound  speed  ratio,  2  :  1 
Tail  stock  of  wheel  lathe 

d.c.  series  or  d.c.  heavy  compound 
Engine  lathe,  4 :  1  speed 
Axle  lathe,  2  :  1  speed 

Shaper-milling  machine,  drill  press,  boxing  mil],  d.c. 

shunt  3  or  4  :  1 
(mechanical  speed  changers  O.  K.  on  all  above) 
Grinders 

d.c.  enclosed 
Automatic  Screw  Machine,  Turret  lathe 

constant  speed  motor  2  :  1  speed  ratio 
Elevators  ;    traction  type  {in  which  the  traction  of  ropes 
on  the  driving  sheave  is  used) 
d.c.  series,  slow  speed  (64  revs.)  no  comm.  poles 
(Get  required  car  speed  by  installing  proper-sized 
sheave) 

Induction  type  with  wound  rotor  and  controller 
Deep  well,  high  initial  torque 

repulsion 
Fans,  series  d.c.  or  a.c. 

Large  power,  continuous  operation,  constant  speed 

synchronous 
Small  fans,  vibrators 

a.c.  commutator  type 
Traction  with  variable  speed  in  connections  of  transformer. 

a.c.  commutator 

Whether  it  is  best  to  drive  a  group  of  machines  by 
one  large  motor,  or  use  a  number  of  small  motors  to 
drive  each  individually  cannot  be  decided  by  any  general 
rule.  Into  this  question  enters  the  efficiency  of  the 
two  methods,  the  maximum  demand  and  the  power 
factor.  A  fully  loaded  motor  has  high  efficiency  ;  idle 
running  motors  represent  total  loss.  The  efficiency  of 
small  motors  is  not  so  high  as  that  of  large  motors,  but 
the  large  losses  due  to  belts  and  shafts  can  be  eliminated 
by  driving  machines  singly.  Motor  losses  are  propor- 
tional to  the  load  roughly,  while  shaft  losses  are  constant. 
The  power  factor  of  a  lightly  loaded  motor  is  low  and 
this  in  turn  reacts  on  the  efficiency. 

A  few  conditions  favouring  group  drives  are  as  follows: 

Where  there  are  a  number  of  small  machines  too  light 
to  cause  belt  slippage  to  any  great  degree. 

Where  machines  are  not  used  often. 

Where  individual  motors  would  run  idle  for  long 
periods. 


Conditions  favourable  to  individual  drives  are  as- 
follows  : 

Machines  demanding  heavy  duty  ;  the  losses  will  be 
less  where  directlv  driven. 

The  question  of  reliability ;  if  one  machine  is  shut 
down  for  repairs  it  is  not  so  serious  as  where  a  number 
are. 

Machines  requiring  uniform  speed ;  or  where  speed 
control  is  necessary. 

Machines  which  are  operated  overtime. 

It  would  be  impossible  to  describe  here  all  the  various 
types  of  motors  and  classify  them.  They  will  all  come 
under  one  or  the  other  of  the  types  here  described. - 
Some  have  combined  the  design  or  part  of  the  design 
of  one  type  with  another  to  form  another  with  some 
special  characteristics.  Compensating  windings  are 
largely  used  producing  other  types  with  improvements 
in  characteristics  for  some  kinds  of  work.  These  com- 
pensating windings  are  energised  by  current  in  opposi- 
tion to  armature  current  and  reduce  the  armature  self 
induction. 

But  all  these  motors  will  be  readily  recogmsed  when 
seen  and  will  be  understood  if  the  principal  types  here 
described  are  familiar. — Edison  Life. 

THE  CONTROL  OF  EXTRA  HIGH  TENSION 
TRANSMISSION  LINES. 


Just  what  is  meant  by  "  extra  high  tension  "  depends 
upon  the  period  tu.nder  consideration.  For  instance,  m  the 
earliest  days  of  commercial  electricity,  a  no  volt  lighting 
circuit  might  well  seem  to  be  operated  at  extra  high  ten- 
sion  as  compared  with  a  bell  circuit.  On  the  other  hand, 
a  io'ooo  volt  line  is  now  regarded  as  a  very  feeble  realisation 
of  the  possibilities  of  electric  transmission  of  emergency  ! 
For  the  purpose  of  the  present  notes,  says  L  Industrie 
Electrique,  we  may  denote  by  "  extra  high  tension  "  any 
pressure  equal  to  or  above  that  at  which  -the  electrostatic 
capacity  of  apparatus  (and  in  particular  of  transformers) 
becomes  of  importance  in  connection  with  pressure  surges 
and  necessitates  certain  safety  precautions  in  the  Cut-out 
and  control  switch-gear. 

Theoretically,  every  electric  circuit  possesses  inductance 
and  capacity,  and  stores  up  electrostatic  energy  in  the 
dielectric  field  established  by  potential  difference ;  _  and 
electro-magnetic  energy  in  the  magnetic  field  established 
bv  the  current.  At  moderate  pressures,  electrostatic  effects 
are  hardlv  appreciable,  save  in  aerial  and  subterranean  net- 
works The  capacity  of  alternator*  and  transformers  for 
moderate  pressures  is  negligible  as  compared  with  the 
effect  of  their  inductance.  Under  such  conditions  no  in- 
ternal oscillation  can  be  set  up,  and  any  external  oscilla- 
tion (emanating,  for  instance,  from  a  transmission  line) 
is  stopped  and  reflected  by  the  highly  inductive  circuit  of 
generators  and  transformers.  The  end  turns  of  such  ap- 
paratus are  subjected  to  high  pressure  by  the  oscillation 
which  reaches  them,  but  this  .may  be  allowed  for  by  rein- 
forced insulation,  or,  better,  by  "  shock  coils"  connected 
between  generator  or  transformer  and  the  line. 

Oscillations  can  be  set  up  only  in  circuits  which  have 
both  inductance  and  capacity.  Now,  although  the  capa- 
city of  a  transformer  is  negligible  at  moderate  pressure, 
electrostatic  energy  increases  rapidly  with  _  the  working 
pressure  so  that,  at  and  beyond  a  certain  critical  pressure, 
the  capacity  of  a  transformer  becomes  a  very  important 
ffctor  For  example,  if  we  suppose  that  a  transformer 
be  re-wound  for  n  times  its  original  voltage,  the  length 
and  hence  the  capacity  of  the  high  tension  winding  is 
approximately  n  times  as  great;  the  charging  current  (vary- 
ing with  pressure  X  capacity)  is  ns  times  as  great,  and  the 
electrostatic  energy  (varying  with  pressure  x .current I  is  « 
times  as  great  as  before.    In  other  words,  if  the  working 


May  ii, 


ELECTRICITY. 


265 


•pressure  be  doubled,  the  charging  current  is  four  times, 
and  die  electrostatic  energy  eight  times  as  great  as  before. 

Owing  to  the  rapid  increase  in  the  electrostatic  energy 
with  increasing  pressure,  electrostatic  effects  in  a  trans- 
former become  very  evident  at  pressures  of  60,000  volts 
>oi  so.  Below  60,000  volts  the  transformer  can  be  regarded 
as  an  inductive  apparatus  unaffected  by  oscillations  of  ex- 
terna! origin,  but  above  this  pressure  the  high  tension  wind- 
ings are  liable  to  internal  oscillations  and  accessible  to  ex- 
ternal disturbances.  Under  these  circumstances,  shock 
coils  (which  act  as  protective  devices  at  moderate  pressures) 
become  a  source  of  danger  in  extra  high  tension  working 
because  they  impede  the  escape  to  line  of  oscillations  origin- 
ating in  or  near  the  transformer.  The  destructive  effect  of 
jthe  oscillations  is  then  increased. 

Amongst  the  various  causes  of  high  pressure,  high 
frequency  disturbances,  the  most  frequent  and  the 
most  dangerous  is  the  opening  of  connection  between 
two  oscillating  circuits  of  -different  compositions1,  as, 
for  instance,  a  transmission  line  and  the  high  ten- 
sion winding  of  a  transformer.  It  is,  therefore, 
very  dangerous  to  provide  and  operate  an  interrupter 
between  iine  and  transformer  in  an  extra  high  tension 
system.  At  lower  pressures,  for  which  the  transformer 
w  indings  act  solely  as  inductances,  without  being  able  to 
give  rise?  to  appreciable  internal  oscillations,  there  is  no 
special  danger  in  opening  the  connection  between  trans- 
former and  line,  because  the  oscillations  which  are  caused 
are  stopped  by  the  first  turns  of  the  winding  and  reflected 
'into  the  line  conductors,  where  they  are  dissipated  by  ohmic 
■resistance  without  serious  results. 


Fig.  1. 

We  thus  arrive  at  the  conclusion  that  in  all  extra  high 
tension  stations  interrupters  should  be  provided  only  in  the 
low  tension  circuits  of  transformers.  The  high  tension 
windings  of  the  transformers  should  be  connected  per- 
manently to  the  lines.  This  arrangement  is  shown  diagram- 
matically  in  Fig.  1,  where  GG  represent  generators,  BB 
low  pressure  bus-bars,  TT  transformers,  and  I  circuit 
bieakers.  Section  switches,  for  isolating  apparatus  for  in- 
spection and  repair,  may  be  placed  wherever  desired,  such 
-never  being  used  to  open  a  circuit  carrying  current.  The 
feeders  FF  are  taken  off  independently  from  the  low  ten- 
sion bus-bars,  which  arrangement  prevents  searching  of 
"the  whole  network  in  the  event  of  an  earth  on  one  feeder. 

A  reasonable  objection  to  this  arrangement  is  the  lack  of 
elasticity  in  the  event  of  damage  to  one  transformer.  It 
would  be  convenient  if  one  could  feed  any  feeder  from  any 
■transformer,  and  such  an  end  is  attainable,  but  it  involves 
complexity  of  equipment  and  manipulation,  which  is  very 
undesirable  in  extra  high  tension  circuits.  A  satisfactory 
compromise  is  to  arrange  connections  so  that  a  reserve 
transformer  can  be  substituted  for  any  one  of  the  regular 
•transformers  at  will.  Fig.  2  shows  an  arrangement  which 
offers  no  particular  complications.  The  reserve  transformer 
T  can  be  substituted  for  T,,  2  or  3,  in  serving  lines  Lj,  2 
-or  3,  by  manipulation  of  the  section  switches  S.  Suppose, 
for  instance,  that  T,  is  to  be  replaced.  It  is  disconnected 
[>y  opening  first  the  circuit  breaker  T,  on  the  low  ,  tension 


side  of  the  transformer ;  then  the  isolating  switch  S2  is 
opened,  and  finally  T  is  connected  to  L2  by  closing  (S,  S'.. 
and  la. 

As  already  mentioned,  there  is  no  risk  in  opening  the 
connection  between  two  oscillating  circuits  of  different 
characteristics,  but  not  in  opening  the  connection  between 
two  circuits,  one  at  least  of  which  is  purely  inductive,  or 
in  opening  the  connection  between  two  similar  oscillating 


Fig.  2. 

circuits  {e.g.,  two  sections  of  transmission  line).  There  is, 
therefore,  no  objection  to  installing  section  switchgear 
'between  main  and  branch  transmission  lines,  or  between 
two  sections  of  the  main  line  at  a  distance  from  main  station 
or  sub-station  equipment.  Special  precautions  are  needed 
only  in  respect  of  transformers  near  the  switching  point. 

There  is,  however,  one  special  case  in  which  it  is  not 
altogether  easy  or  simple  to  control  the  network  simply 
by  operating  on  the  low  tension  side  of  transformers.  This 
case  is  that  in  which  several  generating  stations  feed  a 
single  transmission  line.  If  possible,  it  is  best  to 
install    step-up    transformers   for    the    transmission  line, 


Fig.  3. 

only  in  the  most  important  station,  S,  Fig.  3.  The  other 
stations  s  s'  are  connected  simply  to  the  low  tension  bus- 
bars of  the  main  station.  A  step-up  transformer  may  or 
may  not  be  required  between  the  minor  and  main  stations. 
By  using  inductor  generators,  the  amount  of  attendance 
and  supervision  required  in  the  secondary  station  i§  reduced 
to  a  minimum. 


Leeds.— Sergeant  J.  Gavins,  who,  previous  to  the  out- 
break of  war  was  an  inspector  on  the  Corporation  Tram- 
ways, has  been  awarded  the  Military  Medal  for  conspicuous 
bravery  on  the  field.  Sergt.  Gavins  has  been  wounded, 
and  is  now  in  hospital  at  Rouen. — Private  Horace  Grant, 
who,  before  enlisting  was  employed  as  a  cash  clerk  on  the 
Leeds  City  Tramways,  has  been  severely  wounded,  and 
has  lost  his  left  ey^e.  He  was  previously  wounded  in 
July,  1916. 
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/  A  GOOD  EXAMPLE  OF  MODERN  LIGHTING. 

No  responsible  illumination  engineer  would  recommend 
any  one  system  of  lighting  for  every  installation  concerning 
which  his  advice  was  sought.  For  some  purposes,  direct 
lighting  may  be  the  most  efficient,  for  others,  indirect 
illumination  may  be  more  suitable,  while  for  many  appli- 
cations the  sem'i-indirect  system  offers  the  greatest  advan- 
tages to  the  user.     It  does  not  follow  that  because  one 


Fig.  i.— Lodge  Sparking  Plug  Co.  Part  of  the  General 
Offices,  Lighted  on  the  "  Eye-Rest  "  Indirect 
System. 

method  is  employed  successfully  in  a  machine  shop,  for 
example,  similar  lamps  and  fittings  would  be  equally  effec- 
tive or  desirable  in  the  drawing  office.  A  system  that  would 
be  ideal  for  a  show-room  might,  and  usually  would,  _  be 
quite  unsuitable  for  lighting  a  workshop  bench.  In  making 
provision  for  the  lighting  of  any  building,  the  purpose  for 
which  every  room  is  employed  calls  for  individual  atten- 
tion, so  that  a  system  may  be  installed  that  will  give  the 
most  efficient  results  in  every  case.    It  is  possible  that  no 


Fig.  2.— Lodge  Sparking  Plug  Co.  View  of  Assembly 
Bays,  Showing  Semi-Indirect  Lighting  with 
"  Lumina  "  Type  Fittings. 

two  departments  will  be  lighted  in  the  same  manner, 
although  the  illumination  in  each  will  be  that  which  is 
best  adapted  for  the  '  work  carried  on.  An  excellent  ex- 
ample  of  good  industrial  illumination  in  which  indirect, 
semi-direct,  and  direct  lighting  all  find  a  place,  is  that 
afforded  by  the  equipment  recently  installed  by  the  British 
Thormon-Houston  Co.,  Ltd.,  at  the  new  works  and  offices 
of  the  Lodge  Sparking  Plug  Company,  Rugby.     The  in- 


stallation comprises  about  140  lighting  points,  the  B.T.-H. 
Co.  being  responsible  not  only  for  the  general  scheme,  but 
for  the  provision  of  the  fittings,  lamps,  wiring,  switches, 
and  other  accessories.  Current  for  lighting  and  power  pur- 
poses in  the  works  is  supplied  from  the  main9  of  the 
Rugby  Council,  the;  system  for  lighting  being  single-phase 
at  220  volts.  For  the  greater  portion  of  the  office  lighting, 
the  B.T.-H.  "  Eye-Rest  "  system  has  been  adopted,  the 
major  part  of  the  works  being  lighted  on  the  company's 
semi-indirect  system  with  the  well-known  "  Lumina  " 
fittings. 

The  accompanying  illustration  shows  respectively  part  of 
the  Company's  General  Offices  and  one  of  the  Assembly 
Bays  in  the  works,  and  both  have  been  reproduced  from 
untouched  photographs  taken  by  the  unaided  light  of  .the 
fittings  installed.  In  the  General  Offices,  shown  at  Fig.  1, 
the  "  Eye-Rest  "  system  of  indirect  lighting  is  adopted,  the 
"  Arista  "  fitting  employed  being  one  of  the  latest  additions 
to  the  range  now  available.  It  is  of  neat  appearance, 
and  comprises  a  ioin.  metal  bowl  containing^  an  X-ray  re- 
flector for  a  single  200  watt,  half-watt  type  Mazda  lamp, 
the  fitting  being  suspended  from  a  central  chain  by  three 
arms.  The  chain  terminates  in  a  ceiling  attachment  of 
special  design,  which  takes  the  weight  of  the  fitting  and 
is  enclosed  in  a  metal  cover.  Particularly  noticeable  is  the 
absence  of  dense  shadows  and  the  even  character  of  the 
illumination  throughout  the  offices,  the  clerical  staff  being 
able  to  work  under  the  best  possible  lighting  conditions. 

In  the  Assembly  Bays  shown  at  Fig.  2,  semi-indirect 
"  Lumina  "  type  fittings  give  excellent  illumination  where 
shadowless  and  adequate  lighting  is  of  great  importance 
to  ensure  the  rapid  and  accurate  assembly  of  small  parts. 
It  will  be  seen  "that  the  fittings  are  suspended  from  the 
roof  by  chains,  the  design  being  an  industrial  pattern  of 
the  B.T.-H.  well-known  "Lumina"  fitting.  Each  fitting 
consists  of  a  polished  copper  canopy  supporting  a  24-inch 
vitreous  enamelled-top  reflector,  below  which  is  hung  a. 
bowl  of  special  opal  glass.  Within  the  latter  is_  a  150  watt 
half-watt  type  Mazda  lamp. 

Similar  lamps  and  fittings  are  provided  in  the  Machine 
Bay.  Sharp  definition  and  avoidance  of  confusing  shadows 
are"  essential  where  tools  are  installed,  and  the  lighting  has 
been  successfully  adapted  to  the  class  of  work  it  is  called 
upon  to  illuminate. 

For  the  illumination  of  automatic  machine  tools,  localised 
general  lighting  is  often  the  most  suitable  system,  and 
at  the  Lodge  Co.'s  works  it  is  so  employed.  These  tools 
are  concerned  with  repetition  work  of  small  size,  and  a 
well-diffused  direct  illumination  from  fittings  placed  at  a 
suitable  height  above  the  line  of  sight,  is  obtained  by  the  I 
use  of  60  watt  half-watt  type  Mazda  lamps  in  conjunction 
with  "  Mazalux  "  metal  reflectors.  These  fittings  have 
been  designed  specially  for  industrial  applications  to  give 
an  efficient  downward  illumination,  the  reflectors  being 
attached  to  canopies'  that  permit  of  adequate  ventilation 
and  the  ready  removal  of  the  lamps  and  reflectors  for 
cleaning,  the  lamp  being  concealed  entirely  by  the  reflector, 
which  not  only  protects  it  from  mechanical  injury,  but 
avoids  all  possibility  of  glare. 

We  understand  that  the  Lodge  Sparking  Plug  Co.  has 
expressed  itself  as  'being  extremely  satisfied  with  the  re- 
sults obtained  by  the  B.T.-H.  Co.'s  system  of  lighting  for 
the  works  and  "offices.  On  actual  test,  the  net  over-all 
lighting  efficiency  of  the  "  Lumina  "  semi-indirect  fittings 
was  no  less  than  43  per  cent.,  which  is  a  testimony  to  the 
care  with  which  the  installation  was  planned  and  the  scien- 
tific design  of  the  fittings  employed. 


Meetings. — The  next~monthly  meeting  of  the  Birming- 
ham and  District  Electric  Club  will  be  held  at  the  Swan 
Hotel,  New  Street,  on  Saturday,  May  12,  at  7  p.m.  Paper  : 
"  Electric  Furnaces  for  Nitrates  from  Air,"  by  Mr.  E. 
Kilburn  Scott,  M.I.E.E  ,  A.M.I.C.E.  (Member),  illustrated 
with  lantern  slides. 
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ELECTRIC  LIGHT 
:   :    FITTINGS   :  : 

at  under  pre  -  war  prices. 


H' 


[ERE  is  an  opportunity  you  cannot  afford  to  miss  : — 
We  have  a  number  of  singlev  models  of  fittings 
which,  owing  to  the  impossibility  under  present  conditions 
of  reproducing  in  quantities,  we  are  offering  at  remarkably 
low  prices  to  clear. 

These  fittings  comprise  Hall  Lanterns,  Brackets,  Pendants, 
etc.,  and  are  of  first-class  workmanship  and  design. 
An  early  visit  to  our  showrooms  will  be  very  profitable  to 
you  :— or,  we  shall  be  glad  to  send  you  full  particulars. 

THE     SUN     ELECTRICAL    CO.,  LTD., 

118-120  CHARING  CROSS  ROAD,  LONDON, 
 ____    W.C.  2.   


ACCUMULATORS 

of  any   size  for  every  Purpose. 


<5rrrm 


ELECTRICAL  <^™N 
STORAGE  CQ  manchesteb 

¥  n  /lTTt\  iT  tONDON  OFFICE. 
LIMITED''         »•  VICTORIA  STREET. 
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HART 

ACCUMULATOR  CO.,  LTD. 


STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for    Illustrated  Catalogue. 


STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties,  Shipyards  and  Railways  ;  also  on  India  and  War  Office  Lists. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES 

THE  "DUNTLEY" 
HEAVY  DUTY  AIR 
COOLED  ELECTRIC 
DRILLS& GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAM- 
ING. TUBE  EXPANDING  AND 
GRINDING  TOOLS. 

Wound  for  all  Currents  and 
Voltages. 

Designed  to  withstand  the  heavy 
overloads  incidental  to  hard  and 
continuous  work  without  damage. 


PORTABLE     ELECTRIC  DRILLS 

Made  in  various  sizes, 

to 


General  Offices — 

PALACE  CHAMBERS, 
9,  BRIDGE  ST.,  WESTMINSTER,  S.W.I. 

Teleg.  Add.:  "  Caulking,"  Pari.,  London. 
Telep.  No. :  Gerrard  9215  (3  lines), 

Main  Factory-FRASERBURGH,  SCOTLAND. 


Supplied  either  in  side  or 
centre  spindle  type. 

Capacities  1£  in.  in  steel. 
2i  in.  in  wood. 


Capacities  A  in. 
2  in.  metal. 

Machines  for 

Engineers, 
Shipbuilders, 
Aeroplane  Builders, 
Iron  Founders, 
Motor  Car  Builders, 
Motor  Garages. 


PORTABLE 

ELECTRIC 

BLOWER, 

Direct  and  Alternating 
Current, 

For  cleaning  the  windings  of 
Electrical     Machinery  and 
Switchgear. 


Write  for  our  latest  Catalogue.   No.  7 

London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  ST..  S.W..  near  St.  James's 
Park  Station,  District  Railway. 


CASINGS. 


Our  Special  pattern 
(Regd.  No.  403.835). 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


XV 

1.1-^1  •  • 

32  T  ; 

en  " 

• 

Width  (nom) 

i  ir  i  ir  1 1  ri  tr  i  2"  1  2**  1  r 

3i"  1  4" 

Grooves 

1     1  a"  1  r  1  A"  1  a*  1  r  1  r 

r  1  r 

Tupelo  i 
Price  > 

QUOTED    ON  APPLICATION. 

Trade  Allowance  for  Quantities  on  Application. 

VlflPRQ     RPnTHPR<s  Exporters  of  Specialities, 

VHjE.IVO     OKUinClVO,        Flooring  and  Flooring  Block. 

address  67,  KING  WILLIAM  ST.,  LONDON,  E.C 


BELLING 


FIRES. 
GRILLER 
BOILERS. 
OVENS. 


Also  all  kinds  of  SPECIAL  ELECTRICAL  APPARATUS 
for    Munition    Works    and    Manufacturing  Purposes. 

BELLING  &  CO., 

ELECTRIC    HEATING     AND  COOKING  SPECIALISTS. 

Derby    Road    Works,    Montague  Road. 

UPPER  EDMONTON,  LONDON.  N.  ■- 
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TO    OUR  READERS. 

Electriciti  is  published  every  Friday,  and  is  on  aula  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
targe  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  held  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  neoessarily  identify  himself  with  their 

"questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
-stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  . 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 

first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 

of  the  following  Friday.    This  is  important.    Rate  quoted  on  application. 

Subscription.— 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 

postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
-to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

OUR  POSTAL  ADDRESS.— Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 


Current  Topics. 


The  leading  article  in  my  American  contemporary, 
the  General  Electric  Reviezv,  points  out  that  "  patriotism" 
means  something  far  more  extensive 
What  than  the  symbols,  the  weapons,  and 

is  the  sacrifices  of  militant  war.  As 

Patriotism?  generally  understood  the  word  calls  to 
mind  the  national  flag,  soldiers,  war- 
ships and  victories,  and  a  willingness  to  make  the 
sacrifices  demanded  bv  war.  In  its  broadest  sense, 
however,  patriotism  is  neither  confined  to  things  mili- 
tant nor  restricted  to  times  tense  with  international 
complications.  "  Patriotism  is  the  inspiration  of  the 
citizen  to  do  thoughtful,  conscientious,  energetic  work 
for  the  welfare  of  his  nation,  his  state,  his  doimmunity, 
his  educational  institutions,  his  employer,  and  his 
home." 


My  contemporary  chides  the  average  American 
citizen  with  being  too  prone  to  stop  at  his  own  interests 
and  those  of  his  dependents  and  home  in  this  scale  of 
broader  patriotism,  and  may  not  the  same  reproof  be 
administered  with  equal  justice  to  us  as  well  ?  Remem- 
ber, I  am  speaking  of  comprehensive  patriotism — ^not 
merely  the  military  phase.  Is  not  our  interest  in  our 
employer's  business  "  too  frequently  one  of  self-advance- 
ment only?"  Is  not  our  concern  in  educational  insti- 
tutions far  too  narrow?  Do  we  not  even  fail  to  equip 
ourselves  as  thoroughly  as  possible  from  the  educa- 
tional facilities  at  our  disposal — thereby  failing  in  what 
is  most  certainSy  a  patriotic  duty,  quite  apart  from  one 
-of  self  interest?  Are  we  not'  "indifferent  to  the  civic 
management  of  our  community,"  and  is  not  "bur 
assistance  (!)  tx>  the  National  representatives  we  elect 
too  often  confined  to  destructive  criticism  ?  " 


In  all  these  phases  or  elements  of  "everyday 
patriotism,"  most  of  us  fall  far  short  of  the  standard 
of  practice  to  which  we  should  attain.  The  average 
Englishman  must  grumble  at  the  Government — whether 
it  be  his  party  or  not  !— but  this  national  idiosyncrasy 
does  not  amounr  to  a  great  deal  when  deeds  become  the 
order  of  t'he  day.  The  Government  can  always  count 
on  national  support  in  matters  of  fiareign  policy,  the 
degree  of  "destructive  criticism"  to  which  it  is  then  I 
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supported  being,  on  the  whole,  a  healthy  one.  I  do 
not  think  we  need  worry  a  great  deal  about  that  phase 
of  patriotism,  but  I  do  believe  that  in  our  interest  in  our 
employer's  business',  in  our  educational  institutions, 
and  in  our  own  education,  we  have  much  leeway  to 
make  good. 

The  whole  problem  of  the  mutual  attitude  -of  Labour 
and  Capital  in  future-,  is  inseparably  bound  up  with 
these  phases,  of  broader  patriotism.  Mr.  Michael 
Longridge,  in  his:  Presidential  Address  to  the  Institute 
of  Mechanical  Engineers,  gave  a  most  sympathetic 
resume  of  the  difficulties  with  which  Labour  had  to 
contend  in  winning  its  present  powerful  position.  I 
too,  respect  the  courage  which  overcame  those  difficul- 
ties, and  I  would  see  neither  any  of  the  old  abuses 
revived  nor  certain  present  ones  continued.  On  the 
other  hand,  it  cannot  be  denied  that  trade  unionists 
have  misused  their  power  oin  several  occasions  during 
recent  years,  to.  the  detriment  of  the  nation  and  hence 
against  the  true  interests  of  the  unionists  themselves. 


I  believe  that  it  is  up  to  masters  and  men  alike  to 
practise  a  greater  measure  of  "  everyday  patriotism  " 
during  the  difficult  years  ahead1.  From  now  onwards 
three  classes  of  the  community  have  the  following  duties 
of  patriotism  to  perform! :  The  schoolboy  and  the 
apprentice  must  take  full  advantage  of  day  and  evening 
classes  in  order  to  qualify  for  well-paid  positions  as 
really  skilled  and  educated  workmen.  The  workman 
must  cast  overboard  certain  principles  of  trade  unionism 
which  have  brought  us  nearer  to  irretrievable  disaster 
than  is  yet  generally  known — first  and  most  harmful  of 
these  evil  principles  is  that  of  restricted'  production. 
Restricted  production  must  go — the  workman  must 
adopt  the  principle  of  Big  Money  for  Big  Production — 
and  masters  must  keep  good  faith  in  the  matter,  and! 
once  a  fair  rate  of  payment  is  fixed,  adhere  to  it, 
however  high  the  workman  brings  his  wages  by 
increased  production.  Unfair  cutting  of  rates  is  as 
iniquitous  and  disastrous  as  restriction  of  output. 

Apropos'  of  the  re-awakened  interest  in  the  applica- 
tion of  electricity  to  the  promotion  of  plant  growth, 
an  esteemed  correspondent  sends  me 
Electricity       some   interesting  particulars,  based 
in  on  personal  observation  of  growing 

Agriculture.  crops  in  his  district  (Lancashire).  It 
seems  that,  close  to  the  town  in 
which  he  lives  there  is  an  overhead  transmission  line, 
carrying  alternating  current  at  6,000  volts.  This  line 
runs  alongside  a  main  road  for  a  distance  of  over  a 
mile,  and,  incidentally,  skirts  the  edges  of  two  fields  in 
which  oats  were  sown  last  year.  When  the  oats  came 
to  maturity,  those  directly  under  the  transmision  line 
were  some  ten  inches  longer  in  the  stalk  than  the 
remainder  of  the  crop. 

The  farmer  noticed  the  difference  and  called  my 
correspondent's  attenion  to  it.  Unfortunately  there  is 
no  record  as  to  whether  the  actual  yiddi  of  the  ear  was 
superior  in  that  particular  strip  of  the  fields,  but  there 
would  appear  little  doubt  that  the  augmented  growth 
of  the  straw  was1  directly  attributable  to-  the  proximity 
of  alternating  current  at  high  potential.  The  height  of 
the  transmission  line  is  twenty-two  feet,  and,  as  winter 
wheat  has  now  been  sown  and  is  actually  coming  up  in 
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the  same  fields,  there  is  an  excellent  opportunity  of 
checking-  results  on  this  crop  also.  My  correspondent 
assures  me  that  he  is  watching  events  with  consider- 
able interest,  and  I  shall  be  glad  to  hear  from  him  on 
the  subject  immediately  he  has  anything  to  report. 

During  the  past  decade  considerable  progress  has 
been  made  in  this  country  in  the  manufacture  of  the 
higher  grades  of  steel  by  the  aid  of 
the  electric  furnace.  A  fair  number  of 
Electric  Steel,    electric   furnace   plants    have  been 
installed  in  the  steel  producing  areas 
such  as 'Sheffield,  and  there  is  little 
doubt  that  their  number  will  be  considerably  augmented 
as  soon  as  circumstances  permit.    The  consumption  of 
electrodes  is  a  fair  gauge  of  the  extent"  to  which  an 
electric  furnace  is  used,   the  electrodes  being  burnt 
away  in  proportion  to  the  amount  of  work  done  by  the 
furnace. 


In  this  connection  it  is  interesting  to  note  that  the 
demand  for  electrodes  has  become  so  great  as  te» 
warrant  the  erection  of  a  factory  for  producing  them, 
and  such  a  factory  is  in  course  of  erection  at  Newlcastle- 
on-Tyne.  The  factory  will  commence  operations  with 
an  annual  capacity  of'  5,000  tons  of  furnace  electrodes, 
and  the  plant  wilf probably  be  running  by  September  of 
this  year.  At  present  the  electrode  consumption  is 
about  4,000  tons  per  annum,  and,  prior  to  the  war  this 
quantity  was  actually  purchased  fnorn  Germany  and 
Austria. 


Since  the  war  commenced  electrodes  have  been 
purchased  from  America,  but  a  few  months  ago,  owing 
to  the  unsettled  conditions  of  Transatlantic  freights, 
the  erection  of  the  Newcastle  works  was  decided  upon. 
The  Alby  United  Carbide  Factories,  Ltd.,  expects  to 
effect  a  saving  of  ^"15,000  per  annum  as  the  result  of 
home  production  of  electrodes.  It  is  also  considered 
certain  that  the  factory  will  have  to  be  very  consider- 
ably enlarged  in  the  near  future.  The  electric  produc- 
tion of  steel  is  going  ahead  rapidly,  -but  is  expected  to 
still  further  accelerate  its  rate  of  progress  with  the 
return  of  peace,  consuming  proportionately  larger  quan- 
tities of  electrodes. 


Telephonic 
Speech. 


shortcomings. 


piece  fs  also  a  very  important  factor.  Telephone 
experts  can  increase  the  volume  of  sound  transmitted 
by  telephone,  but  only  at  the  expense  of  clear  articu- 
lation, and  with  the  added  risk  of  picking  up  extraneous 
noises'  at  the  transmitting  end  of  the  line. 

These  noises,  in  conjunction  with  an  exaggerated 
echo  of  one's  voice  when  speaking,  constitute  what  is 
technically  known  as  "  side  tone,"  and  are  eliminated  in 
the  design  of  a  more  or  less  perfect  transmitter.  The 
great  aim  in  speaking  over  the  telephone  is  to  make 
oneself  intelligible  to  one's  distant  correspondent  with 
as  little  expenditure  of  vocal  energy  as  possible.  Speak 
slowly  and  distinctly,,  enunciating  each  word  clearly,, 
with  the  lips  practically  level  with  the  plane  of  the 
opening  in  the  transmitter  mouthpiece,  and  you  should 
experience  little  or  no  difficulty  in  making  yourseit 
understood. 


In  spite  of  the  marvellous  strides  which  have  been 
made  in  the  development  of  the  art  of  telephony,  the 
telephone  as  a  means  of  transmitting 
speech  over  a  distance  is  still  far 
from  perfect,  although  such  defects 
as  still  exist  are  more  directly  attri- 
butable to  human  than  to  scientific 
Human  speech  waves  are  of  a  most 
complex  character,  and  vary  enormously  with  the 
speaker.  Some  people's  voices  are  eminently  suited  to 
telephoning;  others  are  equally  unsuitable;  in  fact, 
there  are  some  voices  which  will  never  be  heard  satis- 
factorily or  clearly  over  the  telephone. 

From  a  telephonic  standpoint  speech  possesses  two 
attributes,  viz.,  volume  and  clearness  of  articulation, 
and  it  is  in  the  striking  of  a  happy  mean  or  combination 
of  the  two  qualities  that  successful  telephonic  speech 
consists.  Some  oeople  make  the  mistake  of  shouting 
into  the  transmitter,  others  do  not  speak  loudly  enough. 
The  distance  of  the  lipsi  from  the  transmitter  mouth- 


The  continued  rise  in  the  cost  of  paper  and  printing 
has  already  compelled  many  of  our  contemporaries  to 
raise  the  price  of  their  weekly  issues. 
To  Up  to  the  present,  although  we  have 

Our  been  equally  handicapped,  we  have 

Readers.  managed  to*  maintain  the  old  popular 
figure  of  one  penny  for  each  weekly 
copy  of  Electricity.  We  now  find  it  essential  to  fall 
into'  line  with  those  contemporaries  who  have  already 
raised  their  prices,  and,  with  the  first  issue  of  this  paper 
in  June  the  price  will  be  twopence  per  copy.  It  is 
scarcely  necessary  to  add  that  no  change  will  be  made 
in  the  quality  or  quantity  of  the  reading  matter,  and  we 
trust  that  our  many  friends  will  appreciate  the  necessity 
for  this  step,  and  continue  to  accord  us  their  valued 
support. 

In  this  connection  it  it  noteworthy  what  a  lesson  this 
war  has  taught  us  in  the  matter  of  comparative  values. 
In  my  editorial  capacity  I  naturally  accumulate  con- 
siderable qauntities  of  waste  paper  in  the  shape  of 
obsolete  periodicals,  manuscripts,  out-of-date  cata- 
logues, etc.  In  pre-war  days  there  was  practically  no 
market  for  this  waste,  in  fact,  one  had  to  metaphorically 
go  down  on  one's  knee  to  the  paper  merchants  and 
dealers  to  induce  them  to  cart  it  away.  Nowadays:  it 
is  the  paper  merchant  and  miller  who  is  doing  the 
beseeching  part  of  the. business ;  good  quality  waste- 
paper  is  fetching  all  sorts  of  fancy  prices,  and  one  sees 
numerous  advertisements  offering'  upwards  of  £9  per 
ton  for  old  newspapers  and  magazines,  previously  a. 
drug  on  the  market. 

Following  on  my  criticisms  under  this  head  in  the 
issue  of  Electricity  dated  April  27th,  comes  a  letter 
from  the  Switch  specialists,  Messrs. 
Motor=Car      A.  P.  Lundberg  &  Sons.    The  letter, 
Lighting       which  appears  in  -another  column, 
Outfits.     '    puts  forward  a  plea  for  the  manu- 
facturer,  based  on  public  taste  as 
represented  by  an  unobtrusive  exterior  for  the  average 
motor-car  switchboard.    With  this  requirement  on  the 
part  of  the  car  owners  I  am  in  entire  accord,  but  I  still 
maintain  that  a  switchboard  can  be  made  sufficiently 
compact  to  accommodate  all  components  and  connec- 

The  Application  of  Arc  Lamps  to  Practical  Purposes.    By  J 
Eck.    A  useful  manual  for  factory  managers  naval  electricians  anti- 
aircraft officers,  fortress  engineers,  etc.    Cloth  8yo,  101  pp.,  9 J  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 
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Hons  without  undue  crowding1,  and  still  remain 
(Sufficiently  unobtrusive  to  appeal  to  the  average  car 
buyer. 

The  standard  design  of  switchboard  listed  by  Messrs. 
Lundberg,  and  illustrated  in  this  issue,  fulfills  all 
requirements  ;  it  will  be  noticed  that  the  terminals  are 
conveniently  arranged  and  lettered-,  alongside  a,  slot  in 
the  back  of  the  board,  which  permits  the  entry  of  the 
connecting  leads.  There  is  thus  no  mass  of  loose 
ends  to  stow  away,  each  wire,  on  entering,  being  led 
immediately  to  its  corresponding  terminal.  The 
arrangement  is  very  neat,  and  makes  for  maximum 
accessibility.  It  certainly  overcomes  the  main  objec- 
tion I  cited  against  these  boards. 

Elektron. 


NATIONAL  RECONSTRUCTION. 


At  the  annual  meeting  of  the  British  Science  Guild,  on 
April  30th,  Lord  Sydenham,  the  new  President,  gave  an 
address  on  National  Reconstruction. 

The  address  was  interesting,  as  showing  how  many  of 
the  ideas  expressed  by  the  Guild  are  now  being  generally 
accepted ;  and  the  summary  of  events  contained  in  the 
Annual  Report  suggests  that  they  are  now  being  acted 
upon.  Before  the  war,  said  Lord  Sydenham,  there  ,were 
voices  crying,  in  the  wilderness.  Now  the  need  for  scien- 
tific training  was  becoming  manifest.  Many  instances 
could  be  quoted  of  mistakes  which  had  been  made  -fn  the 
war  as  a  result  of  the  lack  of  scientific  knowledge  on  the 
part  of  our  rulers — for  example,  the  Dardanelles  episode 
and  the  confused  handling  of  "  man-power."  Fortunately 
the  national  genius  for  improvisation  had  gone  some  way 
towards  making  good  these  defects. 

A  great  part  of  Lord  Sydenham's  address  was  given  up 
to  the  consideration  of  the  future.  Science  must  play  its 
part  in  solving  the  gigantic  problems  which  the  war  would 
leave  behind.  The  British  Empire  contained  all  the  great 
staple  food  products  and  raw  materials,  and  of  some 
minerals  and  rare  earths  it  had  almost  a  monopoly.  Even 
in  the  British  Isles  there  are  great  sources  of  industrial 
power  as  yet  untapped.  Science  iwuist  assist  in  their  de- 
velopment. 

In  advocating  the  more  general  treatment  of  scientific 
knowledge  and  method  in  the  schools  Lord  Sydenham  said 
that  such  a  training  was  in  no  way  opposed  to  "  human- 
istic studies,"  The  great  need  for  the  future  was  to  in- 
culcate a  lofty  spirit  of  patriotism  and  a  desire  to  labour 
for  the  common  good,  and  to  put  aside  the  narrow  in- 
dividual outlook  that  had  been  an  obstacle  to  our  national 
development  in  the  past. 

The  Right  Hon.  H.  A.  L.  Fisher  ssid  that  it  was  gene- 
ral! v  considered  that  the  method  of  teaching  of  science  in 
our  schools  was  good,  yet  we  had  not  succeeded  in  con- 
veying the  knowledge  in  such  a  way  as  to  grip  the  imagi- 
nation of  the  children.  In  future,  industries  in  this  country 
must  be  conducted  on  a  larger  scale,  and  they  must  encour- 
age the  application  of  science  on  a  wider  and  more  complete 
basis  than  hitherto.  He  did  not  believe  that  scientific  train- 
ing need  be  dissociated  from  a  broad  general  education  in 
its  best  sense;  rightly  planned,  technical  and.  scientific 
training  should  be  quite  as  effectual  as  the  older  systems 
of  education  in  developing  a  sense  of  duty  and  discipline. 

In  conclusion,  Mr.  Fisher  said  a  word  or  two  regarding 
the  danger  of  uninstrucled  criticism.  An  instance  in  point 
was  the  criticism  that  was  sometimes  levelled  at  the  workers 
by  those  who  understood  little  of  the  conditions  under 
which  the  work  was  done.  This  had  done  a  great  deal 
of  harm  by  spurring  them  to  Unduly  great  effort  and  caus- 
ing overstrain. 

Mr.  IT.  (i.  Wells  argued  that  the  great  defect  in  the 
present  educational  system  was  the  predominant  influence 


of  the  classical  tradition,  both  in  schools  and  colleges.  He 
did  not  undervalue  the  beauty  of  much  that  was  asso- 
ciated with  this  branch  of  knowledge.  But  the  insistence 
on  this  knowledge  being  acquired  only  through  the  vehicle 
of  Latin  and  Greek  barred  the  way  for  ordinary  men,  and 
caused  a  fatal  waste  of  time  in  the  schoolroom.  An  average 
man  could  only  put  in  about  5,000  hours  of  real,  solid  study 
during  his  period  of  education.  This  time  was  all  too  short, 
and  must  be  jealously  economised. 

At  present  scientific  and  other  forms  of  knowledge  were 
starved.  The  most  gifted  boys  were  drafted  into  the  classical 
side,  which  also  secured  the  best  masters,  and  the  scholarship 
system  encouraged  the  classically-trained  boy  in  his  subse- 
quent university  career.  Afterwards  his  entry  into  the 
public  service  was  made  practically  conditional  on  this  same 
classical  knowledge,  with  the  result  that  the  ruling  classes  - 
had  little  knowledge  or  appreciation  of  scientific  method. 

Before  any  real  reform  in  education  could  be  achieved 
this  distorting  influence  ,of  the  study  of  dead  languages 
must  be  removed. 


BELL  TRANSFORMERS. 


Points  of  Importance  in  Their  Construction  and 
Operation. 


-  The  continual  demand  of  central  stations  for  fresh  out- 
lets for  their  power  production — the  continual  striving  of 
inventors  and  manufacturers  after  things  which  are  novel 
and  things  which  will  sell  well— and  the  perpetual  desire 
of  the  average  human  being  for  convenient  labour  and' 
trouble  saving  methods  arid  devices — all  these  factors  have 
combined  to  extend  the  scope  of  central  station  service, 
sometimes  in  most  unexpected  and  apparently  trivial  direc- 
tions. One  of  these  developments,  bumble  but  by  no  means 
unimportant,  is  the  use  of  central  station  current  (taken 
through  a  suitable  intermediate  apparatus)  in  place  of  pri- 
mary batteries.  The  construction  of  primary  batteries  (which 
for  most  practical  purposes  nowadays  are  either  Wet  or  dry 
cells  of  the  Lecianche"  type),  has  been  greatly  improved 
during  recent  vears,  and  it  is  certainly  not  worth  while  to 
attempt  the  use  of  continuous  current  from  central  station 
supply,  in  place  of  primary  batteries  for  bell-ringing  and 
similar  work.  The  intermediate  apparatus  required  would 
be  too  costly  and  elaborate*.  Where  the  central  station 
surplv  is  alternating  current,  however,  it  is  a  very  simple 
matter  to  "  draw  off  "  a  little  energy  for  use  in  bell-ringing 
or  other  weak-current  application  by  aid  of  a  "  bell-trans- 
former." Considering  the  extent  to  which  this  useful  acces- 
sory is  now  employed  in  various  countries,  very  little  has 
been  published  about  its  construction  and  properties ;  hence 
we  have  no  hesitation  in  presenting  the  following  notes, 
based  primarily  on  a  thesis  by  Dr.  Wirtz  in  the  Bulletin  of 
the  Swiss  Electrical  Association. 

Unfortunately  bell  transformers  as  a  class,  like  many 
another  piece  of  electrical  apparatus,  have  suffered  much 
in  reputation  from  the  carelessness,  ignorance,  or  dearly 
paid  for  craze  for  cheapness  displayed  by  many  designers. 
Though  a  bell  transformer  (which  can,  of  course,  be  used 
for  other  weak-current  work  besides  bell-ringing)  is  a  minor 
piece  of  apparatus,  it  must  be  well-designed  and  well-built. 
As  shown  later,  it  saves  a  good  deal  in  comparison  with 
primary  batteries  if,  and  only  if,  it  be  of  good  design  and' 
construction. 

Fundamental  Principles. 
The  main,  requirement  is  two  distinct  windings  on  a  single 
iron  core  of  special  plates,  the  arrangement  being  shown 
diagiammaticallv  in  Fig.  1.      We  may  denote  by  V,,  E,, 
and  V2,  E,,  the  primary  and  secondary  terminal  voltages 

*  Low  voltage  d.c.  circuits  can  be  served  from  high  voltage 
supply  by  connecting  resistances,  lamps  or  condensers,  etc.,  in 
series,  but,  apart  from  the  large  wastage  of  energy  in  such 
reduction  apparatus,  it  is  essential  that  the  weak  current  wiring 
be  installed  very  carefully,  when  it  is  in  actual  electrical' 
connection  with  the  high  voltage  system. 
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.and  e.m.f. 's  respectively;  and  by  V2.  Ya'2  the  partial 
secondary  voltages  of  the  two  halves  of  the  secondary  wind- 
ing. If  the  primary  winding  with  n,  turns  be  connected 
fto  supply  voltage  V,,  it  takes  a  light  load  current  il0  to 
magnetise  the  iron  and  cover  the  iron  and  copper  losses. 


Fig.  1. 

The  field  in  the  iron  core  induces  a  primary  e.m.f.  E! 
which,  together  with  the  voltage  drop  in  the  primary,  bal- 
ances the  applied  voltage  V,.  It  also  induces  a  secondary 
e.m.f.  E,  which,  after  deducting  the  secondary  voltage  drop, 
yields  the  secondary  terminal  voltage  V2.  On  light  load 
V2  =  E,,  but  the  secondary  voltage  decreases  as  the 
secondary  current  increases.  Neglecting  magnetic  leakage 
and  the  resistance  of  the  primary,  we  may  say  that  the 
ratio  of  primary  to>  secondary  e.m.f.  =  ratio  of  primary 
jto  secondary  turns  =  ratio  of  primary  to  secondary  voltage. 

Any  desired  secondary  voltage  may  be  derived  from  any 
primary  voltage  by  varying  the  ratio  n2  :  n^  The  number 
of  turns  in  the  primary  depends  not  only  on  the  primary 
voltage,  but  also  on  the  cross  section  of  the  iron  core  and 
the  magnetic  intensity  at  which  the  iron  is  worked.  A 
large  number  of  primary  turns  means  generally  a  low  mag- 
netic intensity  and  low  iron  loss,  but  the  copper  loss  corre- 
sponding to  given  iron  section  is  increased. 

Neglecting  ohmic  and  inductive  resistance,  and  magnetic 
leakage,  the  primary  and  secondary  ourrents  are  inversely 
proportional  to  the  number  of  turns.  The  secondary  cur- 
rent is  greater  and  the  secondary  voltage  is  less,  the  fewer 
the  number  of  turns  in  the  secondary  winding.  These  points 
are  important  in  connection  with  the  dimensions  of  bell 
transformers,  and  in  connection  with  the  heating  caused  by 
short  circuiting.  Actually  the  current  and  voltage  relation- 
ships are  not  so  simple  as  indicated  above,  but  the  approxi- 
mations made  are  good  enough  for  our  present  purpose. 


Types  of  Construction. 
Current   and    voltage   conditions    in    bell  transformers 
depend    greatly   on    the    construction   of    the    iron  core 
and  on   the  material  of  the  latter.     In   the   shell  type 
of    transformer    (Fig.    2)   only    one  limib  of    the  core 
is    wound,   but    the    windings    are    surrounded  on  two 
sides  by  the    iron    yoke.     In    the    core    type,  however, 
one  limb  or  both  are  wound,  and  the  iron  encloses  only  one 
side  of  the  windings,,  as  shown  in  the  typical  construction, 
Fig.  3.      The  shell  type  of  construction  is  now  generally 
preferred,  its  advantages  including  less  magnetic  leakage 
and  consequently  reduced  voltage  drop.    The  core  material 
and  dimensions  need  to  be  "chosen  carefully,  otherwise  the 
weight  of  iron  and  the  iron  losses  are  apt  to  be  greater  than 
in  the  core  type  of  transformer.     Cylindrical  or  bobbin 
windings  are  shown  in  Figs.  2  and  3,  bu|t  disc  windings  can, 
of  course,  be  used  if  their  construction  is  preferred.  Unless 
knowledge  is  applied  to  the  arrangement  of  the  windings 
there  is  a  great  loss  of  efficiency  by  magnetic  leakage.  For 
instance,  it  is  particularly  undesirable  in  core-type  trans- 
formers to  place  'the  primary  winding  on  one  core  and  the  . 
secondary  on  the  other.    Due  to  this  or  similar'  defects  in  | 
design,  the  efficiency  of  many   bell   transformers  on  the 
market  is  only  10  to  30  per  cent.,  which  is  entirely  unsatis-  I 
factory.  J 
Ordinary  iron  plate  or  galvanised  plate  is  not  good  enough  - 
for  these  transformers,  though  it  is  sometimes  used.  Actual 
tests  oil  transformers  so  built  showed  the  light  load  loss  to  I 
be  2  to  5  watts,  the  light  load  current  very  heavy,  and  the  - 
secondary  voltage  almost  nil  at  quite  a  light  secondary  load. 
Sheets  of  special  magnetic  iron  0.35  to  0.5  mm.  (i-7oth  to  - 
1  -50th  inch)  in  thickness  give  the  best  all-round  results  asV 
regards  low  first  cost  and  high)  efficiency.    As  will  be  ex- 3 
plained  later,  a  low  consumption  of  energy  on  light  load  does 
not  'necessarily  mean  a  small  light  load  current  (since  at  low  .1 
power  factor  a  considerable  current  may  correspond  to  a«j 
small  amount  of  energy).   The  supply  station  has  to  furnish 
the  light  load  current  and  the  copper  for  its  distribution,  but; 
only  gets  paid  for  the  useful  energy,  unless  a  special  tariff 
be  arranged.    'In  order  to  keep  down  the  light  load  current,  I 
the  number  of  butt  joints  in  the  transformer  core  should  be? 
a  minimum,  and  the  joints  should  be  made  very  carefully. 
Magnetic  leakage  at  imperfect  joints  is  apt  to  cause  serious 
heating,  and  in  all  cases  provision  should  be  made  against^ 
the  joints  working  loose. 


Fig.   2. — Typical  Shell- 
Type  Bell-Transformer. 


Fig.  3. — Typical  Core- 
Type  Bell-Transformer. 


Fig.  4. — An 
Excellent 
Shell-  Type 

Bell- 
Transformer, 


The  shell  type  transformer  made  by  Moser,  Olaser  and  Co. 
(Basle)  conta'ins  no  butt-joints,  each  of  the  two  portions  ofX 
the  core  consisting  of  an  endless  iron  strip  wound  through, 
and  over  the  completed  coils  (Fig.  4).  Initial  losses  or  subse- 
quent deterioration  due  to  imperfect  core  joints  are  thus* 
eliminated,  and  this  type  of  transformer  has  better  charac-i 
teristics  than  any  other  of  the  twenty  or  so  makes  concerned 
in  the  tests  mentioned  later.  As  shown  by  Fig.  4,  the  primary 
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Siemens 

WOOLWICH. 


BIRMINGHAM. 
BRISTOL. 
CARDIFF. 
GLASGOW. 

manchester. 

newcastle-on-tyne. 

sheffield. 

Southampton. 

calcutta. 

BOMBAY. 
MADRAS. 
SINGAPORE. 
CAPE  TOWN. 
SYDNEY. 
MELBOURNE. 
WELLINGTON,  (N.Z.) 
DUNEDIN  (N.Z.). 
AUCKLAND  (N,Z.). 


RUBBER  AND  PAPER  CABLES. 
FLEXIBLES. 
BELL  WIRES. 
"  STANNOS  "  WIRES. 
MOTOR  CAR  LEADS. 

JOINT  BOXES. 
INSULATING  TAPES. 

COMPOUNDS. 
CABLE  APPLIANCES. 
EBONITE. 

TELEGRAPHS. 
TELEPHONES. 
RAILWAY  SIGNALLING. 
POWER  STATION  SIGNALLING. 
MINE  SIGNALLING. 
SHIP  SIGNALLING. 
FIRE  ALARMS. 

TUBULAR  POLES. 
LATTICE  POLES. 
INSULATOR  ARMS  AND  BRACKETS. 
INSULATORS. 
LINE  TOOLS. 

FLUID  CELLS. 
DRY  CELLS. 


SIEMENS  BROTHERS  &  CO..  Limited, 

GENERAL  OFFICES  AND  WORKS  :  WOOLWICH,  LONDON.  S.E.  18. 

ESTABLISHED  1858. 


Telegrams  :  "  Siemens,  Woolwich." 


Telephone;  City  6400  (7  lines). 
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winding  is  sandwiched  between  the  two  halves  of  the 
secondary  in  order  to  reduce  leakage  losses. 

In  order  to  be  mounted  safely  and  conveniently  in  modern 
wiring  installations,  bell  transformers  should  be  provided 
with  "conduit  outlets.  The  windings  should  be  protected 
against  moisture,  chance  blows  and  iSO  forth,  and  the  whole 
should  be  inaccessible  to  unauthorised  interference.  _  In 
short  although  the  current  delivered  by  the  transformer  is  at 
only  5  or  10  volts,  the  apparatus  should  be  built  and- installed 
with  as  much  respect  as  any  other  apparatus  for  connection 
to  a  public  supply  system. 

(To  be  continued.) 

COLONIAL  TELEGRAPHS  AND  TELEPHONES* 

By  R.  W.  Weightman,  Member. 

(Continued  from  page  238.) 
In  1910  the  British  Post  Office  designed  a  secondary 
cell  equipment  on  cheaper  lines  than  that  which  em- 
bodies the  charging  cabinet  with  rotary  switches, 
referred  to  later,  and  in  which  the  charging  board  is  so 
arranged  that  the  different  sections  of  the  battery  are 
charged  in  turn  and  while  they  are  at  work.    No  spare 


pi  t  ro] -driven  generator  at  Ipoh,  and  off  a  motor-genera- 
tor at  Kuala  Lumpur.  In  this  equipment  the  main  dis- 
tributing cabinet  is  dispensed  with,  and  a  cabinet  com- 
bining the  functions  of  this  and  the  instrument  table 
distributing  and  fuse  case  is  substituted.  Figs.  7a  and 
7b  illustrate  the  charging  board  and  the  combination 
cabinet,  the  main  fuses  being  mounted  on  a  slate  panel 
at  the  bottom.  Line  test  cabinets  of  switoh-spring 
type  equipped  for  40  lines  with  "earthing,"  "group- 
ing."' and  "intermediate  returns"  strips  are  being 
installed  with  this  equipment. 

The  question  at  what  stage  secondary  cells  should  be 
installed  for  telegraph  working  is  an  important  one,  and 
it  should  not  be  decided  altogether  by  the  mere  financial 
saving  that  may  result  from  the  substitution.  The 
equipment  is  not  costly,  the  constancy  of  the  voltages 
makes  for  good  working,  and  there  are  no  complaints 


FlG>  7a.— Telegraph  Charging  Board,  F.M.S.        Fig.  7B. 


-Main  Battery  and  Distributing  and  Fuse 
Cabinet,  F.M.S. 


•cells  are  provided,  but  if  a  section  of  the  battery  breaks 
down  or  has  to  be  disconnected  for  any  purpose  the 
charging  machine  can  be  joined  up  in  place  of  the  dis- 
.connected  set.  '  The  Chief  Engineer  of  the  Federated 
Malay  States  is  installing  plants,  of  this  character  at 
Kuala.  Lumpur  and  at  Ipoh.  The  voltages  available 
will  be  24  for  locals,  40,  80,  and  120  positive  and  nega- 
tive for  lines.  The  cell  adopted  is  of  the  45  ampere- 
hour  Hart  type.    They  will  be  charged  direct  from  a 

*  Paper  read  before  the  Inst,  E.E. 


of  weak  signals,  unavoidably  common  with  primary 
cells,  these  are  advantages  which  cannot  be  measured 
in  £  s.  d.  The  author  thinks  that  where  the  number 
of  primary  cells  in  use  is  over  200  and  a  local  supply  of 
current  is  available  for  charging,  the  adoption  of  this 
system  is  worth  considering. 

Leclanche  porous-pot  form  cells  are  much  used  on 
ordinary  line  and  local  circuits.  In  some  directions 
weird  types  of  Daniell  and  gravity  cells  are  still  used, 
notwithstanding  the  practice  of  the  British  Post  Office 
in  this  respect,  referred  to  later.  With  some  engineers 
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the  old  reputation  of  the  Daniell  for  heavy  work  and 
constancy  of  current  remains,  and  in  the  same  way  the 
Leelanche  is  still  erroneously  regarded  by  many  as 
suitable  only  for  light  intermittent  work,  and  the  pre- 
judice against  it  for  heavy  work  dies  hard. 

The  lightning  discharger  chiefly  used  on  telegraph 
lines  is  the  Post  Office  carbon  disc  with  mica  disc  separa- 
tor. The  large  double-plate  discharge  is  also  used  m 
some  Colonies. 

South  Africa.-— In  South  Africa  Post  Office  standard 
apparatus  is  also  in  general  use.  Double-current  sim- 
plex, duplex,  quadruplex,  Wheat-stone  automatic,  and 
Creed  systems  are  in  "operation.  Single  needles  with 
tapper  keys  are  used  on  omnibus  circuits  connecting 
with  railway  stations  in  the  Natal  Province.  For  this 
class  of  circuit  they  are  probably  more  suitable  than 
any  other  type  of  instrument.  They  require  no  adjust- 
ment, and  respond  to  signals  of  varying  strength  within 
wide  limits.  In  the  larger  offices  the  double-plate 
sounder  takes  the  place  of  the  single  needle.  The  Vyles 
polarised  sounder  is  replacing  the  relay  and  sounder, 
and  it  is  also  being  adopted  on  central  battery  omnibus 
circuits,  and  on  concentrator  systems.  The  author  re- 
gards this  system  as  one  of  the  greatest  developments  in 
telegraphy  in  recent  years.  It  has  the  centralised  bat- 
tery feature  of  the  closed-circuit  system  without  the 
waste  of  current  that  takes  place  with  the  latter,  while 
under  the  charge  and  discharge  process  of  operation  it 
has  the  positive  action  of  a  double-current  system.  There 
should  be  a  large  field  for  the  application  of  this  system 
on  the  many  unimportant  omnibus  circuits  that  run  out 
from  centres  in  the  Dominions  and  Colonies. 

The  duplex  and  quadruplex  systems  are  employed 
between  centres  acoording  to  traffic  requirements.  One 
of  the  longest  quadruplex  lines  is  that  between  Durban 
and  Johannesburg,  about  350  miles  by  line,  and  this 
works  quite  satisfactorily  without  a  repeater.  Trouble 
used  to  be  experienced  on  the  B  side  with  the  old  form 
of  repeating  sounder,  but  this  disappeared  when  the 
Post  Office  condenser  system  was  substituted.  The  A 
side  of  this  circuit  is  sometimes  repeated  at  Johannes- 
burg to  the  Stock  Exchange  there,  so  as  to  give  direct 
communication  with  Durban  during  Stock  Exchange 
hours.  In  other  directions,  and  on  circuits  of  greater 
length,  full  quadruplex  repeaters  are  employed. 

The  Wheat  stone  automatic  has  been  in  use  between 
the  main  centres  for  many  years,  and  the  Creed  appara- 
tus bas  been  introduced  more  recently.     The  decision 
to  adopt  this  latter  system  followed  an  investigation 
by    the   Engineer-in-Chief   of    South    Africa   of  the 
various    heavy    traffic    systems    in    use    in  Europe 
and   America,    and   for  the    conditions    prevailing  in 
South    Africa    and    the    system    of    traffic  circula 
tion  proposed  it  is  admirably  suited.    Wheatstone  aip 
paratus  was  already  in  use  at  all  the  principal  centres,  so 
that  it  was  an  easy  matter  to  add  the  Creed  outfit.  Long 
distances  separate  the  chief  towns,  and  in  the  event  of  a 
line  breakdown  the  work  can  be  punched  up  at  each  end 
ready  for  passage  through  the  transmitters  once  com- 
munication is  restored.    Another  point  of  value  is  that 
if  the  special  apparatus  should  fail  the  stations  can  fall 
back  on  ordinary  Wheatstone  working.    The  Creed  cir- 
cuits are  worked  duplex,  and  high-speed  duplex  repeaters 
are  employed  on  them  where  necessary.      One  of  the 
longest  of  these  circuits  is  that  between  Cape  Town  and 
Johannesburg,  about  1,000  miles,  and  this  has  two  re- 
peaters on  it.    The  latest  type  of  sounder  silencer,  that 
recently  brought  out  by  the  Automatic  Telephone  Com- 
pany, on  the  principle  suggested  by  Major  A.  C.  Booth, 


of  the  British  Post  Office,  is  being  installed.  Motor- 
driven  transmitters  have  been  introduced,  the  motors 
being  of  the  type  adopted  by  the  Post  Office.  These 
motors  are  rather  small  for  their  work,  as  between  their 
cold  and  hot  condition  they  are  subject  to  a  variation 
of  speed,  which  is  a  serious  disadvantage  when  working 
in  conjunction  with  a  Creed  perforating  receiver.  This 
difficulty  is  being  got  over  by  the  adoption  of  a  larger 
motor.  Both  Gell  and  Kotyra  keyboard  perforators, 
as  well  as  ordinary  mechanical  perforators  are  in  use. 

Test  boxes  of  U  -link  pattern  are  in  general  use  in  the 
smaller  offices.  In  the  larger  centres  test  boards  of  Post 
Office  standard  switch  spring  type  have  been  installed. 
For  ordinary  lane  fault-testing  the  "  test  box  detector  " 
with  commutator  is  used,  and  for  this  purpose  it  is  a 
simple  and  adequate  instrument.  For  insulation-resist- 
ance testing  the  Evershed  "Megger"  is  em- 
ployed. High-grade  vulcanised  rubber-covered  wires; 
of  Nos.  16,  18,  and  20  S.W.G.  are  used  for  leading-in 
purposes  at  the  smaller  offices,  and  7/22  S.W.G.  for  earth 
leads. 

At  the  principal  offices  the  working  current  is  got  from 
secondary  cells  with  charging  and  distribution  equip- 
ment of  Post  Office  standard  design,  comprising 
the  main  charging  cabinet  fitted  with  rotary  switches, 
main  distributing  cabinet,  and  instrument-table  distri- 
bution and  fuse  cases.  As  a  rule  the  batteries  are 
charged  by  motor-generators,  which  are  run  off  the  local 
supply  mains,  and  the  standard  voltages  of  24  for  local 
circuits,  and  40,  80  and  120  positive  and  negative  for- 
the  line  circuits,  are  provided.  On  the  40  and  80  volt, 
leads  protective  metal-cased  resistances  are  inserted  in- 
the  battery  leads  at  the  instruments,  while  on  the  120- 
volt  leads  lamp  resistances  are  provided  for  the  same 
purpose. 

(To  be  continued.) 


Answers  to  Correspondents* 

A.  W.  (Llanelly.)  -  Bronzing  Electro-Coppered 
Cycle  Parts. — There  are  various  formulas  for  bronzing 
copper,  but  it  is  our  experience  that  the  results 
obtained  depend  greatly  on  the  skill  of  the  manipulator 
and  not  a  little  on  "  luck,"  for  one  can  never  be 
quite  sure  what  will  be  the  finished  appearance  of 
the  colouring  produced  by  a  certain  dip.  If  you  wrote 
to  some  firm  specialising  in  plating  supplies  (e.g.,  Messrs- 
Canning,  of  Birmingham)  they  would  doubtless  supply  you 
with  a  small  quantity  of  bronzing  salts,  together  with 
instructions  for  using  the  same.  Probably  you  will  prefer 
to  experiment  for  yourself.  You  will  find  that  a  solution 
of  liver  of  sulphur  (say  \  part  of  potassium  sulphide  (liver 
of  sulphur)  to  99^  parts  of  water,  by  weight)  turns  copper 
nearly  black,  and  by  "  working  "  this  you  can  obtain  a 
wide  range  of  tints  from  polished  copper  (where  you  cut 
right  through  the  bronzing)  to  the  untouched  black  bronze 
formed  by  the  dip.  The  method  of  "  working  "  is  simply 
to  wear  away  the  initial  bronzing  to  a  greater  or  less  extent 
(more  on  the  upstanding  parts  than  on  the  flat  or  lower 
parts)  by  mechanical  means.  Unless  you  have  a  fairly 
keen  artistic  sense  you  are  not  likely  to  get  good  results, 
for,  though  the  individual  parts  might  look  all  right,  what 
you  have  to  aim  for  is  an  harmonious  whole  when  all  the 
parts  are  assembled  on  the  machine.  Fortunately  it  is  an 
easy  matter  to  swab  on  a  little  of  the  bronzing  solution, 
and  try  again  if  one's  first  attempt  at  "  relieving  "  is  not 
Scitisf  eictory. 

You  would  find  a  "  scratch  brush  "  (a  disc  brush  of  fine 
brass  wire  revolved  at  high  speed)  very  useful,  but  pro- 
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JOHN  OAKEY  &  SONS,  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK      LEAD,     PUMICE,     CROCUS,  TRIPOLI 
ROUGE,  &c 

Oakey's  "Flexible  Twilled"  Emery  Cloth. 

■  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  where 
great  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

p  yards  long  by  i&  in.,  20  in.,  34  in.,  30  in..  36  in.,  40  in.,  42  in.,  &  43  in.  wide. 

"  WELLINGTON"   EMERY  WHEELS. 

WELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,   LONDON,  S  E. 
ALL    BRITISH  MADE. 


Trade 


STANLEY 


Mark. 


The    largest  manufacturers ;    of   S U R y. E Y I N G  and  DRAWING 
INSTRUMENTS  in  the  world. 


Barnard's  Co-ordinate  Spiral  Slide  Rule 


Drawing  Instruments,  Scales,  Set  Squares.  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.    All  of  the  highest  quality. 
Please    send    for  our     1 K.  7."  Catalogue. 
W.  F.  STANLEY  &  CO.,  LTD., 

286,  HIGH  HOLBORN,   LONDON,    W  C 


WE  MANUFACTURE 


ALL  CLASSES  OF 


PAPER  INSULATED 
RUBBER  INSULATED 


AND 


BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


A  few 

Simplex 

Specialities 


The  illustration 
shews  a  1 3— ft. 
length  of  |-in. 
Simplex  Conduit 
bent  to  a  spiral 
6  ins.  in  diameter. 
There  are  no 
signs  of  splitting 
or  flattening,  and 
the  enamel  is  still 
perfect. 


Simplex  Watertight 
Lampholder,  particu- 
larly suitable  for  use 
in  exposed  situations. 
These  holders  are 
heavily  galvanised, 
and  almost  ever- 
lasting. 


Watertight  Turn 

Switch, 
Pat.  No.3106.09. 
Will  operate 
under  wate  r. 
Gives  entire 
satisfaction. 


SIMPLEX  CONDUITS  limited, 

GARRISON  LANE,  BIRMINGHAM. 


113-117,  Charing  Cross  Road, 

London,  W.C. 
16,  Corporation  Street,  Manchester 
72a,  Waterloo  Street,  Glasgow. 
61,  High  Bridge,  Newcastle. 


96,  Whitechapel,  Liverpool. 
6,  White  Horse  Street, 

Boar  Lane,  Leeds. 
14,  Heathfield  Street,  Swansea. 
4,  Westgate  Street,  Cardiff. 


10  &  11,  Denmark  Street,  Bristol.    Q  i,  Crimon  Place,  Aberdeen. 
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TWO    ToLOOK     WEDNESDAY  AFTERNOON 
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BemltUDcei  for  small  amounts  may  be  made  id 
half  penny  stamps. 


MISCELLANEOUS. 


PATENTS. 


ADVICE  FREE  on  patenting  In- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King  s  Patent 
Agency,  Ltd..  185.  Queen  Victoria  Street.  London. 
10  years'  references. 

ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


BATTERIES.-High  Grade  3  volt  American 
Batteries  for  Sale,  2f  in.  diameter  by  6  in  long 
7-10  amps.  Sample  sent  on  receipt  of  3s.  Special 
Quotation  for  quantities.,  also  quantity  of  nickel-plated 
and  fibre  torches,  also  Motor  Bulbs  Particulars  on 
demand.-ASCOG,  LTD.,  57,  Hope  Street,  Glasgow. 


OLD  ELECTRIC  LAMP  TOPS  wanted 
in  any  quantities ;  metal  filament  tops  30s.  per 
1,000 ;  carbon  tops,  15s.  per  1,000  ;  scrap  copper,  90s. 
per  cwt. ;  brass,  60s.  per  cwt. ;  odd  cable,  45s.  per 
cwt. ;  mercury,  3s.  per  lb.  Carriage  forward.  Scrap 
platinum,  old  artificial  teeth,  and  old  jewellery  in  any 
condition  purchased  at  highest  prices  by  Lee,  56, 
Green  Street,  Bethnal  Green,  London.  

ACCUMULATORS,  Second-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide,  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  of  Metallic  Dross  purchased  for  cash,  Town 
or  Country.— Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road.  N.B.   Telephone  No.  Dalaton  558 


ELECTRIC  BELLS,  ALARMS  AND  SIG- 
NALLING SYSTEMS.  By  H.  <};  TOMa.  * 
new  and  well  Illustrated  work  dealing  with 1  the  wing 
and  connections  of  all  types  of  bells  and  Indicators, 
as  well  as  with  the  mine  shaft  signalling  systems  whion 
comply  with  the  new  regulations  just  issued  by  ths 
Home  Office.  A  thoroughly  up-to-date  book.  CI.  «vo, 
round  corners  for  pocket,  Is.  «d.  nst,  or  Is.  ad.  post  Iras 
from  Electricity  Office.   ,  

ABC  OF  THE  TELEPHONE.  A  Prac- 
tical  Treatise  for  all  who  are  interested  in  the 
subject  of  Telephones.  Covers  the  theory,  practice, 
construction,  care  and  management  of  telephones  and 
their  appliances.  352  pp.,  264  illustrations.  Hand- 
somely bound.  4s.  6d.  net  post  free  from  Electbicity 
Office. 


EWARD  of  £1  ofiered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  4  Co,,  Ltd.. 
939  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  Illustrations,  and  general  information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  6d.  (export  8d.  extra, 
to  Include  a  four-fold,  brass-Jointed  advertisement  rule 
(boxwood).   


BOOKS,  ETC. 


EDUCATIONAL. 


MOTION  PICTURE  MAKING  AND 
EXHIBITING.  By  John  B.  Rathbun.  B.S.C.E. 
CI.  8vo,  240  pp.  fully  illustrated.  Covers  aU  depart- 
ments of  the  mechanical  and  technical  reproduction 
of  films  and  the  successful  operation  of  picture 
theatres.  Price  6s.  3d.net.  post  free,  electricity 
office.  .  

AUTOMATIC  TELEPHONY.  By  S. 
Turner,  Eng.-ln-Chlefs  Department,  G.P.O. 
Gives  full  detailed  description  with  Illustrations  of 
the  system  as  Installed  by  the  G.P.O.  authorities.  Useful 
to  every  telephone  employee.  Price  7d.  net,  post  free, 
from  Elbotrioitt  Office. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING  254, 
Oxford  Road,  Manchester,  and  86,  Maiden  Lane,  Strand, 
London.  Technical  Diploma  Correspondence  Courses  in 
Elementary  Mathematics,  Electrical  Engineering 
SSSSSSiU  practical),  Electric  Light  and  Power 
Installations.  Wireless,  Aeronautical  and  Motor  Engi- 
Electricity  in'  Mines  Refrigeration.  Courses 
for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


PLATINUM 


UTENSILS.  SCRAP 
LAMP  TOPS.  fcc. 
Purchased  at  Highest  Prices  by 
DERBY  &  00.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.0. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "  Lion  "  Pure  Platinum  Rivet 
Tremblers. 


BRITISH  AND  GERMAN  INDUSTRIAL 
CONDITIONS.  A  Comparison.  By  Andrew 
bitwart,  M.I.E.E.  Being  a  reprint  with  additions  of..- 
the  interesting  serial  which  ran  through  the  columns  of 
Electricity.  Or.  8vo,  48  pp.,  7d.  net,  post  free  from 
Electricity  Office. 

"  LEKTRIK 
LIGHTING  CONNECTIONS." 

A  Waistcoat-pocket  book  of  Lamp 
Connections.    With  Explanatory  Notes  by 

W.  PERREN  MAYC0CK, 

M.I.E.E. 

The  Switch  circuits  dealt 
with  include  ordinary, 
two-way.  two-way  inter- 
mediate, variable  multi- 
point, restricted,  dimming, 
master,  automobile  and 
pilot  controls.  A  most 
handy  companion  for  the 
Engineer.  Contractor. 
Wireman,  and  Student. 
NEW  (4th)  AND  ENLARCED 
EDITION.  35th  thousand, 
180  illustrations  and  dia- 
grams, and  "150  pages. 
Flexible  linen  cover. 
Price  7d.  net,  post  free, 
Size.  41  ins.  by  3i  ins.  from  Electricity  Office. 


Just  Published.      Crown  8vo,  2,000  pages, 
with  1,700  Illustrations,  20s.  net. 

THE  ENGINEERS' 
YEAR-BOOK 

OF  FORMULAE,  RULES.  TABLES.  DATA  &  MEMORANDA 
For  1917. 

Much  -nlarged,  corrected,  and  brought  down  to  date, 
with  a  Sumwary  of  Engineering  Progress  during  1916. 

Forming  a  Compendium  of  the  Modern 
Practice  of 
CIVIL,  MECHANICAL.  ELECTRICAL.  MARINE.  GAS.  AND 
MINE  ENGINEERING. 
By  H.  R.  KEMPE,  M.Inst.C.E.. 
M.I.Mech.E..  M.I.E.E. 

Frank  Fo.tar7M.Sc.  (Steam  Engineering  G.  A  Burls .  MJ.C.L 
Surveyer.  M.Can.Soc.C.E.  (Water  Power  Development). 

™n  vtfctrical  REVIEW—  "The  contents  of  this . familiar  and 

SSSinPPHne  which  is *  not  touched  upon  in  its  comprehensive  pastes,  and  if 
the'r^are  aly  eneUers  who  are  not  acquainted  with  it-why.  so  much  the 

VhrfnoiTbbr-"  This  excellent  annual  is  .among  the  most  useful 
h^fE  of  reference  of  its  class  which  exists,  if,  indeed,  it  is  not  actually 
?he  most  usef  ul  .  .  It  appeals  to  the  engineer,  no  matter  in  what 
branch  o :  uS ^  profession i  he  is  engaged,  and  on*  always  feels  m  consult- 
KM  it  maj 

LONDON :  CROSBY  L0GKW00D  &  SON. 

7.  Stationer.1  Hall  Court.  E.C..  and  6.  Broadway. 

We.tmin»ter.  S.W..  and  all  Booksellers  


ELECTRIC  BELLS,  ALARMS, 
AND    SIGNALLING  SYSTEMS. 

By  H.  G.  WHITE. 

Author  of  "  Telephone  Erection  and  Maintenance." 
flv^.  q-'HIS  is  a  new  and  well-illustrated  work  dealing  with  the  • 
*     1    wiring  and  connections  of  all  kinds  of  bell  and  indicator 
installations,  as  well  as  with  the  mine  shaft  signalling 
systems  which  comply  with  the  new  Home  Office  Rules.  It 
should  be  read  by  all  contractors  and  wiremen,  as  well  as  by 
every  colliery  electrician  in  the  U.K. 

Crown  8vo.with  round  corners,  1/6  net.  or  1/8  post  free, 

 FROM  

S.  RENTELI,  &  CO..  LTD.,  36-  ^lind^boN. 


THE  APPLICATION  OF  ARC  LAMPS 
TO  PRACTICAL  PURPOSES. 

By  JUSTUS  ECK,  M.A.|  M.I.E.E. 

This  Book,  which  may  be  aptly  termed  "The  Arc  Lamp  User. 
Manual."  gives  thoroughly  practical  information  of  direct  value 
tp  all  who  make,  install,  or  use  Arc  Lamps.  It  is  the  best  work  on 
the  subject  which  has  ever  been  published. 

Cloth  8vo,  101  pp.  and  92  Illustrations.  Price  2a.  6d.  net. 
Of  all  Bookseller.,  or  2a.  9d.  post  free  from— 

S.  RENTELL  AND  CO..  LIMITED, 
36,  Maiden  Lane,  Strand,  LONDON, 

Who    will  present  a  copy  of  the  newest  Edition  of  the  well-known 
Phcenix  Wiring  Rules  to  every  one  purchasing  direct 
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bably  you  will  not  have  this  tool  availa  ble.  In  its  absence 
use  a  mop  of  cotton  waste  and  a  little  fine  pumice  powder, 
and  wcfek  this  round  and  round  or  to  and  fro  until  you 
obtain  a  pleasing  "  light  "  and  grain.  Fine,  dry  boxwood 
sawdust  is  a  good  polishing  medium  and  removes  the 
scratchy  appearance  which  pumice  is  apt  to  leave.  When 
the  appearance  of  the  work  pleases  you,  dip  the  part  in 
clean,  boiling  water,  polish  if  necessary  with  a  clean,  soft 
rag,  and  lacquer  before  the  bright  metal  has  time  to  tarnish. 

All  grease  must  be  removed  from  the  coppered  parts, 
which  should  preferably  be  dealt  with  directly  after  electro- 
plating, before  the  virgin  metal  has  had  time  to  tarnish. 
Your  parts  will  probably  have  gone  a  bad  colour  by  this 
•time.  If  so,  you  may  freshen  them  up  by  dipping  in 
potassium  cyanide,  or,  if  they  are  very  bad,  you  had  better 
pickle  and  scour  them  and  give  them  a  short  run  in  the 
copper  platfhg  vat  to  obtain  a  film  of  new  metal.  The 
whole  field  of  metal  colouring  lies  before  you.  The 
chemicals  required  (for  dealing  with  copper)  are  inex- 
pensive and  the  work  is  fascinating.  .If  you  do  not  obtain 
pleasing  results  with  liver  of  sulphur  (there  is  no  reason 
why  you  should  not  do  so)  you  should  try  a  dilute  solution 

.  of  copper  sulphate  or  of  copper  nitrate.  The  precise  result 
obtained  depends  on  the  strength  and  temperature  of 
solution,  on  the  period  of  immersion,  and  on  the  skill  with 
which  you  "  manipulate."  the  working.  So  far  as  we 
know,  the  best  book  on  the  subject  is  Hiorns'  "  Metal 
Colouring,"  price  5s.  net,  5s.  4d.  postfree  from  Electricity 
Offices.  This  book  contains  innumerable  formulae,  and  is 
a  fascinating  record  of  experimental  work  in  producing 
colours  on  all  metals.  When  we  mention  that  this  book 
has  at  least  100  pages  devoted  to  various  finishes  on  copper 
alone,  you  will  realise  that  we  can  touch  only  the  very 
fringe  of  the  subject  in  a  reply  of  this  kind.  Do  not  be 
discouraged,  however ;  the  craft  of  metal  colouring  is 
fascinating  as  a  hobby,  and  profitable  if  you  think  of  taking 

i.it  up  commercially. 


Q. — A  D.C.  generator  is  supplying  a  three-wire  system. 
There  are  no  rotary  balancers,  the  out-of-balance  current 
being  dealt  with  by  means  of  slip  rings  fixed  on  the  armature 
"shaft.  What  are  the  connections,  and  how  is  the  balancing 
effected  ? 


A. — From  the  above  question  it  is  apparent  that  the 
out-of-balance  current  must  be  carried  back  to  the  generator 
armature  by  some  means.    It  is  also  obvious  that  the  path 
j  for  this  current  cannot  be  by  means  of  the  generator  brushes. 
A  pair  of  slip  rings  may  be  fitted  on  the  armature  shaft 
immediately  at  the  back  of  the  armature  winding.  From 
i  these  slip  rings  leads  should  be  connected  to  tappings 
[  of  the  winding,  the  points  of  these  tappings  being  opposite 
v  in  potential.    Thus  the  armature  will  become  practically 
that  of  a  rotary  converter. 

If  a  choking  coil  c  is  connected  to  a  three-wire  system, 
I  as  shown  in  the  sketch,  it  is  obvious  that  the  out-of-balance 
J  current  will  divide  upon  entering  the  coil  and  flow  in 
I.  equal  strength  towards  the  slip  rings,  and  from  the  rings 
4  to  the  armature  winding. 

I;*.'  If  the  number  of  slip  rings  are  increased,  tappings  may 
be,  taken  from  more  points  of  the  armature,  thus  dis- 
.  tributing  the  out-of-balance  current  more  evenly.  This 


however  entirely  depends  upon  the  type  of  armature  used 
in  the  generator,  and  the  number  of  pole  pieces  of  the  field. 

Neuritis  (F.  C). — In  reply  to  your  inquiry  Neuritis 
arises  from  so  many  causes  that  it  is  impossible  to  lay  down 
a  hard  and  fast  system  of  treatment,  and,  if  possible, 
the  cause  should  first  be  diagnosed. 

In  any  case,  your  suggestion  as  to  the  use  of  100  volts, 
d.c.  current,  would  do  more  harm  than  good,  as  this  voltage 
applied  through  damp  electrodes,  would  give  a  dangerous 
Current.  The  sedative  effect  of  about  10  volts  applied 
through  a  damp  sponge  electrode,  positive  pole  over  seat 
of  pain,  and  negative  electrode  held  in  the  hand,  would 
relieve  pain,  if  applied  for  10  minutes,  each  night  and 
morning. 

Very  beneficial  results  are  obtained  by  applying  the 
heat  and  light  from  about  6 — 16  c.p.  lamps  to  the  bare 
painful  part  by  means  of  a  portable  light  bath  (easily 
arranged  by  an  electrician)  and  also  the  writer  has  cured 
several  cases  of  neuritis  on  the  arms  by  means  of  vibration 
applied  for  10  minutes,  starting  at  the  hand  and  working 
up  the  arm,  with  say  two  minutes  vibration  to  the  spinal 
column.. 

As  you  mention  that  the  neuritis  is  in  the  shoulders, 
if  about  the  shoulder  blade,  this  may  perhaps  be  mistaken 
for  congestion,  and  the  vibrator  would  very  quickly  cure 
this. 

If  you  wish  for  any  further  advice  we  would  suggest 
that  you  write  direct  to  Mr.  G.  R.  Peers,  A.M.I. E.E., 
18,  Lothair  Road,  Finsbury  Park,  London,  N.  4. 


Correspondence. 

To  the  Editor  of  Electricity. 

Dear  Sir,-=-"  Elektron  "  in  "  Current  Topics  "  of  this 
week  refers  to  the  smallness  of  Motor  Car  Switchboards  ; 
and  though  in  the  main  we  agree  with  him,  we  must  point 
out  that  manufacturers  of  these  artices  have  to  work  to 
public  taste,  which  generally  aims  at  an  unobtrusive 
exterior,  as  "  Elektron  "  remarks. 

At  the  same  time  we  think  "  Elektron  "  must  have  been 
rather  unfortunate  in  the  designs  which  have  come  under 
his  notice  ;  for  in  a  properly  designed  article  there  should 
be  no  difficulty  in  tracing  any  circuit,  nor  should  there  be 
a  "  mass  of  loose  ends  jammed  tightly  together  "  to^enable 
the  cover  to  be  closed. 

We  enclose  a  copy  of  our  Circular  S.36  for"  Elektron's" 
inspection  ;  and  he  will  notice  therein  an  illustration  of  a 
car  board  which — though  neat  and  compact — has  every 
terminal  stamped  with  its  respective  letter,  and  an  ample 
entry  underneath  them  through  which  each  wire  can  be 
easily  brought  up  to  it's  particular  terminal. 

We  might  add  that  in  some  cases  one  of  our  "  Twinob  " 
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switches  is  alone  used  as  a  switchboard,  one  knob  actuating 
Head  and  Tail  lamps  and  the  other^Side>ndjTail  lamps 
as  shown. 

We  are,  Sir,  yours^truly, 

A-  P-  Lundberg  &  Sons. 


Reviews  of  Books,  &C. 

\ Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  {minimum  2d.)  and  orders  will  be 

Memoranda  of  Workshop  Practice,  by  Wm.  Jennie 
4th  edition.  CI.  8vo,  93  PP-  Illustrated.  (Rentell  is 
net)  -This  is  a  capital  little  book.  The  author  is  one  of 
those  ambitious  members  of  the  A.S.E.  who  believe  m 
brains  and  enterprise,  and  as  such  is,  we  are  sure '.  always 
glad  to  see  a  working  engineer  try  to  get  on  m  his  trade 
and  to  increase  the  output  of  his  hands  or  his  machinery 
to  the  greatest  possible  extent,  knowing  full  well  that 
it  is  the  wisest  policy  from  a  selfish  as  well  as  from  a 
patriotic  standpoint,  being  likely  to  bring  him  more  money 
and  the  nation  more  goods  to  sell  or  use.  Mr  Glenme 
is  the  Assistant  General  Secretary  of  the  Society  and  this 
book  has  been  prepared  by  him  to  be  of  direct •  valueto 
his  brethren  of  the  workshop.  That  it  has  reached  a  fourth 
and  enlarged  edition  is  ample  proof  that  it  found  the 
mark  So  much  so  that  it  has  to  be  in  parts,  and  the 
£S  to  be  issued  deals  with  Turning.  It  describes  the 
composition  of  the  metals  usually  put  m  the  lathe,  the 
took  used  in  turning  the  metal,  the  care ,of  the 
machines  the  speeds,  gear  wheels,  and  m  fact  items 
So  numerous  fo?  mention,  but  all  things  to  be  learnt 
by  tne  apprentice  and  remembered  by  the  fully-fledged 
engineer.  Altogether  a  very  cheap  book  at  the  price 
(is  2d.  net  post  free  from  Electricity  Office). 

Various  Items* 

Hull -Corporal  H.  M.  Dickinson,  who  previous  to 
ioining  the  flours  was  employed  on  the  Corporation 
TrTmwavs  has  been  recommended  for  a  commission^ 
^nStSxt.    The  congratulations  of_ the  Tramways 

C7^%l^^lX^-^  the  new  Danish 
JZs  XSSs  f£  communication  with  the  Unitec I  States 
the  Waldemar  Poulsen  system  is  to  be  employed  and  the 
stations  will  have  a  power  of  1,000,000  volts,  and  will  be 
caprS  o?  transmitting  messages  over  a  range  of  6,000 

miVnrk  —The  receipts  on  the  Corporation  Tramways  for 
the  past  year  were  io.47d.  per  mile.  The  car  miles  totalled 
8290S  and  the  number  of  passengers  [carried  , was 
8  <oo  06^  The  motor  omnibuses  ran  77,059  miles,  the 
receipts  being  8.0 id.  per  mile,  and  the  passengers  carried 
numbSed  642,943.  The  Committee  report  that  the  charge 
for  elecScity  supplied  to  the  'buses  had  been  £737.  and 
ttot  if  Sol  had  been  used  the  cost  would  have  been  over 
/t  000  Thev  recommend  the  Corporation  to  purchase  an 
electric  motor  'bus  for  the  Leeman  Road  district,  mainly 
inr  the  benefit  of  munition  workers. 

Meetings  -The  programme  of  the  Junior  Inst.  Engineers 
for  May  ^s  as  follows -.-Friday,  -nth  inst  Mr.  F.  D, 
Napier  will  read  a  paper  on  "  Works  Records  "  ;  Friday, 
18th  Mr  E  C.  Barton  will  read  a  paper  on  Metric  Weights 
and  Measures  and  Decimal  Coinage";  on  Saturday 
afternoon,  the  19th,  a  visit  has  been  arranged  to  Drury 
Lane  Theatre,  meeting  there  at  1  p.m.,  to  see  the  stage 
switchboard  and  machinery  working  ;  Friday,  May  25th, 
will  be  the  final  evening  meeting  of  the  session  and  members 
are  invited  to  inspect  the  new  offices  (39,  Victoria  Street 
London,  S.W.i.),  and  meet  the  officers  at  the  Institute 
for  a  sort  of  house-warming. 


Newport. — As  the  Ministry  of  Munitions  has  certified  the 
extension  of  the  tramway  and  electricity  in  the  dock  area 
to  be  of  importance,  the*  Corporation  will  ask  for  the  sanc- 
tion of  the  Board  of  lrade  to  borrow  £13,500  to  carry  out 
the  proposals  immediately. 

New  Company  at^Gorseinon.— With  a  capital  of  £60,000 
in  £10  shares  a  new  company  has  been  formed  under  the 
title  of  W.  Lewis  and  Sons,  Ltd.,  to  carry  on  business  as 
electricians,  wire-drawers,  galvanisers,  chemical,  cable,  and 
explosive  manufacturers. 


Trade  Notes, 


The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House,  77, 
Upper  Thames  Street,  London,  E.C.,  have  issued  an  attractive 
reprint  of  an  article  by  Mr.  H.  C.  Wheat,  on  "  Industrial  Fittings 
for  Half- Watt  Type  Lamps."  It  describes  the  desirable  engi-  I 
neering  features  embodied  in  the  most  up-to-date  equipment 
of  Industrial  Fittings,  covering  both  the  mechanical  details  as 
weU  as  the  electrical  and  illuminating  engineering  design  required 
to  produce  the  most  effective  lighting  results.  The  company 
offer  to  send  one  of  these  pamphlets  to  anybody  applying 
therefor.  Those  who  are  interested  in  lighting  should  not  fail  I 
to  apply  for  this  most  informative  publication. 

From  Messrs.  T.  W.  Broadbent,  Ltd.,  Victoria';Electrical  Works,  1 
East  Parade,  Huddersfield,  comes  a  new  leaflet  No.  6,  describing 
and  illustrating  their  R  Type  Slip  Ring  Motors.  These  machines 
are  of  the  slip-ring  induction  type  and  are  provided  with  short-  . 
circuiting  device  and  brush-lifting  gear.  The  collector  and 
brush  gear  are  within  the  end  shield,  which  affords  a  good 
mechanical  protection  for  them.  The  connections  from  the  rotor 
winding  to  the  slip  rings  are  exterior  to  the  shaft,  which  is  solid 
and  of  maximum  strength.  The  motors  are  standardised  by 
50-cycle  three-phase  circuits,  but  can  be  wound  for  other  periodi- 
cities and  for  one  and  two-phase  circuits  when  required.  The 
standard  winding  of  the  R  Type  motor  is  for  220  or  440  volts, 
and  the  standard  sizes  listed  range  from  10  to  100  B.H.P.  Owing 
to  existing  postal  restrictions  it  may  not  be  possible  to  circulate 
these  leaflets  as  widely  as  in  the  past.  Readers  desirous  of 
ensuring  a  copy  should  therefore  apply  to  Messrs.  Broadbent 
at  the  above  address  and  thus  make  certain  of  securing  one. 

First  London  Volunteers  Engineers.— Orders  by  Lt.- 
Col  C  S.  Clay,  V.D.,  Commanding  .  Officer  for  the  Week  : 
Lieutenant  W.  J.  A.  Watkins.  Monday,  May  14  :  Technical 
for  No.  3  Company,  Right  Half  Company,  at  Regency  Street  ; 
Drill,  No.  3  Company,  Left  Half  Company  ;  Signalling  Class. 
Tuesday:  Lecture  6.30.  Capt.  Castell,  Knots  and  Lashing 
and  Trestle  Bridging;  Physical  Drill  and  Bayonet  Fighting, 
7.30  to  8.30.  Wednesday  :  Drill,  No.  1  Company,  Right  Half 
Company,  6.15,  Thursday;  Drill,  No.  2  Company,  Right  Half 
Company  ;  Ambulance  Class,  by  M.O.,  6.30  ;  Signalling  Class. 
Friday  :  Technical  for  No.  3  Company,  Left  Half  Company  ; 
Regency  Street ;  Drill,  No.  3  Company,  Right  Half  Company. 
Recruits'  Drill,  6.30  to  8.30.  Saturday  :  Commanding  Officer  s. 
Parade  2.45.  Uniform  for  Drill  in  Park.  Sunday,  May  20th. 
Special  Work  at  Bombing  School.  Armlets :  Members  are 
warned  that  armlets  must  be  worn  at  all  plain  clothes  parades. 
Other  orders  as  usual.   .  
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FUNDAMENTALS  OF  ILLUMINATION. 


Part  I. — Units  of  Measurement. 

The  interest  which  has<  been  taken  in  the  lumen  basis  for 
rating-  illuminants,  as  shown  by  the  recent  discussion  at 
the  Illuminating  Engineering  Society,  and  its  adoption  by 
the  leading  manufacturers  for  supplementary  ratings  to 
express  luminous  values,  where  such  are  required,  brings 
forcibly  to  mind  the  need  for  a  thorough  understanding 
on  the  part  of  the  lamp  man  not  only  of  this  unit  and  its 
advantage  over  the  time-honoured  candle-power  unit,  but 
also  of  the  other  fundamental  illumination  units  and  their 
application.  Frankly,  most  of  us  have  fought  shy  of  the 
lumen,  or  rather,  we  have  been  discouraged  by  its  defini- 
tion, for  we  have  always  associated  this  unit  with  mathe- 
matical relations  more  complicated  and  difficult  to  grasp. 
The  fundamental  definition  of  any  unit  of  measurement 
necessarily  has  a  very  technical  sound  even  in  the  case  of 
such  everyday  units  as  the  yard,  pound,  and  ampere.  But 
after  we  have  become  experienced  in  uising  these  units  and 
have  obtained  a  concept  of  what  they  stand  for,  we  are 
able  to  forget  entirely  for  all  practical  purposes  their  funda- 
mental definition.  For  example,  Webster's  definition  of  the 
ampere  reads  as  follows  : — 

"  One-tenth  of  the  unit  of  current  of  the  C.G.S.  system 
of  electro-magnetic  units,  or  the '  practical  equivalent  of 
the  unvarying  current  which  when,  passed  through  a 
standard  solution  of  nitrate  of  silver  in  water  deposits 
j    silver  at  the  rate  of  0.001 118  gram  per  second." 

When  we  speak  of  an  ampere  in  our  every-day  usage  we 
never  associate  it  with  silver  nitrate,  or  the  C.G.S1.  system 
of  measurement.  We  know  in  our  own  way  what  an  am- 
pere is,  and  except  for  highly  specialised  work,  we  are  no 
longer  concerned  with  its  definition.  In  the  same-  way,  once 
the  term  lumen  becomes  part  of  our  working  vocabulary 
and  we  associate  it  with  a  given  quantity  of  light,  we  are 
very  little  concerned  with  the  definition.  One  of  the  best 
ways  to  get  .1  concrete  conception  of  the  quantity  of  light 
-epresented  by  a  lumen  or  by  a  hundred  lumens  is  to 
familiarise  ourselves  with  the  lumen  ratings  of  lamps  of 
j  lifferent  wattages  as  given  in  the  Engineering  Section  of 
|>ur  data  book.  If  we  get  to.  thinking  of  the  100-watt  lamp 
is  giving  1,260  lumens  instead  of  using  its  candle-power, 
iind  doing  the  same  with  the  other  lamps,  it  will  not  be  a 
long  time  before  the  word  "  lumen  "  will  have  a  place  in 
j)ur  vocabularly  and  will  have  just  as  definite,  and,  in  fact, 
in  even  more  exact  meaning  to  us  than  candle-power  now 


Tin:  C ancle-Power. 
A  generation  ago,  when  new  light  "sources  began  to 
supersede  the  candle,  it  was  most  natural  that  the  illu- 
minating power  of  these  new  sources  should  be  expressed 
in  terms  of  the  candle  familiar  to  all.  It  is  probable  that 
the  very  first  comparisons  of  two  light  sources  were  made 
by  setting  up  the  two  lamps  in  the  line  of  vision  and 
gauging  them  by  means  of  the  eye,  the  most  natural  direc- 
tion in  which  to  look  at  the  source  being  the  horizontal.  A 
glance  at  Fig.  1  shows  that  the  eye  (an  extremely  fallible 
instrument  of  light  measurement  at  its  best)  is  capable  of 
measuring  only  a  very  slender  cone  of  light  at  one  time; 
in  fact,  if  the  eye  is  an  appreciable  distance  from  the 
source,  the  oone  (RST)  becomes  virtually  a  single  line. 
While  there  are  an  infinite  number  of  directions  from  which 
the  eye  might  look  at  the  source,  the  light-giving  power 
in  a  horizontal  direction  Was  made  the  basis  of  comparisons, 
and  the  strength  of  the  light  in  this  direction  from  a  candle 
made  according  to  certain  definite  specifications,  was  arbi- 
trarily chosen  as  the  unit  of  intensity  and  known  as  a 
candle-power.  The  newer  illuminants  appearing  on  the 
scene  were  rated  according  to  their  strength  in  this  same 
direction  and  were  stated  to  give  so  many  candle-power, 
so  that  when  we  say  a  lamp  gives  10  candle-power,  we 
really  mean  that  its  intensity  or  strength  in  a  horizontal 
direction  is  equal  to  that  of  ten  standard  candles  placed  at 
the  same  point.  This  rating  of  a  lamp  is  made  by  means 
of  an  instrument  known  as  a  photometer,  a  description  of 
which  will  follow  later.  One  essential  point  to  remember 
in  this  connection  is  that  the  candle-power  of  a  lamp  re- 

v\\|// 

irn^  : — 


Fig.  i.— Illustration  Showing  Small  Cone  of  Light  which 
Reaches  the  Eye  at  One  Time. 

presents  the  intensity  in  one  direction  only.  In  practice  it 
has  been  customary  for  years  to  rotate  the  lamps  about  a 
vertical  axis  while  the  candle-power  was  being  determined, 
and  the  result  was  known  as  the  mean  or  average  horizontal 
candle-power,  but  even  this  determination  gave  an  average 
value  of  the  intensity  in  the  horizontal  directions  only.  In 
justice  to  those  who  have  gone  before  in  the  art,  it  should 
be  stated  that  in  using  the  horizontal  candle-power  basis 
for  comparing  illuminants,  the  light  in  directions  other 
than  the  horizontal  was  not  really  ignored,  for  it  was  taken 
into  consideration  that  most  sources  of  light  then  in  use 
gave  off  their  light  in  about  the  same  proportions  in  the 
different  directions,  and  that  for  this  reason  the  candle-power 
in  a  single  direction  furnished  a  criterion  sufficiently  accu- 
rate for  the  needs  of  the  time. 

To  carry  our  conception  of  the  unit  of  light  a  little  further, 
let  us  assume  the  conditions  existing  in  Fig.  2.  In  Case  A 
we  have  the  standard  candle,  partly  surrounded  by  a  section 
of  a  sphere,  and  a  properly  calibrated  photometer  at  P. 
Obviously,  when  the  photometer  is  balanced,  it  will  indi- 
cate' an  intensity  reading  of  one  candle-power  for  one 
candle.  In  Case  B,  we  have  surrounded  the  same  candle 
(as  used  in  Case  A)  with  a  sphere  having  a  moderately  large 
opening.  The  inside  of  the  sphere,  we  will  say,  has,  for 
both  Cases  A  and  B,  been  painted  a  dead  black,  so  that  all 
the  rays  striking  this  inside  surface  are  absorbed  and  cease 
to  be  Jight— in  other  words,  are  thrown  awav  as  far  as  out- 
experiment  is  concerned.  In  the  second  case,  the  photo- 
meter will  still  indicate  an  intensity  of  one  candle-power, 
in  spite  of  all  the  light  we  have  thrown  awav.  Case  C,' 
even  with  a  much  smaller  opening  and  wasting  still  more 
of  the  light,  we  still  have  an  intensity  of  one  candle-power. 
It  is  needless  to  point  out  that  the  candle  as  shown  in 
Case  A  would  be  much  more  effective  in  lighting  a  room 
than  if  it  were  enclosed  in  either  of  the  spheres  shown  in 
Cases  B  and  C  respectively.    This  leads  as  to  the  important 
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conclusion  that  the  candle-power  of  the  source  gives  no 
indication  of  the ,  total  quantity  of  light  emitted  by  that 
source.  Candle-power  is  a  lineal  unit  rather  than  a  cubical 
one.  Candle-power,  we  may  say,  corresponds  to  a  measure- 
ment of  the  depth  of  a  pool  of  water  at  a  certain  point—a 
measurement  which  is  useful  for  certain  purposes,  but  in 
itself  gives  no  indication  of  the  quantity  of  water  in  the  pool. 

By  way  of  summary,  then,  the  first  fundamental  unit  of 
illumination  is  the  candle-power  which  is  the  unit  used  to. 


AN  ADVANCED-GRADE  EXAMINATION  PAPER  II 
ELECTRIC-LIGHT  SWITCHING. 


■-m 


3 


FjG  2.— The  Candle-Power  Read  on  the  Photometer  P 
Does  Not  Change  when  the  Amount  of  Light  Emitted 
from,  the  Sphere  is  Varied,  the  Interior  of  the  Sphere  is 
Painted  a  Dead  Black,  so  that  It  Reflects  No  Light). 

measure  the  strength  of  a  source  to  produce  illumination 
in  a  given  direction,  and  the  power  in  a  horizontal  direction 
of  a  candle  made  according  to  certain  specifications  and 
burning  under  certain  conditions  has  been  arbitrarily  chosen 
as  the  unit  for  measuring  this  strength. 

Closely  related  to  the  candle-power  unit,  is  the  unit  known 
as  the  mean  spherical  candle-power.  The  mean  spherical 
candle-power  of  a  lamp,  is  simply  the  average  of  the  candle 
■bower  in  every,  conceivable  direction  about  that _  lamp.  A 
source  giving  one  candle-power  in  every  direction  would 
have  a  mean  spherical  candle-power  of  1,  or  if  a  source 
gave  off  various  candle-powers  in  different  directum  but 
if  the  average  of  all  these  candle-powers  were  1,  this  source 
would  have  a  mean  spherical  candle-power  of  1. 

(To  be  continued.) 


^Henley's  Birmingham  Branch -On  the  21st  mst 
Messrs.  W.  T.  Henley's  Telegraph  Works  Co  Ltc L  will 
remove'their  Birmingham  Branch  Offices  and jStock .  Rooms 
to  Broad  Street  Chambers.  The  new  V*™^^*^* 
facilities  for  carrying  much  larger  stocks  of  electnc  wires 
and  cables,  flexible  cords,  jointing  mat erials, *aP^ 
etc.,  to  meet  war  demands  for  urgent  delivery.  The  new 
telephone  number  is  Midland  790.  The  telegraphic  address 
remains  the  same  :   "  Henletel,  Birmingham. 


In  two  places  in  our  issue  of  4th  instant  we  alluded 
the  above  new  examination  paper  recently  published 
Messrs.  A.  P.  Lundberg  and  Sons,    As  the  paper  is  of 
ceptional  interest,  and  as  it  has  created  a  good  deal 
attention,  we  have  arranged  for  its  publication  herein. 

The  paper,  which  is  given  below,  may  be  worked  at  hor 
and  there  is  no  fee  for  examination.  The  answers  par. 
should  be  posted  to  Messrs.  A.  P.  Lundberg  and  Sons,  477 
48q,  Liverpool  Road,  London,  N.7,  within  six  weeks  of  the 
candidate's  receipt  of  this  issue  of  Electricity.  Thus 
those  at  home  who  get  their  copies  later-on  can  still  take- 
the  six  weeks  for  working  the  paper,  if  necessary  Those 
abroad,  however,  who  may  have  to  write  home  for  their, 
copy  of  the  necessary  booklet  "  '  Lektrik  Lighting  Connecj 
tions,"*  are  at  liberty  to  send  in  their  answers  whenever 
convenient.  .  ,   ■  ,  m 

There  must  by  now  be  quite  a  number  of  our  readers 
who  have  passed  the  easier  Preliminary  and  Intermed.ate 
Grades  in  the  subject,  and  these  should  find  themselves 
soeciallv  well  prepared  to  tackle  this  Advanced  Paper.  1  hose 
who  have  previously  tried  and  failed  may  of  course  try 
a«ain.  On  the  other  hand,  it  is  quite  possib  e  for  a  clever 
electrician,  who  has  not  hitherto  given  much  attention  to 
the  subject,  to  tackle  this  Advanced  Paper  successfully 

The  answer  papers  sent  in  will  be  included  (with  others 
of  the  two  lower  grades)  in  one  of  the  periodical  Batch 
Exams."  conducted  by  Messrs.  Lundberg.  The  results  of 
the  most  recent  of  these  were  published,  it  may  be  remem- 
bered, in  our  issue  of  April  13th.  ■ 

The  Certificates  awarded  to  successful  Candidates  are 
equal  in  value  to  those  given  in  the  Prize  Competition! 
which  have  been  temporarily  suspended  during  the  war. 

Tlie  names  of  those  who  pass  this  Advanced  Grade  wj 
unless  they  wish  otherwise,  be  eventually  included  in  the 
pointed  list  given  in  the  Booklet  "  '  Lektrik  '  Lighting  Con, 

n  Those  whose  inclinations  tend,  towards  an  easier jpapl 
may  be  reminded  that  the  Prel  m  nary  and  Interned iate 
toners  oublished  in  our  issue  of  January  5th  (i5d.,  post 
freeX  may  sSl  be  worked  and  submitted  to  Messrs.  Lund- 

beAt'the  end  of  the  paper  appear  a  few  new  Appreciations 
from,  those  who  have  passed  this  Advanced  Grade. 

Rules  Regarding  the  Working  of  Papers. 
1   When  figure  or  page  numbers  are  mentioned  in  the 
auestions    thfy  refer  to  the  4th  edition  of  the  booklet 
^Tektrik'' Lighting  Connections,"*  by  the  help  of  wh.cft 

th2S  K  aTswe?  mWu? btdone  in  ink  on  J  separate  sheet 
(or'shits)  of  paper,  on  one  side  only;  and  mus t  be  nmjj 
bered  to  correspond  with  the  question.    The  questions  neea 

"t^TsSeei  must  bear  the  Examinee's  full  name  and 

ad?rAn  Examinee  who  does  not  wish  his  name  to  appear  in 

h?Tne'Answer  Papers  will  be  examined  by  Mr.  W.  Perren 
Maycock,  M.I.E.E.,  and^not_be_returned. 

advancedI^aIde-  paper. 

(April,  1917-)  . .  , 

switches  at  these  points.    Sketcn  me  con  ^apacitv  0| 

-^rp^P^^dTlronTllECTRiciTY  Office. 
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(2.)  You  have  a  knife-blade  "  Twinob  "  switch  with  the 
6trap  connecting  two  of  its  contacts  removed.  In  how 
n  any  w  ays  could  you  connect  3  lamps  (or  heater  sections) 
to  this  switch;  and  what  effects  would  be  produced? 

(3.)  A  client  requiring  a  reversingvand-off  switch  for  a 
magnetic  chuck,  ordered  a  change-over  switch  in  error. 
This  was  duly  supplied  in  the  form  of  two  two-way-off 
switches  coupled  together,  (a)  Show  that  this  latter  type, 
although  less  simple,  can  be  connected  to  act  as  the  client 
required;  and  show  the  difference  between  its  change-over 
and  reversing  connections,  (b)  Is  there  any  advantage  in 
using-  coupled  pairs  of  tumbler  switches  instead  of  the  stan- 
dard reversing-and-off  switch?  (c)  What  other  pair  of  stan- 
dard switches  could  be  connected  to  act  as  a  reversing  switch 
without  permanent  "  off"  position? 

(4.)  Work  out  the  complete  circuit-diagram  of  connections 
•.corresponding  to  the  control  diagram  in  the  adjacent  figure. 


ON  or  OFF. 


TRIK,  SINGLE 
-WAV. 


To  Lamps. 


(Special) 


(4  Wires) 


L.  =  2  Lamps. 
L'.  =  I  Lamp. 
DIM,  =  2  Lamps  in 
Series. 


(5.)  A  very  common  method  of  stopping  a  motor  con- 
trolled by  an  ordinary  starting-rheostat  is  to  "  short  "  the 
no-voltage  coil  through  a  distant  push-button  or  spring-off 
tumbler  switch.  If  ihis  release-contact  is  some  distance 
away,  enough  current,  may  still  pass  through  the  no-volt 
coil  to  maintain  the  polarisation  of  its  hold-on  magnet,  and 
the  latter  in  consequence  sometimes  fails  to  release  the 
starter  arm.  (a)  Explain  how  this  is.  (b)  Show  that  by 
using  a  special  two-way  spring-back  tumbler  switch,  and 
running  three  wires  thereto,  the  no-volt  coil  may  be  tempo- 
rarily cut  out  of  circuit  for  stopping  the  motor.'  Show  also 
that  this  can  be  done  without  opening  the  field  circuit,  (c) 
How  would  you  arrange  this  "stop"  control  from  three 
points  ? 

(6.)  Adjacent  to  a  distribution  board  is  a  row  of  pilot 
lamps  and  switches  corresponding  in  number  with  the 
F-ways"  on  the  board.  Each  switch  enables  its  lamp  (a) 
to  be  tested  for  goodness  of  filament,  and  (b)  to  be  so  con- 
nected as  to  indicate  if  any  current  is  being  used  on  the 
circuit  (or  group  of  circuits)  connected  to  that  particular 
"  way."  Sketch  the  connections  for  three  "  ways,"  and 
mention  one  or  two  cases  where  the  arrangement  would 
prove  useful. 

if  (7-)  A  voltmeter  may  be  so  connected  through  two  two- 
way-off  switches  to  a  low-pressure  three-phase  line,  that 
it  may  be  put  across  any  two  of  the  three  mains,  or  be 
entirely  isolated  therefrom,  (a)  Make  a  diagram  of  the 
tonrections,  and  show  that  the  arrangement  is  foolproof. 
(b)  Show  how  two  similar  switches  may  be  used  for  con- 
necting one  side  of  a  voltmeter  to  either  phase  of  a  3-phase 
4-wire  system;  the  other  Side  of  the  voltmeter  being  per- 
manently connected  to  the  neutral. 

(8.)  Devise  a  demonstration  board  (after  the  style  of  Fig. 
175)  for  illustrating  Circuit  13.  Arrange  for  the  putting  on 
and  off  of  a  "  leak  "  to  the  metal  part  of  the  lamp-fitting, 
and  for  indicating  its  presence.  Also  arrange  for  the 
making  of  an  earth  connection,  .for  showing  the  neutralising 
of  the  leak  potential  as  soon  as  this  connection  is  made. 
The  arrangement  adopted  should  be  such  that  the  circuit 
fuse  will  not  be  blown. 

(9.)  At  the  end  of  our  gratis  publication  "  Tumbler-Switch 
Controls  "  are  two  "  Dialogues"  on  the  subject  of  switch- 
ing. Write  a  short  dialogue  after  the  same  stvle,  but  with 
different  characters  : — lady  and  contractor,  or  husband  and 
wife,  or  architect  and  contractor,  for  example.  You  can 
choose  any  characters  you  like  of  course. 

(10.)  Make  a  diagram  of  a  3-way  distribution  box  supply- 
ing the  following  circuits: — (a)  Fig  91,  (b)  Fig.  105,  ami 
'(c)  Fig.  162.  The  wiring  is  to  be  on  the  Henley  or  any  other 
earthed-coneentric  system,  and  the  diagram  should  indicate 
•clearly  the  return  circuit  with  its  bonding  clips  or  clamps. 


(11.)  Show  how  you  could  mount  and  connect  eight  10- 
amp.  two-way  switches  to  form  a  4-way  charge-and-dis- 
charge  accumulator  switch  for  a  small  installation.  Com- 
ment on  the  arrangement,  and  say  if  you  can  see  any  ad- 
vantages or  disadvantages  therein. 

(12.)  Describe  the  control  in  the  adjacent  diagram,  and 
comment  on  it. 


(13.)  A  building"  is  fed  through  two-wire  underground 
mains  from  a  private  generating  plant  some  little  distance 
away.  The  roadway  in  between  is  to  be  lighted  by  three 
lamps  several  yards  apart,  and  it  is  desired  to  be  able  to 
turn  these  lamps  on  or  off,  either  from  the  main  building 
or  from  the  generating  house,  by  means  of  tumbler  switches 
connected  to  the  ordinary  terminals  at  the  beginning  and 
end  of  the  mains.  The  lamp  circuit  is-  to  consist  of  a  single 
wire.  Show  a  suitable  arrangement  of  switches  that  will 
not  be  liable  to  short  circuit  the  mains. 

(14.)  A  }i-h,p.  shunt  motor  driving  a  small  lathe  is  re- 
quired to  be  frequently  started  and  stopped,  the  stopping  to 
be  very  quick,  as  is. necessary  for  expedition  in  certain  kinds 
of  work.  Sketch  a  tumbler-switch  control  that  will  give 
electric  braking,  it  being  assumed  that  the  field-winding  of 
the  motor  can  be  left  permanently  in  circuit  while  the  lathe 

is  in  use.  —  ■ 

The  following  appreciations  from  some  of  the  many. who 
have  already  passed  this  Advanced-Grade  Examination  in 
Electric-Light  Switching,  and  of  others  whose  papers  in 
t'het  grade  are  waiting- examination,  will  be  interesting  to 
intending  candidates.  They  are  of  recent  date  and  have 
not  hitherto  been  published.  As  we  have  not  permission  to 
mention  names,  we  can  only  indicate  the  places  whence 
the  appreciations  were  received,  and  it  will  be  noticed  'hat 
they  come  from  all  quarters.  We  may  also  add  that  these 
appreciations  (and  numerous  others'  previously  published) 
come  from  all  grades  of  electrical  workers,  from  Station  and 
Supervising  Engineers  and  prominent  teachers  down  to 
young  students  : — 

"  Thank  you  for  providing  such  iqstruclive  exams." — 
(Birmingham.) 

"  Your  examinations  are  of  the  utmost  value  to  all." — 
(Newark-on-Trcnt.) 

"  I  was  most  interested  in  working-out  all  three  papers, 
and  have  been  edified  in  so  doing." — (Old  Hill,  Staffs.) 

"  I  am  already  a  holder  of  your  three  certificates  in  this 
subject,  but  1  am  anxious  to  work  another  paper,  ais  I 
find  it  very  interesting  and    instructive." — (Rugby.) 

"  The  knowledge  gained  from  the  working  of  the  Exam, 
papers  in  all  three  Grades  has  helped  me  greatly  in  my 
work,  besides  affording  me  many  hours  of  pleasure." — 
(Ronisey,  Hants.) 

"  The  uncertainties  of  my  everyday  work  have  practic- 
ally made  impossible  any  regular  attendance  at  Evening 
Classes,  and  it  is  only  by  these  Exams,  of  yours  that  T 
am  able  to  test  my  knowledge." — (London,  S.E.) 

"  The  questions  have  given  me  infinite  pleasure  in  think- 
ing out  the  solutions.  My  chief  gave  me  a  copy  of  your 
"  '  Lekirik  '  Lighting  Connections  "  some  years  ago,  and 
it   is  still   in   circulation   amongst   the  Switchboard  and 
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Attendants  and  Wiremen,  along"  with  those  of  more  re- 
cent date.  It  is  an  education  in  itself  to  read  it  through, 
and  many  Wiring  Contractors  could  read  and  study  it  to 
their  own  advantage."  (Yorks.) 


BELL  TRANSFORMERS. 
Points  of  Importance  in  Their  Construction  and 
Operation. 


(Continued  from  page  275.) 
Light  Load  Current  and  Energy. 

A  bell  transformer  is  in  actual  service  for  a  very  short 
time — perhaps  only  a  few  minutes* — per  diem,  tout  its  light 
load  demand  for  current  and  energy  is  continuous,  and  this 
decides  whether  or  not  the  transformer  Is  economical  in 
service.  It  is  assumed,  of  course,  that  the  secondary  output 
is  sufficient  "  on  load."  The  questions  of  heating,  power 
transferred  to  the  secondary,  and  minimum  price  at  which 
transformers  can  be  served  are  all  dependent  primarily  upon 
the  light  load  performance. 

The  magnitude  of  the  light  load  current  is  determined  by 
the  magnetisation  of  the  iron  core  and  by  the  losses  in  the 
iron  and  in  the  primary  winding.  The  light  load  current  has 
a  wattless  and  a  watt  component.  The  wattless  compo- 
nent drives  magnetic  flux  through  the  iron  circuit  and  its 
magnitude  is  fixed  by  the  quality  of  the  iron,  by  the  mag- 
netic density  at  which  it  is  worked,  and  especially  by  the 
numbe'-  and  quality  of  the  butt  joints.  The  watt-cdmpo- 
nent  of  the  light  load  current  depends  on  the  hysteresis  and 
eddy  current  losses  in  the  iron  and  on  the  copper  losses  in 
the  primary. 

At  a  magnetic  density  of  6,000  to  10,000  lines  per  sq.  cm. 
(38.750  to  65,000  lines  per  sq.  inch)  the'  ampere-turns  re- 
quired to  magnetise  a  core  of  moderate  dimensions  and 
good  alloy-iron,  are  very  few,  but  butt-joints  in  the  core 
may  add  greatly  to  the  ampere-tu(rns  required,  and  hence 
to  the  wattless  component  of  the  magnetising  current. 
Further,  slackening  of  the  butt-joints  may  add  15  or  20 
per  cent,  to  the  wattless  magnetising  current  after  a  year  or 
two  in  service ;  in  at  least  one  case  the  current  increased  8 
per  cent,  during  the  first  halfoiay's  service  owing  to  this 
cause.  If  he  were  supplied  with  so>  much  per  unit  (of  actual 
energy)  consumed,  the  consumer  would  not  have  to  pay  for 
wattless  magnetising  current,  tout  the  latter  represents  ex- 
pense to  the  central  station  and  it  is  for  this  .reason  that 
special  tariffs  have  to  be  arranged  where  bell  transformers 
are  used. 

The  watt-component  of  the  magnetising  current  depends 
on  hysteresis  and  eddy  currents  and  hence  on  the  thickness 
and  quality  of  plates,  the  magnetic  density  in  the  iron  and 
the  magnetic  leakage  conditions.  Special  alloys  give  better 
results  than  ordinary  dynamo  plates.  Thicker  plates  than 
|mm,  (i-5oth  inch)  necessitate  low  magnetic  density  and  in- 
creased copper  weight  and  copper  losses.  The  magnetic 
density  should  not  exceed  10,000  lines  per  sq.  cm.  (65,000 
lines  per  sq.  in.)  or  else  the  losses  and  the  magnetising 
current  become  excessive. 

A  light  load  power  consumption  of  1  watt  is  not  difficult 
to  secure  in  small  bell  transformers,  but  is  not  so  easily 
reached  in  the  larger  sizes.  Whilst  this  consumption  should 
be  as  small  as  possible,  we  miulst  naturally  not  go  the 
length  of  accepting  a  low  efficiency  transformer  with  small 
secondary  output  simply  because  it  has  a  small  light  load 
consumption,  and  refusing  a  high  efficiency,  powerful  trans- 
former because  its  magnetising  consumption  may  be  a 
trifle  high.  As  already  noted,  due  to  the  effect  of  power 
factor,  small  magnetising  power  may  be  associated  with 
either  small  or  large  magnetising  current.  Both  the  power 
and  the  current  should  be  specified.  If  many  transformers 
are  in  use,  the  total  wattless  current  may  be  a  more  serious 
consideration  than  the  actual  energy  consumed,  because  the 
wattless  current  involves  considerable  losses  (or  extra  cop- 
per) in  the  distributing  mains. 


Arithmetic  op  Electrical  Engineering.  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  30 
exerci3es.    Price  2s.  3d.  net.  post  free  from  Electricity  Office. 


The  light  load  power  and  current  curves  for  a  good 
modern  bell  transformer  (Fig.  4)  are  shown  in  Fig.  5,  the 
power  P0  and  current  I„  being  plotted  as  a  function  of 
primary  voltage.  The  full-line  curves  relate  to  what  may 
be  taken  as  typical  of  the  best  modern  practice,  whilst  the 
dotted  curves  show  how  very  much  worse  conditions  are  in  a 
certain  transformer  which  embodies  two  distinct  core 
materials,  several  butt-joints,  and,  in  fact,  almost  every  I 
possible  error  in  design  and  construction.     The  difference 
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between  the  extreme  cases  is  obvious.  The  worst  trans- 
former takes  about  1.4  watt  and  0.106  ampere  on  light 
load,  as  compared  with  0.55  watt  and  0.013  amp.  for  the 
best  transformer  (at  normal  primary  voltage  and  50  cycles, 
per  second  in  each  case).  The  very  low  current  in  the' 
latter  case  is  particularly  noticeable,  as  also  is  the  fact  that 
the  power  and  current  curves  are  flatter  than  for  the  bad 
ti ansformer,  i.e.,  the  magnetising  demand  varies  less  rapidly 
with  the  primary  voltage. 

{To  he  continued.) 


THE  POWER  FAMINE. 


Four  municipalities  competed  for  permission  recently  to" 
commandeer  big  turbo-generating  plant  under  construction 
.for  the 'fulfilment  of  an  order  from  overseas.    The  sets  were 
of  12,500  electrical  horse-power  each,  and  it  is  significant 
that  the  city  which  has  succeeded,  with  the  authority  of  the 
Ministry  of  Munitions,  in  obtaining  these  great  machines- 
has  hitherto  been  regarded  as  only  a  second  or  third-class ; 
town.      It  is  one,  however,  which  on  the  demand  of  war 
work  has  increased  its  output  of  electrical  energy  toy  many 
millions  of  units,  and  will  now  again  double  this  quantity 
by  installing  plant  costing  about  ^400,000,  the  power  pro--; 
duction  of  which  is  wanted  for  the  manufacture  of  steel. 

It  is  significant  again  that  new  plant  of  this  character 
can  be  installed  at  a  cost  of  from  £12  to  ^15  per  kilowatt, 
as  compared  with  a  general  average  throughout  the  country 
of  an  accumulated  capital  expenditure  of  about  ^45  per 
kilowatt.  On  the  one  hand  there  is  an  insatiable  demand 
for  cheap  power,  and  on  the  other  a  great  aggregation  of 
antiquated  generating  plant.  To  modernise  the  electric 
power  supply  of  the  United  Kingdom  will,  in  the  opinion  of 
the  British  Empire  Producers'  Organisation,  tax  the  entire 
capacity  of  the  electrical  manufacturing  industry  after  the 
war,  ancTif  any  export  trade  is  also  to  be  sought  there  must 
be  great  extensions  of  factories. 


Caerphilly. — George  Jones  (17)  and  Daniel  Jones  (19),. 
labourers,  Llanbradoch,  have  each  been  fined  30s.,  and' 
ordered  to  pay  damages  and  court  costs  for  smashing 
an  electric  street  lamp  belonging  to  the  South  Wales 
Electric  Supply  Co.,  who  have  had  serious  trouble  in  this 
district  with  lamp  breakages.       ,   ,  , 
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SIEMENS  MOTORS 


FoP  Direct  Current.  For  Three-phase  Current, 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.G. 4 

TELEBRAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5S60. 


JOHNSON  &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.  A.C.  CONTROL-ALSO  A.C.   St  D.C.  L.T. 

AND  \ 

TRANSFORMERS 

STANDARDISED  UP  TO   1,560  K.V.A.  25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION. 

SUPPLIERS    TO  THE 

ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 

Johnson  an»  Phillips  I™ 

Charlton.  Iondon.S.E. 

Teleerams:  ESTABLISHED    1875.  Telephone: 

Juno.  Charlton-Kent!  Greenwich  400  (6  lines). 
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ft 

3  core  19/14  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
.  the  Manchester- Bury  Electrification, 


Y'OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with  the    conductors,  anyhow. 

'"JpHERE  is  a  latin  motto, 
"  Experto  Creole,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  (jf 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield  Stret,  LONDON,  E.C. 


"Hotel  life 

suits  me 
admirably." 


For   Hotel  Lighting. 

POPE 

"ELASTA" 

(British  made) 

WIRE  LAMPS 

Strong  —  Brilliant  —  Economical. 


Advl.  o/  Pope  s  Electric  Lamp  Co.,  Ltd.,  Hythe  Rd..Willetden.  N.W.  10. 


CASINGS. 


Our  Special  pattern 
(Regd.  No.  403,835). 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made    <^  1  _L 

to  Order.  E>  J-  2 

Width  (nom)    |  U"  |  1£"  \  1  I"  \  1|"  |  2"  |  2|"  |   3"  |  3i"  I 
Grooves    ...    |        \   4o"  \  i"  \  A"  \  At"  \   V  \  i"  \   i"  I  i' 


Tupelo 
Price 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application 

VIGERS  BROTHERS, 


address  67,  KING  WILLIAM  ST.,  LONDON,  E.C 


Exporters  of  Specialities, 
Flooring  and  Flooring  Blocfc 


The  Beedle  Pro- 
peller Blade  Fan 
(Patent)  of  which 
we  are  the  sole 
selling  agents. 


The  Most 
Efficient 
Exhaust  Fan. 

'"THE  special  feature  which  places  these 
fans  right  ahead  of  all  others  is  the 
Patented  Beedle  Blade,  which,  owing  to* 
scientific  design,  produces  a  greater  air 
current  than  any.  other  type. 

As  exhaust  Fans  for  industrial  use  these 
Fans  are  unequalled. 

Write  for  full  particulars  to— 


S.G.  Leach  &  Co. Ltd. 


Electrical  Engineers  &  Manufacturers 
26-30.  Artillery  Lane.  LONDON,  E.C  2. 
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On  and  after  June  1st  the  price 
will    be    2d.   per  copy. 

Hand  This  Form  to  Your  Newsagent.     May  ,1917 

"  ELECTRICITY "  ORDER  FORM. 

To  My  Newsagent. 

Please  reserve  for  me  weekly  (until  this  order  is 
cancelled)  a  copy  of  "  Electricity  " 

Signature  


Address 


BRITISH 
MADE 


STRONG.  RELIABLE, 
"BRILLIANT.  ECONOMICAL 


LAMPS 


Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 


An 
Editorial 
*'  Bloomer." 


In  its  issue  dated  May  4th  my  esteemed  con- 
temporary, The  Electrician,  unconsciously  revises  the 
Excess  Profits  Duty  under  the 
Finance  Act,  in  a  manner  which  will 
doubtless  prove  highly  gratifying  to 
the  Chancellor  of  the  Exchequer. 
The  taxpayer,  who  is  deprived, 
editorially,  of  his  right  to  a  pre-war  profits  average 
(which  might  return  him  100  per  cent,  on  his  capital) 
plus  ^"200  exemption,  as  opposed  to'  a  6  per  cent, 
untaxed  profit,  stated  by  my  contemporary  to  be  the 
maximum,  Avould  have  further  cause  for  recrimination. 
Were  my  contemporary's  statements  founded  on  fact 
the  uncontrolled  establishments  might  conceivably 
disappear  entirely  after  the  war,  since  a  limitation  of 
dividends  to  the  figure  mentioned  is  not  conducive  to 
confidence  on  the  part  of  the  investing  public. 


The  Editorial  also  states  that  no  allowance  is  per- 
mitted for  depreciation.  This  is  incorrect,  as  wear  and 
tear  of  machinery,  fixtures  and  fittings,  motor  lorries, 
etc.,  is  allowed  both  for  Income  Tax  and  Excess 
Profits  Duty,  whilst  extra  claims  are  being  allowed  by 
the  Revenue  for  long  working.  Furthermore,  con- 
trolled establishments  are  allowed  depreciation  of 
buildings  in  addition  to  the  foregoing.  Agreeing,  as 
everyone  must  do,  with  my  contemporary's  otherwise 
excellent  leader,  we  must  bear  in  mind  that  increased 
revenue  has  to  be  obtained  from  somewhere  if  we,  as 
individuals,  are  not  to  be  taxed  out  of  existence. 


The 
Electric 
Vehicle. 


With  the  ever-increasing  scarcity  and  growing  price 
of  petrol  it  is  rather  surprising  that  the  battery-d  riven 
vehicle  has  not  come  into  greater  use 
in  this  country  for  urban  and  inter- 
urban  service.  Despite  the  efforts 
of  a  special  section  of  the  I.M.E.A. 
to  stimulate  a  healthy  expansion  in 
the  use  of  these  vehicles,  which  are  already  so  popular 
in  the  States,  their  use  over  here  is  comparatively 
limited,  and  it  would  appear  that  prospective  users  are 
still  awaiting  the  experiences  of  those  more  enterprising 
bodies  who  have  already  installed  one  or  more  of  these 
vehicles. 


In  this  connection  the  experience  of  the  York  Tram- 
ways Committee  is  interesting,  a|s  bearing  on  the 
electrically-driven  'buses  which  ply  in  that  city.  In 
their  report,  the  York  Committee  make  the  remarkable 
statement  that  the  charge  for  electrical  energy  supplied 
to  their  'buses  for  a  year  has  been  £737,  whilst  it  is 
estimated  that,  had  petrol  been  used,  the  cost  would 
have  considerably  exceeded  ,£1,000.  The  contrast  is 
somewhat  staggering,  but,  with  petrol  at  its  present 
high  price,  to  say  nothing  of  the  shortage  of  supply, 
and  allowing  a  liberal  discount  for  the  perhaps  some- 
what conservative  estimate  of  a  satisfied  body,  there 
is  still  a  considerable  balance  on  the  right  side. 


Such  a  report  should  materially  affect  the  controversy 
about  the  future  of  electrically-driven  cars.  The  latter 
are,  of  course,  liable  to  occasional  derangement,  whilst, 
the  recharging  problem  has  also  to  be  satisfactorily 
solved ;  but  the  York  Tramways  Committee,  at  all 
events,  appear  to  be  well  satisfied  with  their  experi- 
ment. One  of  the  advantages  of  electrical  vehicles  for 
town  use  especially  is  their  freedbim  from  the  objec- 
tionable exhaust  fumes  so-  much  in  evidence  during  the 
warmer  weather.  Again,  electricity,  if  generally  adopted 
for  some  of  the  public  services,  would  assist  in  freeing 
us  from  the  grip  of  the  foreign  oil  interests.  It  is 
fairly  evident  that  the  days  of  cheap  petrol  have  gone, 
never  to  return,  and  such  a  step>  as  the  changing  over 
of  a  considerable  percentage  of  public  service  vehicles 
to  electrical  propulsion  would  at  least  have  the  effect 
of  maintaining  the  market  price  of  this:  fuel  at  a  reason- 
able level. 


As  regards  the  behaviour  of  the  electric  vehicle  under 
adverse  weather  conditions,  if  report  speaks  truly,  it 
would  appear  that  here  also  the  electric  scores  over  its 
petrol  prototype.  A  blizzard  which  visited  New  York 
city  some  few  weeks  ago  was  instrumental  in-  demon- 
strating the  superiority  of  vehicles  driven  by  electricity 
over  those  propelled  by  petrol.  The  American  Express 
Company  employs  245  electric  and  259  petrol  vehicles 
in  the  city,  and  the  blizzard,  one  of  the  severest  known 
for  some  time  past,  gave  the  fleet  a  severe  shaking  up. 
The  electric,  however,  came  out  on  top,  for  only  six  of 
these  vehicles  broke  down  as  compared  with  forty  of 
the  petrol-driven  cars.  Repairs  also  were  more  easily 
effected  in  the  case  of  the  former  than  in  the  latter, 
only  two  electric  vehicles  having  to  be  towed  home  as 
against  fourteen  petrol  cars. 


The  ^Application  of  Aro  Lamps  to  Practical  Purposes.  By  J 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  9^  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office.  _ 
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One  of  the  problems  pf  the  present   and  future 
struggle  for  trade  supremacy  will  inevitably  be  the 
language    difficulty.       In    order  to 
The  secure  foreign  trade  it  is  essential 

Tower  of  for  British  manufacturers  to  describe 
Babel.  clearly  and  without  risk  of  mislead- 
ing the  prospective  customer,  the 
leading  characteristics  of  his  goods  in  the  language 
with  which  his  client  is  familiar.  It  has  been  one  of 
our  principal  shortcomings  in  the  past  that  we  have 
distributed  trade  literature  broadcast,  in  all  quarters  of 
the  globe,  but  printed,  for  the  greater  part,  in  our  own 
language,  and  therefore  worse  than  useless  in  those 
countries  where  English  is  unknown. 


The  Hun  trader,  on  the  other  hand,  appreciated  the 
value  of  presenting  his  goodsi  in  the  language  of  his 
client,  and  has  made  a  special  study  of  languages!  to 
that  end.  Fortunately  we  are  gradually  waking  up,  to 
the  necessity  for  following  his  example,  and  already  a 
considerable  number  of  the  catalogues  of  leading  firms 
have  been  translated  into  French,  Spanish,  Italian,  and 
even  Russian.  There  is,  however,  still  another  point 
in  connection  with  this  same  translation  which  will 
have  to  be  carefully  watched  if  the  scheme  is  to>  bear 
fruit.  The  majority  of  linguists  and  translators  work 
on  a  purely  literal  or  commercial  basis.  They  have  no 
technical  knowledge,  and  are  consequently  unaware  of 
1he  real  meaning  of  some  of  the  terms  they  are  called 
upon  to  express  in  another  tongue. 

The  result,  in  the  absence  of  a  thorough  technical 
check  of  any  given  translation  by  a  trade  expert  con- 
versant with  the  language,  is  likely  to  prove  very 
disconcerting  for  the  trader.  I  had  one  or  two  examples 
of  this  only  the  other  day  in  connection  with  the  trans- 
lation of  a  certain  electrical  advertisement  into  French, 
Spanish,  Italian  and  Russian.  In  one  instance  the 
word  "  shaft  "  as  applied  to  collieries,  had  been  rendered 
"shaft"  as  indicating  the  spindle  or  arbor  of  a  machine. 
In  another,  electric  "bell"  had  been  translated  to  read 
electric  "gong,"  similar,  of  course,  but  not  quite  the 
true  meaning,  inasmuch  as  the  latter  is  really  a  com- 
ponent part  of  the  former. 


Then,  again,  in  regard  to  trade  names,  the  value  of 
these,  from  an  advertising  standpoint,  often  hinges 
largely  on  their  correct  pronunciation*  Russian  is  a 
phonetic  language,  each  word  being  spelt  according  to 
its  sound  when  spoken.  I  came  across  one  well-known 
trade  name,  translated  into  Russian  by  someone  un- 
familiar with  that  particular  branch  of  industry,  in 
which  the  pronunciation  was  entirely  different.  Correc- 
tion involved  the  substitution  of  two  whole  letters  for 
one  in  the  original  word.  It  is  thus  very  evident  that 
electrical  manufacturers  especially  will  have  to  exercise 
a  very  strict  censorship  over  any  translations  they  may 
have  made  by  a  purely  commercial  bureau.  The  safest 
/plan,  if  it  can  be  managed,  is  to  fix  up  a  personal 
interview  with  the  actual  translator  and  explain  to  him 
as  fully  as  possible  the  real  meaning  of  the  terms  he  is 
asked  to  translate.  Where  these  terms  represent  the 
technical  or  trade  names  of  certain  articles,  a  practical 
display  of  the  actual  thing,  accompanied  by  an  explana- 
tion of  its  operation  or  use,  also  greatly  helps  towards 
a  correct  translation. 
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However  long  the  war  may  last  (and  by  preparing 
for  a  long  war  we  are  certainly  shortening  its  dura- 
tion), it  is  none  too  soon  to  devote 
Peace  all  the  time  and  energy  which  we  can 

Prepara=       spare,     to    considering    ways  and 
tions.  means  for  assuming  and  maintaining 

a  vigorous  industrial  offensive  directly 
the  military  war  is  over.  The  enemy  is  not  backward 
in  this  matter.  Innumerable  far-reaching  schemes 
have  been  developed  for  picking  up  interrupted  trade 
connections  and  prosecuting  a  vigorous  Central 
European  industrial  and  economic  offensive  at  the 
earliest  possible  moment.  The  success  of  these  schemes 
naturally  depends  largely  on  the  enemy  be.ing  victorious 
in  the  field — which  is  unthinkable.  Nevertheless,  the 
industrial  leaders  in  Germany  may  be  depended  upon 
to  modify  their  organisation,  to  yield  the  best  results 
possible  after  military  defeat,  before  the  latter  is  actually 
an  accomplished -fact. 

The  point  is  that  Germany  will  be  prepared  to  do  her 
best  industrially  after  peace  is  declared,  however  great 
may  be  the  difficulties  under  which  she  labours.  YVe 
must,  andehall,  have  the  advantage  of  military  victory, 
but  it  would  be  absurd  to  expect  that  we  shall  not  have 
felt  severely  the  strain  of  the  war.  To  recover  from 
that  strain  as  rapidly  as  possible,  and  to  complete 
industrially  and  commercially  what  has  been  commenced 
by  force  of  arms,  we  must  make  each  and  every 
preparation  for  peace,  so  far  as  is  possible,  without 
weakening  ourselves  in  war. 


The  problem  is  a  difficult  one,  and  it  is  for  each  firm 
and  each  man  to  decide  what  he  can  best  do  towards 
the  end  in  view*.  Probably  the  best  procedure  is  to 
ascertain  what  committees  or  associations  have  been 
formed  to  deal  with  one's  own  line  of  work,  and  then 
to  lend  vigorous  support  to  the  selected*  committee  or 
association,  for  in  this  matter  "unity  is  strength  " 
indeed.  If  no  scheme  of  co-operative  effort  is  already 
in  being,  ascertain  whether  one. cannot  be  initiated. 


One  particular  example  occurs  to  me  as  illustrating 
the  sort  of  thing  we  are  up  against.  The  German 
technical  institutions  are  very  "live"  concerns  in  them- 
selves, but.  not  content  with  their  great  individual 
influence  in  commerce  and  industry,  eleven  of  the  most 
important  bodies  have  formed  a  union  amongst  them- 
selves—-a  sort  of  Institution  of  Institutions.  This  union 
represents  institutions  which  themselves  represent 
civil,  mechanical  and  electrical  engineers,  shipbuilders, 
iron  and  other  metal  workers  and  miners ;  gas,  water, 
tramway  and  light  railway  engineers  ;  architects  and 
chemists  and  aeronautical  specialists  !  Doubtless  other 
institutions  will  become  affiliated  in  due  course,  and  the 
influence  and  resources  of  such  a  representative  body 
need  no  emphasis  of  mine.  Of  course,  there  are  in 
addition  immense  combines  between  industrial  firms 
themselves- — for  instance,  the  steel  trade  combine,  and 
the  vast  combine  which  has  recently  been  formed  in  the 
German  dye  trade  and  its  subsidiaries  with  a  capital  of 
^40,000,000  or  so.  These  examples  are  but  typical  of 
many  others — hence  my  assertion  that  it  is  none  to; 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens.  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  illustrations.  2s.  9d.  post  free  from  Electricity 
Office. 


May  i 8,  191 7. 


ELECTRICITY. 


189 


= 

soon  to  lake  the  most  vigwtous  steps  possible  to  prepare 
ourselves'  for  industrial  w  ar. 

I  would  again  remind  my  readers  that  with  our  issue 
for  Friday,  June  1st,  the  price  of  Electricity  will  be 
raised  to  2d.    It  is  a  change  which 
Ave  regret  'having-  toi  make,  but  it  is 
Price  2d.       practically  forced  upon  us.     Now1  is 
the  time  in  our  history  when  technical 
information  and  technical  education  are  all-important, 
and  I  hope  that  none  of  my  readers  will  grudge  the 
extra  penny  a  week.     Every  effort  will  be  made  to  keep 
the  contents  up  to,  or  even  above,  our  present  level. 

Elektron. 


ELEOTRO-GALVANISING  versus  HOT-DIP  IN  RUST- 
PREVENTION. 


There  are  a  number  of  special  iron  alloys  on  the,  market 
for  which  it  is  claimed  that  they  do  not  rust  or  corrode 
like  iron  and  steel.  The  letter  of  this  claim  is  generally 
justified,  but  either  the  alloy  is  too  expensive  for  general 
use  in  place  of  ordinary  iron  and  _  steel  or  the  alloy  does  not 
possess  the  mechanical  properties  of  iron  and  steel.  The 
latter  materials  are  hardly  affected  in  their  principal  appli- 
cations by  "  rust  proof  "  alloys,  and  the  problem  remains 
of  protecting  ordinary  iron  and  steel  against  rust.  For 
reasons  which  have  often  been  given  in  these  columns,  gal- 
vanising- is  the  best  rust-proofing  process  wherever  it  is 
applicable.  Broadly,  the  peculiar  merit  of  zinc  as  a  rust 
preventive  is  that  if  the  coating  be  perforated  by  any 
means,  electrolytic  corrosion  is  at  the  expense  of  the  zinc, 
whereas  with  other  coating  metals  it  is  at  the  expense  of 
the  iron,  the  corrosion  of  which  is  therefore  aggravated. 

Several  investigators  (amongst  them  Prof.  C.  F.  Burgess, 
Wisconsin)  have  established  the  fact  that  electro^deposited 
zinc  resists  corrosion  better  than  zinc  applied  by  the  "  hot- 
dip  "  method,  probably  owing  to  higher  purity  in  the  former 
metal.  The  electrolytic  metal  is  also  tougher,  stronger  and 
more  adherent,  its  "  hold  ;:  on  the  work  being  over  480'lbs. 
per  sq.  inch,  as  against  about  280  lbs.  for  hot-dip  zinc. 
Thanks  to  the  purity  and  uniform  distribution  of  electrolytic 
zinc,  less  metal  is  required  than  in  the  hot  galvanising  pro- 
cess. Also,  threads  and  intricate  parts  can  be  electro-gal- 
vanised without  that  clogging  which  resuks  from  the  hot-dip 
process,  and  which  frequently  necessitates  re-cuttin«\  The 
amount  of  zinc  deposited  electrolvticallv  mav  be  regulated  to 
a  nicety  and  the  strength  and  temper  of  the  pieces  treated 
are  unaffected;  also,  they  arc  subject  to  no  risk  of  distor- 
tion or  cracking.  Much  less  skill  and  experience  are  needed 
for  electro-galvanising  than  for  sherardisin£j  or  hot-dipping. 
Automatic  apparatus-  such  as  plating  barrels  or  vats  with 
chain  conveyers — can  be  used  to  ileal  with  repetition  work 
by  the  electric  process,  and  there  is  no  fuel  bill  or  loss 
during  idle  periods,  as  in  the  case  where  molten  zinc  is 
used. 

County  of  London  Engineer  Volunteers  (Field  Companies) 
—Orders  by  Lt.-Col.  C.  S.  Clay,  V.D.,  Commanding.  Officer 
for  the  Week  :  Platoon  Commander  Hughes  Hallett.  Monday, 
May  21  :  Technical  for  No.  3  Company,  Right  Half  Company  • 
at  Regency  Street  ;  Drill,  No.  3  Company,  Left  Half  Company  ; 
Signalling  Class.  Tuesday  :  Lecture,  6.30,  Company  Com- 
mander Castell,  Knots  and  Lashing  and  Trestle  Bridging  : 
Physical  Drill  and  Bayonet  Fighting,  7.30  to  6.30.  Wednesday  : 
Drill,  No.  1  Company,  Left.  Half  Company,  6.35.  Thursday  : 
Drill,  No.  2  Company,  Left  Half  Company  ;  Ambulance  (  hiss 
by  M.O.,  0.30  ;  Signalling  Class.  Friday  •  Technical  for  No.  2 
Company,  Left  Half  Company,  at  Regency  Street ;  Drill, 
No.  3  Company.  Right  Half  Company  ;  Heeruits'  Drill  at  6.30 
to  7.30.  Saturday  and  Sunday  :  See  Special  Orders.  Other 
orders  as  usual.  M 


Correspondence. 

TWO-WAY  SWITCHING. 
To  the  Editor  of  Electricity. 

Dear  Sir,— The  article  by  Mr.  Paul  Justus  on  p.  252 
in  your  issue  of  May  4  is,  if  we  may  say  so,  unsatisfactory 
for-more  than  one  reason. 

When  a  two-way  circuit  is  wired  in  correct  fashion 
as  in  Fig.  1  of  that  article,  there  is  no  possble  chance 
of  short-circuiting  at  the  switches.  But  if  both  poles 
be  introduced  into  both  switches,  as  in  Figs.  2  and  3, 
trouble  is  invited.  And  if  it  doesn't  occur  while  the  switch 
is  working,  it  will  when  someone  goes  with  a  screw-driver 
to  tighten  up  the  terminals. 

The  generally-used  tumbler  pattern  of  two-way  switch 
is  not  intended  to  take  both  poles,  as  it  would  be  liable 
to  short-circuit  them  in  passing  from  one  position  to  the 
other. 

The  object  of  changing  the  connections  in  the  article 
in  question  being  to  save  a  possibly  long  length  of  wire, 
the  proper  way  to  deal  with  the  situation  is  to  instal  two. 
coupled  single-way  switches  at  each  point,  reversing  one 
of  each  pair,  so  that  each  pair  acts  when  properly  con- 
nected as  a  two-way  switch  with  the  poles  on  separate 
bases. 

It  happens  that  this  very  arrangement  forms  one  of 
the  problems  in  our  new  Advanced-Grade  paper,  which 
you  are  about  to  publish,  so  that  we  cannot  give  the 
connections  here.  / 

We  notice  Mr.  Paul  Justus  talks  about  three-point 
swatches  instead  of  two-way.  The  absurdity  of  the  point 
nomenclature  in  this  connection  is  explained  on  page  13 
of  our  booklet,  "  Lektrik  Lighting  Connections."  You 
can't  indicate  what  a  switch  does  by  simply  mentioning, 
the  number  of  "  points  "  or  terminals. 

Yours  faithfully, 

May  7,  191 7.  A.  P.  Lundberg  &  Sons. 


Answers  to  Correspondents. 

A.  Cope. — We  cannot  fill  in  the  connections  of  the  various 
items  shown  on  your  sketch  because  you  do  not  give 
sufficient  detail.  The  subject  is  very  fully  dealt  with  in  a 
small  manual—"  Telephone  Erection  and  Maintenance," 
by  H.  G.  White,  price  is.  6d.  net.,  or  is.  od.  post  free. 
We  shall  be  pleased  to  mail  you  a  copy  on  receipt  of  your 
order.  The  book  deals  fully  with  all  kinds  of  domestic 
and  intercommunication  telephones,  and  includes  numerous 
clear  wiring  diagrams. 

"  Yusif  "  (Abu  Hamed).— (1)  The  question  is  not  clear. 
Assuming,  however,  that  the  received  current  fails  to  pass 
when  the  key  has  been  at  rest  for  some  time,  the  fault 
would  probably  be  due  to  the  accumulation  of  dust,  etc., 
at  the  back  contacts,  or  to  defective  adjustment  of  the 
retractile  spring.  The  front  and  back  contacts  of  the  key 
should  be  cleaned  with  a  burnisher,  and  the  spiral  spring 
be  regulated  so  that  on  allowing  the  key  to  rise  good 
contact  is  made  with  the  back  stop.  (2)  The  fault  is  due 
to  the  welding  together  of  the  tongue  and  marking  contact, 
which  would  result  from  the  local  current  being  too  strong. 
The  local  battery  should  be  such  as  to  produce  not  more 
than  100  milliamperes  through  the  20-ohm  sounder.  See 
that  the  shunt  connections  of  the  sounder  are  intact. 
(3)  Residual  magnetism  in  the  relay  cores  would  account 
for  this  trouble.  When  the  relay  is  adjusted  to  render 
it  capable  of  responding  to  the  weak  current  received  from 
one  of  the  offices,  apparently  a  strong  marking  bias  is 
given  to.  it,  so  that  when  the  stronger  current  from  another 
office  passes  through  its  coils,  its  effect  is  insufficient  to 
overcome  the  bias.    Hence  the  permanent  mark.    (4)  This, 
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fault  also  appears  to  be  due  to  residual  magnetism  in  the 
relay  cores.  The  remedy  is  to  exchange  the  relay.. 
>  F.  Cooper. — Provided  the  magnet  was  of  requisite 
quality,  it  would  be  quite  possible  to  construct  such  a 
generator  as  you  describe,  but,  whether  you  would  be  able 
to  obtain  the  output  specified  is  another  matter.  In  the 
absence  of  essential  data  regarding  the  magnetic  qualities 
•of  the  steel,  etc.,  it  is  impossible  for  us  to  give  you  any 
assured  data  as  to  size  of  armature,  winding,  and  so  on.  In 
these  small  machines  it  is  practically  impossible  to  work 
out  the  details  on  paper  beforehand,  because  so  many 
unknown  factors  enter  into  the  calculations.  The  only 
sure  way  is  to  make  a  suitable  armature  and  pole  shoes  ; 
wind  the  former  with  some  wire  which  will  ensure  a  fairly 
low  resistance  in  order  to  ensure  the  necessary  current  for 
your  lamp,  and  give  the  machine  a  trial  run.  The  result 
will  indicate  whether  or  no  you  are  on  the  right  lines  and 
enable  you  to  modify  the  next  winding  to  more  nearly 
meet  requirements.  With  so  small  a  machine  this  procedure 
does  not  entail  very  much  trouble  or  expense. 

F.  Silcock. — A  suitably  constructed  motor  of  the  size 
you  specify  should  be  quite  capable  of  starting  up  under 
load.  Shunt  winding  is  usually  best  for  these  small 
■machines.  As  regards  details  of  design  we  recommend  you 
to  study  "  Dynamos  and  Electric  Motors  :  How  to  Make 
and  Run  Them,"  by  P.  N.  Hasluck,  and  "  Practical  Dynamo 
and  Motor  Construction,"  by  A.  W.  Marshall  Both  books 
are  issued  at  is.  each  net.,  or  is.  ^d.  post  free  from  this 
office. 

R.  C.  Harris. — A  Wimshurst  Machine  generates  static 
electricity  ;  in  other  words,  there  is  no  continuous  current 
flow  as  in  the  case  of  a  dynamo.  The  electricity  generated 
is  in  the  nature  of  a  charge  existing  at  the  surface  of  the 
glass  discs  where  these  are  subjected  to  rotary  motion. 
We  recommend  a  little  book  on  the  subject,  written  by 
A.  W.  Marshall—"  The  Wimshurst  Machine  Simply 
Explained,"  price  6d.  net.,  or  yd.  post  free  from  this  office. 
With  reference  to  your  second  query,  the  simplest  method 
of  converting  an  ordinary  alarm  clock  to  an  electrical 
alarm  depends  largely  upon  the  type  of  clock  it  is  desired 
to  convert.  There  are  only  two  connections  in  any  case, 
which  form  part  of  an  ordinary  electric  bell  circuit.  The 
object  to  be  aimed  at  is  the  closing  of  a  circuit  by  some 
moving  part  of  the  clock's  mechanism  at  the  desired  time. 
For  example,  the  ordinary  alarm  hammer  can  be  made 
±0  lodge  in  contact  with  a  metal  projection,  insulated  from 
the  main  body  of  the  clock,  instead  of  striking  the  usual 
gong.  This  involves  a  minimum  of  derangement  of  the 
-clock's  mechanism  and  can  be  very  simply  carried  out. 


QUESTIONS  AND  ANSWERS. 

■*  Q,  A  compound  wound  motor  has  recently  been  fitted 

with  interpoles  to  reduce  sparking.  Since  the  interpoles 
were  fitted,  the  sparking  has  increased,  and  it  is  now  only 
possible  to  run  the  motor  with  a  certain  amount  of  resist- 
ance in  series  with  it.  Is  there  any  means  of  getting  over 
this  trouble  ? 

.   a.  The  fault  is  undoubtedly  due  to  the  interpoles.  If 

the  following  instructions  are  carried  out,  the  defects 
should  be  rectified  Remove  the  interpole  winding  and 
pole  pieces,  disconnect  the  series  winding,  and  run  the 
motor  in  either  direction  as  a  shunt  motor.  Carefully  note 
the  position  of  the  brushes,  that  is,  the  position  at  which 
there  is  the  least,  or  no  sparking.  Now  remove  the  arma- 
ture and  replace  the  interpoles  and  winding,  reconnect  the 
series  winding,  and  run  the  motor  up  under  load.  If 
sparking  takes  place,  measure  the  distance  between  the 
shunt  pole  and  the  interpole  tips.  These  measurements 
should  be  symmetrical,  that  is,  the  distance  between  the 
interpole  and  the  shunt  pole  tips  each  side  of  it  should  be 
the  same.  The  distance  between  each  interpole  tip  and 
the  armature  should  also  be  the  same  ;    this  distance 


however,  may  only  be  determined  by  experiment.  After 
ascertaining  that  the  distances  are  correct,  some  thin 
shims  should  be  cut  from  charcoal  iron  sheets.  These 
shims  should  be  placed  under  the  base  of  the  interpoles, 
thus  bringing  the  interpole  tip  nearer  to  the  armature. 
The  motor  should  again  be  run  up  under  load  and  the 
amount  of  sparking  noted.  If  the  sparking  is  less  than 
before,  then  more  shims  should  be  placed  under  the  base 
of  the  interpoles.  If  the  sparking  is  more  than  before, 
then  it  is  quite  obvious  that  the  interpoles  are  too  near  to 
the  armature.  In  this  case,  the  interpoles  should  be 
removed,  and  a  certain  amount  shaped  off  the  base  of  the 
interpoles,  thus  increasing  the  distance  between  the  tips 
and  the  armature. 

Q. — A  4  h.p.  compound  wound  motor  is  used  by  a 
method  of  push  button  control  to  work  a  lift.  The  load 
on  the  motor  never  exceeds  75  per  cent,  of  full  load,  yet 
on  two  occasions,  the  armature  shaft  has  broken.  In 
addition  to  this,  although  the  armature  has  been  re-wound 
several  times,  the  armature  coils  are  continually  being 
broken  at  the  point  where  they  are  connected  to  the  com- 
mutator segments.  What  is  the  cause  of  this,  and  how  can 
it  be  rectified  ? 

A. — This  trouble  is  due  to  shock  and  vibration,  and, 
providing  that  the  series  turns  are  assisting  the  shunt  in 
each  direction  of  rotation,  there  is  only^one  cause  for  this 
and  this  is,  faulty  control.  The  fault  may  be  due  to  th, 
brake  being  applied  too  quickly,  or,  if  the  braking  is  carried 
out  by  regenerative  control,  by  too  little  resistance  being 
inserted.  On  the  other  hand,  the  fault  may  be  in  the  push 
button -control  system.  That  is,  it  is  possible  to  reverse 
the  current  in  the  armature  before  the  motor  has  stopped. 
Broken  armature  shafts  and  connections  are  not  an  in- 
frequent occurrence,  especially  on  the  old  type  of  electric 
traveller.  These  travellers  are  not  fitted  with  magnetic 
brakes,  and  it  is  a  frequent  though  dangerous  practice  to 
stop  the  crane  dead  by  reversing  the  current  through  the 
armature.  The  result  is  that  the  whole  armature  receives 
a  shock,  and  the  vibration,  though  small,  gradually  severs 
the  connections.  If  the  control  of  the  lift  is  thoroughly 
overhauled  and  all  the  defects  rectified,  there  will  be  no 
further  trouble. 


Trade  Notes, 


Some  time  back  we  referred  in  our  trade  columns  to  the 
"  Electrograph  "  Automatic  Talking  Lamp  System  for  adver- 
tising purposes.  We  are  advised  that  this  system  is  now  being 
exploited  by  Bagge's  Electrograph  System,  14E,  Jackson  Boule- 
vard, Chicago,  U.S.A.,  who  also  furnish  an  entirely  new  type  of 
apparatus  named  the  "  Travel-Flash,"  as  distinct  from  the 
"  Fixed  Flash  "  type  to  which  we  previously  referred.  In  the 
former,  the  reading  matter  travels  continuously  across  the 
lamp  bank. 

A  folder  from  the  Seeando  Lamp  Co.,  Ltd.,  7,  Blackfriars 

Street,  Salford,  Manchester,  gives  present-day  prices  of  their 
drawn-wire  metal  filament  lamps.  Owing  to  continued  ad- 
vances in  the  cost  of  raw  materials,  together  with  increases  in 
wages,  it  has  been  found  necessary  to  raise  the  prices  of  certain 
of  these  lamps,  and  the  increased  figures  have  been  incorporated 
in  the  folder. 

From  the  Consolidated  Pneumatic  Tool  Co.,  Ltd.,  of  9,  Bridge 

Street,  London,  S.W.  1,  we  have  received  a  copy  of- their  new 
catalogue,  8E,  which  deals  with  the  various  types  and  sizes  of 
electric  tools  for  which  they  have  built  up  such  a  reputation. 
It  is  capitally  illustrated,  and  is  sure" to  be  highly  appreciated 
by  all  who  make  use  of  these  instruments,  the  demand  for  which 
is  an  ever-increasing  one.    It  will  be  sent  on  business  application. 

Messrs.  Braithwaite  and  Kirk,  Engineers,  of  117,  Victoria 
Street,  London,  S.W.,  state  that,  as  Mr.  A.  E.  G.  Braithwaite 
wished  to  retire  from  business  for  health  reasons,  the  partner- 
ship with  him  has  been  dissolved,  and  Messrs.  J.  H.  Humphreys 
and  A.  Anderson  have  taken  over  the  business  and  are  continuing 
it  under  the  title  of  "  Braithwaite  and  Co." 
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MAKE 


SURE 


ITS  AN  OSRAM 


^^SRAM  Traction  Type  Lamps  are 
specially  tested  for  series  running, 
and  the  filaments  so  wound  as  to 
withstand  the  vibration  met  with  under 
traction  conditions.  See  that  every  lamp 
bears  the  words  "  OSRAM,  G.E.C.,  made 
in  England." 


Osram 

=5 


GEC  

DRAWN  WIRE 


amps 
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PREPAID  ADVERTISEMENTS. 

Sttnatlen.  Vacant  and  Wanted.  18  ward*  far 

•d.,  and  Id.  far  every  extra  S  werda. 
Apparatus     Wanted    and    far     Sale.  Beeka, 

MUeellaneeni.  Ac.  1  2  wards  far  6d.  and  2d. 

far  STtrr  extra  6  words. 

IF  CASH  IS  NOT  SENT  WITH  ORDER, 
DOUBLE  RATES  WILL  BE  CHARGED 
Official  Advertisements.  Tenders.  Educational, 

ate,  6d.  a  line. 
Advertisements  for  this  page  must  reach  the  Office  by 
TWO    O'CLOCK     WEDNESDAY  AFTERNOON 
at  the  latest. 

RtmltUneei  for  small  amounts  may  be  made  Id 
halfpenny  stamps. 

PATENTS. 

ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
lor  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd.,  165.  Qneen  Victoria  Street,  London. 
10  years'  references. 

ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 

BATTERIES.— High  Grade  3  volt  American 
Batteries  for  Sale,  21  in.  diameter  by  6  in.  long, 
7-10  amps.  Sample  sent  on  receipt  of  3s.  Special 
quotation  for  quantities.,  also  quantity  of  nickel-plated 
and  fibre  torches,  also  Motor  Bulbs.  Particulars  on 
demand.— ASCOG,  LTD.,  57,  Hope  Street,  Glasgow. 


EDUCATIONAL. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester,  and  36,  Maiden  Lane,  Strand, 
London.  Technical  Diploma  Correspondence  Courses  in 
ElemeDtary  Mathematics,  Electrical  Engineering 
(theoretical  and  Dractical),  Electric  Light  and  Power 
Installations,  Wireless,  Aeronautical  and  Motor  Engi- 
neering, Electricity  in  Mines,  Refrigeration.  Courses 
for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


GRAMOPHONE,  35-GUINEA  MODEL.— 
Beautiful  Drawing-room  Cabinet,  inlaid  Sheraton, 
h  ht  4  feet,  record  cupboard  enclosed.  Quantity 
celebrated  records.  Approval  willingly.  Accept  7 
guineas. — 3,  Aubert  Park,  Highbury  Park,  London,  N 


OLD  ELECTRIC  LAMP  TOPS- wanted 
in  any  quantities ;  metal  filament  tops  30s.  per 
1,000  ;  carbon  tops,  15s.  per  1,000  ;  scrap  copper,  90s. 
per  cwt.  ;  brass,  60s.  per  cwt.  ;  odd  cable,  45s.  per 
cwt. ;  mercury,  3s.  per  lb.  Carriage  forward.  Scrap 
platinum,  old  artificial  teeth,  and  old  jewellery  in  any 
condition  purchased  at  highest  prices  by  Lee,  56, 
Green  Street,  Bethnal  Green,  London.  

ACCUMULATORS,  Seoond-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide,  Old  Copper  Cable.  Scrap  Metals,  and  every 
description  of  Metallic-  Dross  purchased  for  cash,  Town 
or  Country. — Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.E.   Telephone  No.  Dalston  55S. 

REWARD  of  £1  oflered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  *  Co,,  Ltd.. 
939,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  illustrations,  and  general  Information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  6d.  (export  8d.  extra, 
to  include  a  four-fold,  brass-Jointed  advertisement  rale 
(boxwood). 


BOOKS,  ETC. 


QUESTIONS  and  ANSWERS  about  Elec- 
trical Apparatus,  by  Craig  and  Woodward.  A  very 
handy  work,  containing  more  than  200  live  practical 
questions  and  answers.  Absolutely  the  best  set  even 
published  for  central  station  operators  and  men  in  the 
repair  and  trouble  departments.  Limp  cl.  8vo,  illus- 
trated 6s.  6d.,net,  postfree  from  S.  Rentell  and  Co.,  Ltd. 
36,  Maiden  Lane,  Strand,  London. 


PLATINUM 


UTENSILS.  SCRAP 
LAMP  TOPS.  &c. 
Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E  C. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "  Lion "  Pare  Platinum  Rivet 
Tremblers. 


THE  PRACTICE  of  ELECTRICAL  WIR- 
ING. By  D.  S.  Munro,  A.M.I.E.E.  The  latest  and 
most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round 
corners  cut  flush  to  fit  pocket,  248  pages,  97  illustrations 
Price  s.  net.  post  free,  from  Electricity  Office. 


THE  ELEMENTARY  PRINCIPLES  OI 
WIRELESS  TELEGRAPHY.  By  R.  D.  Bangay 
A  practical  and  up-to-date  work  at  a  moderate  price. 
Limp  cloth  8vo,  212  pp.,  132  illustrations,  price  Is  9d. 
net,  post  free,  from  S.  Rentell  &  Co.,  Ltd..  36,  Maiden 
Lane,  Strand.  London. 


THE  HUGHES  AND  BAUDOT  TELE 
GRAPHS.  By  Arthur  Crotch.  A  clearly  written 
and  well-illustrated  work,  giving  a  full  and  detailed 
description  of  these  type-printing  telegraph  tyatgma. 
Should  prove  valuable  to  all  telegraphists  and  student*, 
as  a  knowledge  of  both  the  systems  is  now  demanded 
by  the  examiners.  Cloth  8vo,  88  pp..  and  41  illustra- 
tion!.   Is.  6d.«fiet,  post  free  from  Elhoteioity  Office, 


MEMORANDA  OF  WORKSHOP  PRAC- 
TICE FOR  THE  USE  OF  OPERATIVE  EN- 
GINEERS. By  W.  Glennie,  Asst.  Gen.  Sec.  of  the 
A.S.E.  An  eminently  practical  book  for  working 
engineers  and  electricians.  Will  be  read  by  thousands. 
CL  8vo.  93  pp.  illustrated.  Is.  2d.  net  post  free  from 
S.  Rentell  and  Co.,  36,  Maiden  Lane,  Strand,  London 


HAVE    YOU  A 
COPY? 


This  useful  little  book  shonld  be 
in  the  vest  pocket  of  every  eleo- 
trician  in  the  U.K.  and  Colonies, 
who  wants  to  get  on.  It  defines 
clearly  the  real  meanings  of  over 
4,800  electrical  words,  terms,  and 
phrases,  with  alphabetical  thumb 
index,  Cloth.  Is.  net,  or  la.  Id. 
postfree.  Leather,  Is.  8d.net, 
or  Is.  lOd.  post  free,  from 

"  ELECTRICITY  "  OFFICE. 


READY.   PRICE  8s.  6d. 


ADVANCED  TEXT-BOOK  OF 
MAGNETISM    &  ELECTRICITY, 

By  ROBERT  W.  HUTCHINSON,  M.Sc,  A.M.I.E.E.  _ 
Joint  Author  of  "  Technical  Electricity;'  Principal  of  the  Municipal 
School  Junior  {Day)  Technical  and  Commercial  Schools, 
and  Preparatory  (Evening)  Technical  Schools,  Smethwich. 

This  book  provides  a  very  thorough  treatment  of  Magnetism 
and  Electricity  up  to  the  standard  of  University  Final  Degree 
Examinations.  Special  emphasis  is  laid  upon  the  experimental 
illustrations  and  the  principles  and  methods  of  calculation, 
and  great  pains  have  been  taken  to  deal  adequately  with  the 
many  difficulties  which  occur  in  connection  with  the  theoretical 
explanations  of  the  various  phenomena. 

The  book  contains  a  full  account  of  recent  researches  and 
their  bearing  on  electrical  theory. 

WmversitT  tutorial  press  Xtfc. 

High  St.,  New  Oxford  St.,  London,  W.C.  2, 

CONNOLLY  BROS.,  LTD,, 

MANCHESTER. 

Insulated  Wires  and  Cables  of 
All  Descriptions. 


ELECTRIC  BELLS.  ALARMS, 
AND    SIGNALLING  SYSTEMS. 

By  H.  G.  WHITE. 

t        Author  of  "  Telephone  Erection  and  Maintenance." 

ffV"S=,>  HPHIS  is  a  new  and  well-illustrated  work  dealing  with  the 
wiring  and  connections  of  all  kinds  of  bell  and  indicator 
installations,  as  well  as  with  the  mine  shaft  signalling 
systems  which  comply  with  the  new  Home  Office  Rules.  It 
should  be  read  by  all  contractors  and  wiremen,  as  well  as  by 
every  colliery  electrician  in  the  U.K. 

Crown  8vo,  with  round  corners,  1/6  net,  or  1/8  post  free, 

 FROM  

S.  RENTEU,  &  CO.,  LTD.,  »••  ^^Eko*. 


PORCELAIN 

INSULATORS 

of  Every  Description. 

JAMES  MACINTYRE  &  Co.,  Ltd., 


BURSLEM. 


will  stop  sparking,  burning  of  the  brushes,  flashing  and  cutting  of  the 
commutator,  grinding  away  of  the  brushes,  squeaking  and  chattering; 
it  will  build  up  the  burnt  faces  of  the  brushes  ;  it  will  lubricate  the 
brushes,  polish  the  commutator;  it  will  keep  the  mica  level  with  the 
commutator  segments;  it  will  double  the  life  of  the  brushes,  and 
give  perfect  commutation  when  used  regularly.  List  and  Trade 
Sample  from  S.  W.  MARTYN  &  CO..  LTD..  Patentees  and 
Manufacturers,  11,  Pratt  Street,  London,  N.W.  1. 


Kindly  Mention  "  Electricity  "  when  corresponding  with  Advertisers. 
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Various  Items. 


Wanted. — Will  the  Finchley  General  Engineerng  Co. 
please  send  a  copy  of  the  advertisement  ?  It  has  been 
mislaid^at  our  printers,  and  their  reminder  card  has  no 
address. 

Bridgend. — They  have  an  electrical  fire  syren  here,  and 
some  of  the  inhabitants  complain  of  the  noise  it  makes. 
But  it  is  very  rarely  that  it  has  to  be  sounded  at  night, 
and  surely  the  complainants  can  put  up  with  this  very 
rare  disturbance. 

Roll  of  Honour. — Private  Frederick  Charles  Stanford, 
who  was  formerly  employed  for  many  years  in  the 
Permanent  Way  Department  of  the  Leeds  City  Tramways, 
has  been  killed  in  action.  He  was  26  years  of  age,  and 
leaves  a  widow  and  two  young  children. 

Hull.— The  Corporation  Tramways  Committee  recom- 
mend an  additional  bonus  of  2s.  6d.  per  week  to  the  em- 
ployees in  their  department,  making  the  full  bonus  6s.  6d. 
per  week,  and  that  a  2s.  bonus  be  paid  to  women  and  is. 
to  youths  under  21  years  of  age.  The  application  of  the 
male  employees  was  for  an  additional  3s.  per  week. 

Read  This. — A  special  course  of  seven  lectures  with 
practical  work  is  being  given  on  Tuesday  evenings  at  the 
Municipal  Technical  Institute,  Romford  Road,  West  H am. 
Each  lecture  is  of  some  different  industrial  application  of 
Electricity.  For  instance,  the  lecture  on  May  22  is  on 
"  Electric  Welding,"  and  as  the  fee  for  the  whole  course 
is  only,  2s.  6d.  we  hope  all  our  local  readers  will  make  a 
point  of  attending,  and  as  many  as  possible  from  other 
districts.  Time  7  to  9  V-m-  Further  details  will  be  sent 
per  return  on  "application  to  Mr.  Hilleary,  Town  Clerk, 
Town  Hiall,  West  Ham.    Now  then,  hurry  along  ! 

South  Wales  E.P.D.  Co.,  Ltd.— The  annual  report 
states  that  the  business  shows  an  increase.  The 
units  sold  amounted  *to  30,058,461,  as  'compared  with 
28,967  656  in  1915..  After  payment  of  all  working  expenses 
and  interest  on  Prior  Lien  Debenture  stock  and  making 
provision  for  depreciation  of  new  plant,  there  was  a  surplus 
of  /8  554  14s.  7d.  This  surplus,  together  with  balance 
/3  999  in  hand,  enabled  payment  of  the  full  year's  interest 
T/io  000)  on  the  old  Debenture  stock,  and  leaving  a  balance 
of  /2  553  14s  7d.  to  be  carried  forward.  The  directors 
retiring  by  rotation  are  Messrs.  Dalziel,  Griffiths  and  Madgen, 
who  offer  themselves  for  re-election. 

Lee4s  __The  award  of  the  Government  arbitrator  in 
connection  with  the  recent  application  by  the  Tramway 
Workers'  Union  for  an  increase  in  wages  is  announced 
as  follows  -.—For  men  over  21  years  of  age  the  war  bonus 
is  to  be  7s.  per  week  all  round,  this  increase  being  sub- 
stituted for  all  previous  war  bonus  allowances.  For 
women  after  three  months'  continuous  employment,  a 
3s  6d  war  bonus  will  be  paid,  after  nine  months'  service 
this  will  be  raised  to  5s.  gd.,  and  after  12  months'  service 
the  full  bonus  of  7s.  will  be  paid,  this  award  also  being 
in  substitution  of  all  previous  awards.  These  bonuses 
have  been  made  to  take  effect  as  from  April  1  last. 

An  Invitation.— At  the  meeting  of  the  Aeronautical  Inst, 
of  Great  Britain  which  is  to  be  held  at  8  p.m.  in  the  Central 
Hall,  Westminster,  on  Thursday,  the  24th  inst.,  Mr.  Edgar 
A  Allcut,  A.M.I.C.E.,  will  read  a  paper  on  "  The  Testing 
of  Materials  for  Aeronautical  Construction."  We  have 
no  doubt  that  the  authority  with  which  the  author  can 
deal  with  this  subject  should  prove  of  extreme  value  to 
all  concerned  with  either  the  handling  or  testing  of  delicate 
construction  material,  and  that  it  should,  therefore,  interest 
quite. a  number  of  our  readers.  The  Institute,  therefore, 
ask  us  to  state  that  they  will  be  very  pleased  to  extend 
the  invitation  to  them  to  be  present,  and  hope  that  as 
many  as  possible  will  avail  themselves  of  the  opportunity. 
The  Central  Hall  is  facing  Westminster  Hospital. 


Blackpool. — Stoker  David  Mylchreest,  who  prior  to  fchi 
war  was  employed  as  a  driver  on  the  Blackpool-Fleetwood 
Tramroad,  is  reported  killed  in  action.    He  was  only 
married  last  year. 

Russian  Exhibition. — In  connection  with  the  Russian 
Exhibition  now  open  at  the  Grafton  Galleries,  there  has 
been  established  a  Russian  Commercial  Bureau  and  a 
Russian  Press  Section,  where  information  can  be  obtained 
on  all  matters  affecting  Russian  Commerce  and  Industry. 
There  is  on  exhibition  a  collection  of  Russian  Trade  Cata- 
logues, and  the  Russian  Consul-General  is  daily  in  attend- 
ance, assisted  by  a  staff  of  competent  Russian  commercial 
authorities. 

Arc  Lamps. — Just  recently  we  have  had  several  inquiries 
about  books  dealing  with  these  lamps  and  wish  to  assure 
our  readers  that  they  are  wise  in  gaining  as  much  know- 
ledge as  possible  about  them.  Many  thousands  are  in  use 
all  over  the  kingdom,  and  are  likely  to  remain  so,  quite 
apart  from  the  use  of  the  arc  in  searchlights  and  the  kme- 
matograph.  The  best  book  is  undoubtedly  "  The  Appli- 
cation of  Arc  Lamps  to  Practical  Purposes,"  by  Eck, 
price  2s.  9d.  post  free  from  Electricity  Offices. 

A  Long  Run.  The  25,000  kw.  Parson's  turbo-alternator 

in  the  Commonwealth  Edison  Co.'s  Fisk  Street  Station, 
recently  ran  77  days  continuously.  The  average  load 
during  this  period  of  1,848  hours  was  about  14,000  kws., 
corresponding  to  an  average  load  factor  of  just  on  60  per 
cent,  for  the  whole  period  concerned.  The  energy  delivered 
exceeded  27  J  million  units.  If  running  could  be  main- 
tained continuously  for  a  complete  year  on  the  above 
basis— which  is  not  entirely  beyond  the  bounds  of  possi- 
bility—the annual  output  would  be  130  million  units. 
If  sold  at  an  average  price  of  id.  per  unit,  this  output 
would  yield  a  revenue  of  £54°>000  Per  annum  1 

Economising  in  Electric  Supply.— The  proposed  linking 
up  of  the  Swansea,  Neath  and  Llanelly  electrical  systems 
under  the  new  Government  proposals  for  economy  has 
again  been  brought  forward  by  the  Swansea  Borough 
electrical  engineer.  He  states  that  a  conference  has  been 
held  and  it  was  felt  that  the  proposals  offered  not  only 
considerable  possibilities  locally  in  respect  of  interchange 
of  trade,  but  of  further  development  of  the  respective 
supply  areas,  particularly  Swansea  and  Neath,  through 
which  the  linking  up  main  would  pass,  and  it  was  hoped 
that  definite  proposals  would  be  made  within  a  few  months. 

Blackpool— At  the  Tribunal,  on  May  4th,  Mr.  Birket 
applied  for  two  switchboard  attendants,  one  single,  aged  31, 
and  the  other  married,  aged  28.  He  also  asked  for  eight 
others  The  Mayor  referred  to  the  ages  of  the  men  which 
were  not  high  when  they  were  taking  men  of  36.  Mr. 
Furness  (Electrical  Engineer)  would  have  to  make  out  a 
very  strong  case  indeed  for  men  between  the  ages  of  31  and 
36  Mr  Furnes  ;  said  he  was  not  representing  the  men,  but 
the  service  The  works  had  to  run  24  hours  a  day  and  365 
days  a  year.  Tney  had  to  work  three  shifts  of  eight  hours 
a  day  for  men  &  uld  not  stand  more  in  such  an  atmosphere. 
The  certi  "'cates  of  the  ten  men  were  cancelled,  substitutes 
to  be  found. 

Spring  Cleaning  Dynamo  and  Motor  Windings.— It  is 

now  recognised  that  it  is  good  policy  to  take  down  the 
armature  and  field  coils  of  machines  at  least  once  a  year 
for  a  thorough  cleaning  and  subsequent  coating  with  a 
high-quality  insulating  varnish.  The  desirability  of 
periodic  cleaning  is  obvious  and,  so  long  as  specially  pre- 
pared varnish  be  used,  re-varnishing  the  windings  is  a  most 
economical  and  effective  means  of  reinforcing  the  insulation 
and  arresting  deterioration.  This  matter  and  many  other 
points  of  direct  importance  to  those  in  charge  of  electrical 
plant  are  discussed  fully  in  "  Practical  Dynamo  and  Motor 
Management,"  price  6d.  net,  post  free  7d.,  from  Electricity 
Offices,  36,  Maiden  Lane,  Strand,  W.C.  2. 
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Burnley. — The  Electricity  Committee  have  decided  to 
send  no  representatives  this  year  to  the  annual  meeting 
of  the  I.M.E.A.  in  London  on  June  21  and  22. 

Blackburn. — The  Tramways  Committee  have  decided 
not  to  accede  to  an  application  by  the  Amalgamated  Associa- 
tion of  Tramway  Workers  for  an  advance  of  10s.  per  week 
for  the- whole  of  the  members,  male  and  female,  employed 
in  the  Tramways  Department.  Councillor  C.  Higham, 
Vice-Chairman  of  the  Electricity  Committee,  and  Mr.  P.  P. 
Wheelwright,  the  Electrical  Engineer,  are  deputed  to 
attend  the  annual  meeting  of  the  I.M.E.A. 

Bolton. — At  the  Electricity  Committee,  on  May  3,  a 
letter  was  read  from  the  Minister  of  Munitions  enclosing  a 
certificate  declaring  that  the  supply  of  electricity  by  Bolton 
Corporation  Electricity  undertaking  is  of  importance  for 
the  purpose  of  carrying  on  munition  work.  An  application 
was  received  from  the  Electrical  Trades  Union  for  an  advance 
of  3d.  per  hour  on  the  present  rate  of  wages  and  6d.  per 
day  extra  allowance  for  members  of  such  union  in  the 
employ  of  the  Corporation.  This  was  referred  to  the 
General  Purposes  Sub-Committee.  The  Electrical  Engi- 
neer was  authorised  to  attend  the  annual  business  meetings 
of  the  I.M.E.A.  in  London  in  June. 

Brittleness  Due  to  Electro-plating.— It  is  a  matter  of 
experience  that  electro-plating  with  copper  or  nickel  causes 
a  steel  spring  to  become  more  or  less  brittle.  The  effect 
is  of  distinct  practical  importance,  but  no  explanation  seems 
yet  to  be  forthcoming.  According  to  experiments  con- 
ducted recently  by  Thompson  and  Richardson,  the  brittle- 
ness in  a  steel  spring  coppered  in  a  hot  cyanide  solution, 
is  not  due  simply  to  immersion  in  the  solution.  Neither 
is  it  produced  if  the  wire  be  used  as  anode.  Neither  the 
carbon  content  nor  the  crystalline  structure  of  the  steel 
appear  to  be  altered  and  the  brittleness  is  produced  whether 
the  spring  wire  be  coiled  or  straight,  but  is  not  produced 
in  annealed  wire  or  by  liberation  of  hydrogen  on  the  steel. 
Brass  and  phosphor  bronze  springs  are  not  affected  in 
this  manner. 

Arc  Welding. — The  three  golden  rules  to  be  observed 
when  welding  by  aid  of  the  electric  arc  are  to  use  a  short 
arc  and  a  low  current,  and  to  work  always  on  clean  metal. 
Naturally  judgment  and  skill  are  required  in  the  application 
of  the  process,  but  there  is  no  need  for  elaborate  apparatus. 
Special  welding  equipment  is  used  for  one  or  both  of  the 
two  reasons  : — (1)  To  yield  economically  a  heavy  current 
at  reduced  voltage  ;  (2)  to  afford  mechanical  assistance  in 
the  rapid  and  accurate  handling  of  repetition  work.  So 
far  as  welding  itself  is  concerned,  first-class  results  can  be 
obtained  by  the  simplest  hand-controlled  electrode,  supplied 
from  public  mains,  through  simple  ballast  resistance.  A 
Committee  Report  to  the  Association  of  Railway  Elec- 
trical Engineers  specifies  ^-inch  mild  steel  wire  electrode, 
used  at  60  to  go  amps,  and  14  to  16  volts  as  being  suitable 
for  welding  2-inch  flues  ;  whilst  3-1 6th  mild  steel  electrodes 
worked  at  150  to  180  amps,  and  18  to  25  volts  may  be 
used  on  heavy  filling  work.  Carbon  electrodes  f  to  1  inch 
in  diameter  may  be  used  for  cutting  or  welding  purposes, 
the  usual  range  of  current  being  from  250  to  500  amps, 
at  35  to  50  volts.  


ORGANISATION  OF  BRITISH  ENGINEERING. 


A  further  stage  in  the  formation  of  plans  for  the  further- 
ance of  British  engineering  interests  after  the  war  is  marked 
•by  the  decision  of  the  British  Engineers'  Association  to 
affiliate  to  the  British  Empire  Producers'  Organisation, 
which  now  represents  an  aggregate  of  over  ^500,000,000 
of  invested  capital.  The  British  Empire  Producers'  Organ- 
isation has  exceedingly  powerful  connections  amongst  asso- 
ciated industries  of  the  Dominions  and  Colonies  concerned 
with  both  agricultural  and  manufacturing  production,  and 


it  is,  of  course,  largely  to  such  markets,  many  of  which  are- 
largely  undeveloped,  that  British  makers  of  machinery  and 
rolling-stock  must  look,  in  the  future  for  the  prosperous 
maintenance  of  their  business.  The  stoppage  of  munition 
work  at  the  end  of  the  war  will  release  an  immense  capacity 
of  engineering  production  which  may  find  employment 
temporarily  in  restoration  work  following  the  ravages  in 
the  battle-field  areas,  but  which  for  more  permanent  business 
success  must  depend  largely  on  the  vigorous  development  of 
Empire  territory,  involving  much  railway  and  harbour  con- 
struction and  the  application  of  enormous  quantities  of 
machinery  of  all  kinds.  The  reciprocal  advantages  of  an 
alliance  between  the  great  overseas  producers  and  the 
British  engineering  manufacturers  are  therefore  obvious. 


THE  COMING  OF  COAL  ECONOMY. 


Warnings  have  reached  the  Government  from  more  than 
one  of  the  influential  committees  appointed  to  report  on 
trade  reorganisation,  as  well  as  from  war  productive  de- 
partments, that  is  essential  to  general  industrial  efhciency 
that  there  should  be  an  overhauling  of  our  methods  of  public 
distribution  of  electricity.  The  question  concerns,  on  the 
one  hand,  the  conservation  of  our  stocks  of  coal  and  the 
avoidance  of  waste  in  its  consumption,  and,  on  the  other 
hand,  the  supply  of  power  by  wire  at  the  cheapest  possible 
rates  to  all  classes  of  manufacturers,  and  as  soon  as  possible 
also  to  the  agricultural  industry.  It  is  regarded  by  the 
British  Empire  Producers'  Organisation  as  one  of  the  most 
vital  changes  that  must  be  made  for  the  sound  economic 
development  of  the  country  that  there  should  be  no  ve&ted 
interest  obstructions  left  between  the  coal  mine  and  the 
consumer's  switch-board.  At  the  present  time  the  great 
majority  of  our  manufacturers  are  paying  at  least  twice  as 
much  for  their  power  as  they  would  be  if  the  whole  system 
were  reorganised  on  a  scientific  basis,  and  at  the  same  time 
the  rich  chemical  contents  of „ many  millions  of  tons  of  coal 
are  being  lost.  It  is,  of  course,  not  possible  to  arrive  at 
perfection  by  one  step,  but  it  is  advantageous  to  have  a  clear 
conception  of  what  technical  development  can  do  for  the 
country  as  soon  as  the  politician  and  the  financier  are  pre- 
pared to  come  into  line.  The  engineer  has  been  kept  waiting 
for  them  far  too  long. 

The  coal  deposits  of  Britain,  properly  exploited,  will  play 
a  very  important  part  in  economic  reconstruction.  The  right 
way  of  using  them  for  our  own  industrial  and  domestic 
purposes  is  to  restrict  the  consumption  of  coal  on  the  old 
system  as  much  as  possible  and  to  encourage  the  concen- 
tration of  heat,  light  and  power  supply  at  large  generating 
stations  which  will  not  only  burn  the  coal  to  generate 
electricity,  but  will  at  the  same  time  extract  from  it  by  dis- 
tillation all  the  valuable  by-products  now  so  much  better 
appreciated  since  the  special  demand  has  arisen  during  the 
war  in  regard  to  explosive  and  fertilising  materals.  
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A  NEW  METHOD  OF  LOADING  GENERATORS  ON 

TEST. 

-  The  following  method  of  providing  an  easily  regulated 
test  load  for  generators  driven  by  water  turbines  is  not  known 
so  generally  as  it  deserves  to  be,  although  it  was  first  de- 
scribed some  years  ago  before  the  Canadian  Society  of  Civil 
Engineers.  For  the  particulars  given  below  we  are  indebted 
to  the  General  Electric  Review.  The  commonest  method  of 
producing  an  artificial  load  is  to  insert  electrodes  in  the  fore- 
bay  or  railrace,  or  in  a  special  pond  or  tank,  containing  salt 
solution  or  plain  water  at  rest  or  in  circulation,  according 
to  circumstances.  The  equipment  needed  for  this  method 
may  be  expensive  and  is  more  or  less  troublesome  in  ser- 
vice, but,  worst  of  all,  it  provides  only  a  load  of  unity  power 
factor,  whereas  the  average  modern  alternator  is  designed 
and  should  be  tested  on  a  power  factor  of  0.8.  The  method 
now  to  be  described  provides  a  load  at  any  power  factor 
and  voltage  desired,  the  generator  under  test  being  con- 
nected to  a  second  one  in  which  one  phase  is  reversed  so 
that  the  "  load  generator  "  runs  in  the  opposite  direction 
as  a  synchronous"  motor.  This  being  accomplished,  water  is 
admitted  to  the  wheel  of  the  motoring  machine  and  pro- 
vides a  regulatable  water-brake.  By  varying  the  generator 
and  '"motor"  fields  any  desired  power  factor  and  voltage 
may  bo  produci  d. 

Referring  to  the  diagram  of  connections,  any  two  phases 
.(say  A  and  B)  are  interchanged  in  tine  mains  leading  to 
the  motoring  generator.  The  machines  are  then  coupled 
electrically,  both  are  excited,  and  water  is  admitted  to  the 
generator  wheel  only.  The  machine  G  then  runs  as  a 
generator,  and  M  (in  reverse  direction)  as  a  motor.  By 
opening  the  turbine  valve  .and  the  generator  field  rheostat, 
the  speed  and  voltage  of  G  are  raised  to  normal,  and  M 
is  then  running  at  full  speed,  but  backwards.  By  admitting 
water  slowly  to  the  wheel  on  the  motor  shaft  any  desired 
load,  up  to  its  wheel  capacity,  can  be  placed  on  the  gene- 
orator.  Varving  the  field  excitation  on  generator  and  motor 
yields  the-  desired  power  factor,  and  the  generator  instru- 
ment- indicate  the  load  at  which  the  test  is  being  made. 

Where  direct  coupled  exciters  are  used  and  one  is  not- 
able to  excite  both  G  and  M,  it.  is  necessary  to  reverse  the 
motor  rxeiter  to  suit  the  reversed  direction  of  rotation. 
Quite  a  small  wheel  opening  generally  provides  sufficient 
load  for  the  generator,  and  there  is  rarely  any  risk  of 
stressing  the  wheel  dangerouslv  by  driving  it  against  the 
water  flow.  It  is  best  to  discuss  the  point,  however,  with 
the  manufacturer  of  the  wheel;  if  there  be  any  danger  it 
is  only  in  wheels  built  for  low  working  head.    The  governor 


should  be  disconnected  from  the  reversed  set  and  an  operator 
should  be  stationed  at  the  water  valve  so  that  lie  may  shui 
down  if  the  motor  circuit  be  interrupted  by  anv  means 
(otherwise  the  set  would  stop,  start  in  its  normal  direction, 
and  perhaps  reach  a  dangerous  speed). 

Precautions  to  be  observed  are  to.  see  that  the  draught 
tube  of  the  motor  set  is  full  before  starting,  otherwise  stead} 
load  cannot  be  maintained  and  the  circuit-breakers  may 
trip  or  the  machines  fall  out  of  synchronism.  Generally, 
there  is  no  trouble  in  starting  the  two  sets  together  as 
described  above,  but  if  static  friction  (or  "  sticktion  ")  is 
pronounced  in  the  bearings  it  may  be  necessary  to  start 
M  as  an  induction  motor  (bv  leaving  its  field  circuit  open 
until  the  rotor  is  well  started).    Another  method  is  to  start 
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both  machines  by  their  wheels,  but  without  electrical  con- 
nection between  them ;  then  close  the  gates  and  apply 
field  to  whichever  machine  is  needed,  so  as  to  bring  both 
to  rest  simultaneously.  Just  before  they  stop,  switch  the 
two  machines  together,  apply  field  to  both,  and  open  the 
generator  wheel  only.  Starting  is  then  effected  in  the  de- 
sired manner  before  sticktion  has  time  to  come  into  play. 
Vertical  machines  with  plate  thrust  'bearings  may  give 
trouble  in  starting,  and  there  are  certain  ,  thrust  bearings 
which  are  designed  for  operation  in  one  direction  only. 

The  above  notes  on  possible  difficulties  may  sound  for- 
bidding, but  the  difficulties  encountered  in  individual  cases 
are  generally  very  slight,  and  certainly  less  in  the  aggre- 
gate than  those  accompanying  the  uise  of  other  types  of  arti- 
ficial load. 


MODERN  STORAGE  BATTERY  APPLICATIONS. 


A  few  years  ago  the  impression  prevailed  in  many 
quarters  that  storage  batteries  were  a  necessary  evil  to  be 
tolerated  where  no  other  means  existed  for  obtaining 
electricity,  but  to  be  regarded  always  as  a  sort  of  primitive, 
unsatisfactory  apparatus  from  which  deliverance  was  to 
be  sought  by  every  means  possible.  Now,  however,  storage 
batteries  are  rightly  accepted  as  efficient  and  literally 
invaluable  equipment,  making  possible  the  use  of  electricity 
for  innumerable  purposes  to  which  it  would  otherwise  be 
inapplicable.  The  modern  storage  cell  is  built  in  a  variety 
of  forms  to  suit  all  possible  needs,  and  both  in  efficiency 
and  durability  (particularly  durability)  it  is  far  superior 
to  the  cells  available  only  a  few  years  ago. 

According  to  The  Central  Station,  there  were  about  One 
million  storage  cells  manufactured  during  1916  for  use  in 
electric-starting  equipment  for  automobiles,  to  say  nothing 
of  the  vast  numbers  used  in  telegraphy  and  telephony  (by 
wire  and  wireless),  in  railway  car  lighting,  railway  switch 
and  signalling  equipment,  on  motor  cycles,  for  portable 
electric  lamps,  and  so  forth.  Small  electric  lighting  plants 
consisting  of  an  internal  combustion  engine,  generator  and 
storage  battery,  make  it  possible  for  isolated  houses  or 
.shops  to  have  a  full-24-hour  supply  of  electrical  energy, 
the  engine  running  only  during  the  hours  of  heavy  load,  or 
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else  charging  up  a  battery  of  storage  cells  during  the  day 
for  use  as  and  when  required.  In  the  former  case  the 
battery  is  an  "  auxiliary  "  of  small  capacity,  but  in  the 
latter  case  it  must  be  of  much  larger  capacity.  Both 
arrangements  have  their  own  advantages. 

Very  large  cells,  making  up  batteries  ranging  from 
hundreds  up  to  many  thousands  of  horse-power,  are  used 
in  submarines  and  to  help  central  station  plant  over  peak 
loads  whilst  also  insuring  against  interruption  of  supply. 
The  use  of  very  large  accumulators  will  probably  continue 
to  extend  indefinitely.  Special  technical  problems  are  in- 
volved in  their  construction  and  operation,  but  the  present 
state  is  such  that  manufacturers  are  quite  willing  to  under- 
take maintenance  contracts  at  a  moderate  figure  and  tor  a 
term  of  years.  .  .     .  , 

The  use  of  storage  cells  in  electric  road  vehicles  ana 
industrial  trucks  is,  of  course,  one  of  their  most  important 
applications,  and  here  again  progress  has  been  rapid  and 
the  rate  of  utilisation  appears  ever  to-be  accelerated.  ^  ine 
modern  storage  battery  is  indeed  an  "  indispensable  and 
is  destined  to  be  of  yet  greater  importance  m  every  branch 
of  the  electrical  industry. 


TEXTILE  MILL  ELECTRIFICATION  AT  ROCHDALE. 

It  cannot  be  gainsaid  that  there  is  no  name  which  comes 
with  a  greater  air  of  familiarity  to  the  world  than  that  of 
Dunlop,  and  the  Dunlop  tyre  industry  is  one  which  is  of 
particular  interest  from  many  points  of  view.  It  is  a  habxt 
characteristically  British  that  having  presented  the  world 
with  a  solution  to  a  vital  problem,  we  have  contented  our- 
selves with  our  achievement  and  left  the  development  of  our 
invention  to  the  foreigner.  But  in  the  case  of  the  pern, 
matic  tyre  nothing  is  more  remote  from  the  facts  of  the 
case  Since  the  Dunlop  tyre  was  invented  in  1888  not  only 
has  the  manufacture  of  the  highest-class  pneumatic  tyres 
been  kept  in  this  country,  but,  in  addition,  the  Dunlop  Co. 
have  left  no  stone  unturned  to  promote  the  highest  quality 
and  reliability  in  their  manufacture,  so  that  the  Dunlop  tyre 
has  ever  been  in  the  van  of  progress,  and  has  never  been 
indebted  to  the  outside  world  for  help  to  maintain  its  posi- 
tion in  the  front  rank.  Particularly  has  this  been  he  case 
with  the  rapid  development  of  the  motor  industry,  calling  tor 
a  wholly  new  form  of  tyre.  .         ..       ,  .,  . 

So  far  no  better  criterion  of  the  progressive  policy  of_  this 
company  can  be  found  than  the  latest  of  their  ramifications, 
the  D    R   Cotton  Mills',  at  Rochdale,  where  the  company 


have  laid  down  an  important  works  for  the  purpose  of  manu- 
facturing their  motor  tyre  fabric  direct  from  the  cotton. 

No  matter  from  what  point  of  view  these  works  be  viewed, 
whether  it  be  from  the  aspect  of  a  thoroughly  well-organised 
mill,  or  the  quality  of  the  textile  plant  installed,  or  the 
conditions  under  which  the  operatives  work,  or  the  excel- 
lence of  the  driving  installation — whichever  it  be,  it  can 
only  be  said  that  the  works  leave  no  room  for  improvement. 
Moreover,  the  measures  adopted  for  attaining- these  desirable 
consummations  have  been  so  well  blended  together  that 
they  do  not  confuse  each  other,  and  the  whole  form  a  manu- 
facturing scheme,  conducive  to  the  highest  efficiency  at  every 
point. 

The  works  are  divided  into  two  distinct  parts,  one  devoted 
to  the  manufacture  of  the  yarn  from  the  cotton  and  the 
other  to  the  manufacture  of  'the  fabric  from  the  yarn.  The 
total  area  occupied  by  these  premises  is  33,000  square  yards, 
and  an  inspection  there  of  these  keenly  impresses  the  visitor 
with  the  efficient  organisation,  enabling  the  material  to  be 
dealt  with  rapidly  right  from  its  inception  to  its  despatch.  For 
the  purpose  of  iighting  and  driving  in  this  mill  electricity 
has  been  exclusively  adopted,  there  being  an  aggregate  of 


pIG   2. —One  of  the  motor  corridors  containing  group  of 
'■<  Witton^  motors  and  switchgear. 


pIG.  j — A  view  of  one  of  the  rooms  showing  two  10  h.p. 
"  Wilton  "  motors  on  the  walls  driving  the  main  shafting. 


Fig.  3.— A  batch  of  double  openers  driven  by  two  10  h.p. 
and  one  20  h.p.  "  VVitton  "  motors. 
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2,500  h.p.  of  "  Witton  "  motors  and  approximately  1,360 
Osram  lamps,  with  an  average  candle-power  of  40.  The  total 
number  of  operatives  is  nearly  1,000. 

Electrical  power  is  derived  from  the  mains  of  the  Roch- 
dale Corporation  at  a  pressure  of  6,000  volts  three-phase, 
being  transformed  down  and  distributed  throughout  the 
works  at  a  pressure  of  400  volts  for  power  and  200  for 
lighting. 

The  question  of  the  driving  of  textile"  mills  is  one  which 
in  the  past  has  considerably  exercised  the  minds  of  textile 
mill  engineers.  The  vast '  majority  are  agreed  upon  the 
merits  of  electricity  as  against  steam  driving,  but  where 
agreement  has  not  been  so  pronounced  lies  in  the  merits  of 
individual  against  group  driving.  The  management  of  the 
D.R.  Cotton  Mills  has  not  favoured  the  completely  indi- 
vidualised drive,  and  the  mill  has  been  laid  out  on  the  plan 
that  isolated  machines  shall  have  their  own  drives,  while, 
where  large  groups  of  machines  have  to  be  driven  in  the 
same  room,  the  textile  plant  is  separated  into  a  number  of 
small  groups  each  of  which  is  driven  by  its  own  motor. 

The: -result  has  been  to  combine  the  merits  of  individual 
and  group  driving,  taking  advantage  of  the  merits  of  each 
system,  and  a  thoroughly  efficient  system  of  driving  has 
been  obtained. 

Except  in  one  or  two  special  instances,  where  the  presence 
of  "  fly  "  is  more  pronounced,  the  semi-enclosed  type  of 
induction  motor  has  been  adopted,  but,  at  the  same  time, 
wherever  possible,  the  various  rooms  in  which  groups  of 
identical  textile  machines  are  installed  are  operated  from 


Fig.  4. — Hopper  feeders  driven  by  6  h.p.  "  Witton  "  motors. 


motors  contained  in  special  motor-houses  or  corridors  run- 
ning parallel  with  the  length  of  the  rooms.  Views  of  these 
motor  corridors  are  appended,  and  it  will  be  seen  that  the 
machines  are  started  bv  auto-transformer  starters  or  rotor- 
starters,  as  the  circums'tance  may  demand,  and  convey  their 
power  to  the  shafting  through  chain  drives. 

In  some  instances,  where  the  driving  plant  is  remote  of 
access  from  one  of  the  corridors,  special  small  cabins  have 
been  erected  in  the  main  rooms  to  corttain  the  driving  motors. 
The  motors  installed  vary  in  size  from  150  h.p.  downwards. 
Every  opportunity  has  been  taken  in  these  works  for  the 
reduction  of  labour  costs  by  the  utilisation  of  electric  plant. 
When  the  raw  cotton  arrives  it  is  handled  by  a  hoist  driven 
bv  a  11  Witton  "  motor.    When  the  finished  fabric  takesits 
departure  it  is  deposited  into  the  truck  by  a  similar  device. 
The  adoption  of  electric  drive  has  enabled  the  excellent 
arrangement  of   the  mill  plant  to  be  shown   to  its  best 
advantage.    The  individual  machine  stands  compactly  with 
its  motor  and  starting  panel,   and  can  be  operated  inde- 
pendently of  the  rest  of  the  plant.    If  any  repairs  on  the 
textile  machinery  need  to  be  made,  or  if  it  be  necessary  to 
run  an  individual  machine  when  the  rest  of  the  mill  is  shut 
down  there  is  no  question  of  detaining  an  engine-room  staff. 
The  man  in  charge  of  the  work  has  but  to  operate  the  switch 
pertaining  to  the  particular  machine  or  group  of  machines 
he  wishes  to  run. 

The  spick-and-span  cleanliness  of  the  whole  place  cannot 
fail  to  attract  attention.  Even  in  those  rooms  where  there 
is  inevitably  a  considerable  amount  of  "  fly  "  created,  no 
more  than  a  smalt  accumulation  is  to  be  seen.  Naturally 
with  the  adoption  of  electric  drive  the  shafting  and  belting 
common  to  the  steam-driven  textile  factory  has  been  largely 
eliminated,  which  contributes  considerably  to  the  promotion 
of  cleanliness. 

Particularising  a  few  of  the  drives  the  raw  material  on 
entering  and  the  finished  fabric  on  leaving  is  handled  by 
7-cWt.  landing  hoists  driven  by  6  h.p.  "  Witton  "  motors. 
These  hoists  are  controlled  from  a  point  near  to  the  door 
by  operating  handles.    A  view  of  one  of  these  hoists  is  given 

in  Fig.  8.  ...-,11 

The  hopper  feeders  depicted  in  Fig.  4  are  individually- 
driven  by  6  h.p.  "  Witton  "  motors.  The  broken  cotton  is 
swept  to  the  subsequent  process  by  a  current  of  air  passing- 
through  the  pipes  seen  in  the  illustration,  and  produced  by 
a  fan  driven  by  a  6  h.p.  "  Witton  "  motor. 

The  bale  breakers  seen  in  Fig.  6  are  driven  by  20  h.p. 
"  Witton  "  motors.  \  . 

Coming  to  the  first  of  the  corridors,  which  is  shown  in 
Fig  2,  this  contains  two  150  h.p.,  four  40  h.p.,  and  two 
20  h  p  "  Witton  "  motors,  driving  the  various  groups  of 
carding  machines,  stubbing,  intermediate,  roving  and  ring 
spinning  frames,  and  so  forth.  Among  the  individual 
drives  located  in  the  main  spinning  room  a  typical  example 


Fig.  5. — The  fabric  stretching    and  examinim 
driven  by  20  h.p.  "Witton  "  motor. 


;hine 


Fig.  6.—Bale  bieaker  driven  by  20  h.p.  "Witton  "  motor. 
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is  shown  in  Fig.  7,  which,  in  .addition  to  giving  an  idea  of 
the  excellent  general  arrangements,  shows  two  6  h.p. 
"  Witton  "  motors  driving  humidifiers. 

A  further  instance  of  the  individual  drive  is  the  fabnc- 
stretehing  and  examining  machine  depicted  in  Fig.  5,  which 
is  driven  by  a  20  h.p.  "  Witton  "  motor. 


pIG-  y. — General  view  of  one  of  the  spinning  rooms, 
humidifiers  driven  bv  6  h.p.  "  Witton  "  motor. 


showing 


Fig 


8. — One  of  the  landing 
Witton  "  motors. 


driven 


Sufficient  has  been  said  to  indicate  the  completeness  of 
the  arrangements  for  the  production  of  a  first-class  article. 
With  its  2,500  h.p.  of  "  Witton  "  motors  and  its  1,360  Osram 
lamps,  il  is  evident  that  this  installation  is  the  last  word  in 
textile  factory  practice  on  which  improvement  would  be 
difficult,  if  not  impossible..  No  modern  development  has 
been  neglected  for  the  production  of  the  best  that  is  possible 
for  this  important  item  in  the  construction  of  the  Dunlop 
motor  tyre. 

The  electrical  plant,  lamps,  cables,  etc.,  were  supplied  b> 
the  General  Electric  Co.,  Ltd.,  of  Witton,  Birmingham, 
through  their  local  office  at  Victoria  Bridge,  Manchester. 

The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  vZ  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 


PHASE-ROTATION   METER  EASILY  MADE. 

When  a  three-phase  generator  is  to  be  connected  to 
a  live  system  its  phase  rotation  must  be  the  same  as 
that  of  the  system.  For  determining  this  phase  rota- 
tion the  following  easilv-made  instrument  was  devised 
under  the  direction  of'E.  P.  Peck,  superintendent  of 
department  of  tests  and  repairs,  Georgia  Railway  and 
Power  Company,  Atlanta,  Ga.,  and  described  in  a 
recent  issue  of  the  Electrical  World  of  New  York. 

The  moving  element  of  a  watt-hour  meter  having  an 
aluminium  disk  was  mounted  in  its  regular  bearings 
and  three  1250-ohm  telephone  bell  coils  were  fastened 
under  the  disk  at  points  about  1  in.  from  the  shaft  and 
equi-distant  from  each  other  as  shown  in  the  diagram. 
They  were  connected  in  Y  and  the  three  leads  A,  B 
and'C  were  brought  to  binding  posts  on  the  outside  of 
the  case.  This  case  was  the  box  used  for  holding  a 
telephone  bell.  In  its  top  was  placed  a  small  window, 
about  2  in.  by  1  in.  over  the  edge  of  the  disk.  On  the 
disk  an  arrow  was  painted  to  indicate  the  direction  of 
rotation. 


Disk- 


Brass 
Support 


lop  View  (Cover  Removed) 


Support 


Construction  of 


Ver'ticcH'  Section 

a  Home-Made 
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Bdl  Coil 


Phase-Rotation 


When  the  posts  A,  B  and  C  are  connected  to  the 
three  legs  of  a  svstem,  the  disk  revolves  either  forward 
or  backward.  It  is  advisable  in  practice  to  have  it 
always  going  forward  so  as  to  avoid  confusion.  It 
may  be  reversed  bv  interchanging  any  two  legs.  Let 
us  say  the  disk  runs  forward  on  connection  to  the 
svstem.  Then  the  leads  of  the  instrument  are  con- 
nected to  the  corresponding  legs  of  the  cable  coming 
from  the  generator  which  it  is  desired  to  tie  to  the 
system.  If  the  meter  again  runs  forward  the  phase 
rotations  are  the  same.  If  it  runs  backward  any  two 
legs  of  the  cable  should  be  interchanged.  The  meter 
is  intended  for  use  on  no-volt  circuits  but  by  employ- 
ing potential  transformers  it  may  be  used  on  higher 
voltages. 

Cardiff— The  E.  L.  Committee  have  decided  on  the 
recommendation  of  Mr.  Arthur  Eljis,  their  engineer,  to 
increase  the  price  of  current  by  another  5  per  cent.  It 
was  mentioned  that  the  coal  bill  was  £11,000  more  than 
the  previous  year,  and  there  were  other  additional  expenses, 
whilst  they  could  not  look  forward  to  a  further  output 
this  year  unless  some  factory  came  along.  The  increase 
in  lighting  cost  will  commence  in  the  quarter  beginning 
April  1st  last. 
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D.C.  INSTRUMENTS. 


MODEL  268. 


THIS  Model  normally  indicates  amperes, 
but  upon  pressing  the  contact  button 
the  pointer  indicates  volts  so  long  as 
the  button  is  held  down. 

Volt-Ammeters  are  very  useful  in  all  cases 
where  space  is  limited  or  where  first  cost  is 
a  material  factor. 

The  Switchboard  form  is  well  adapted  for 
use  in  electrolytic  work,  charging  and  dis- 
charging small  batteries,  and  for  service  in 
connection  with  D.C.  ignition  systems. 

It  is  suitable  for  all  classes  of  work'  in 
which  a  single  instrument  is  sufficient  for 
indicating  either  potential  difference  or 
current. 

The  List  Price  of  this  Model  is  £3  12s.  in 
all  standard  ranges. 


For  full  particulars  write  for  List  D  3, 

Weston  Electrical  Instrument  Co. 

Audrey  House,  Ely  Place,  Holborn, 

LONDON,  E.C.  1. 

Model  268  Switchboard  Volt-Ammeter— ACTUAL  SIZE.     Telephone :  Holborn  2029.  Telegraphic  &  Cables:  "Pivoted.  London." 
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Steels  in  Shipyards, 
Steel    Works,  etc. 


THE  WESTMINSTER  TOOL 
AND    ELECTRIC  COMPANY, 
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Tel.  Address :  Westolelco.  Cannon,  London, 
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 «•»  
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sizes  from  1  kw. 
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TO    OUR  READERS. 

Electriciti  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
TiewB. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 6s.  a  year,  3s.  3d.  half-year,  Is.  9d.  a  quarter,  in  advance, 
postage  prepaid  in  the  United  Kingdom;  8s.  a  year  to  Foreign  Countries, 
postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Renteli  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.C.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

OUR  POSTAL  ADDRESS. — Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 


Current  Topics. 

At  the  moment  of  writing1  it  seems  that  the  Engineers' 
strike  is  settled,  and  I  hope  that  there  will  be  no  more 
interruption  of  work,  but  rather  re- 
doubled efforts  to  make  good,  so  far 
The  Strike.      as  may  be,  the  precious  days  which 
have    been    lost.      Concerning  the 
immediate  aims  and  results  of  the 
st  rike  I  will  say  nothing,  save  that,  to  my  own  personal 
knowledge,  certain  engineers  in  a  provincial  town  put 
down  their  tools  without  knowing  whv  they  were  "on 
strike."      Probably  the  same  was  the  case  in  other 
towns.      The  inference  is  that  there  are  still  men  in 
this  country  who  fail  to  realise  the  awful  significance 
of  the  words  "  We  are  at  war  " — and  at  war  as  we  have 
never  been  in  the  past ;  as  we  shall  never  again  have  to 
be  if  we  win  ;  and  as  we  shall  never  again  be  able  to 
be  if  we  lose. 

To  every  striker  I  would  say  in  all  seriousness,  "Do 
you  realise  that  your  being  idle  may  cause — may  already 
have  caused — dozens  of  your  fellow  s,  perhaps  your  own 
kin,  to  lose  their  lives?  "  It  is  not  a  pleasant  thought. 
In  war  time,  and  in  this  war  above  all,  there  stiou Id  be 
no  strikes.  Undoubtedlythe  Gov  eminent  has  power  to 
deal  with  the  matter  by  force,  but  stern  measures 
should  be  quite  unnecessary.  Think  only  of  the  con- 
sequences of  striking — realise  that  you  would  make 
British  women  widows  and  British  children  orphans — 
then  you  will  not  strike. 

For  obvious  reasons  I  may  not  give  details,  but  in 
one  branch  of  a  large  munitions  firm  it  was  found 
impossible  to  complete  a  certain  part  which  is  badly 
needed  at  present,  owing  to  the  absence  of  certain 
strikers  having  suspended  production  of  a  simple  tool. 
This  I  mention  from  my  own  definite  knowledge,  and  it 
will  only  be  by  a  special  dispensation  of*  Providence  if 
those  strikers  have  not  blood  of  their  countrymen  upon 
their  heads — uncomfortable  reading,  and  shameful,  but 
alas  !  only  too  true. 


.  The  other  day  I  saw  a  copy  of  an  important  German 
newspaper  (received  under  licence  by  a  friend  for  a 
legitimate  purpose).    In  that  paper  there  w  as  a  descrip- 


tion of  a  temporary  check  which  we  received  at  a  certain 
point  on  the  Western  Front.  The  affair  was  magnified 
by  the  enemy  into' a  "heavy  English  defeat,"  and  at  the 
end  of  the  account  there  appeared  this  sentence  :  "In; 
our  army  report  it  is  rightly  pointed  out  that  every 
German  man  and  every  German  woman  at  home  who 
is  contributing  to  the  supplies  of  the  army  has  a  share 
in  this  glorious  victory  of  our  troops.  It  is  not  a  fight 
between  one  body  of  troops  and  another,  but  a  fearful' 
struggle  between  whole  nations.  " 

Remember,  the  whole  nation  is  involved  in  this  war.. 
Every  man,  every  wioman,  and  every  minute  counts. 
And  time  which  is  lost  is  gone  for  ever.  Redouble  your 
efforts  to  repair  the  damage,  if  it  may  be  repaired,  but 
remember  that  the  effect  of  a  single  day's  strike  may  be 
fearful  and  irretrievable.  Above  all,  let  there  be'  no 
more  strikes  during  the  war — see  to  this,  for  the  sake 
of  right  and  freedom,  for  the  sake  of  those  who  fight 
for  you,  or  (if  you  can  do  it  on  no  higher  ground),  for 
your  own  selfish  sake,  since  every  son  or  brother  who- 
falls  is  another  breach  in  the  wall  which  guards  you- 
from  an  enemy  who  knows  not  mercy. 

In  the  midst  of  the  greatest  War  in  history,  and  during 
a  period  of  very  regrettable  labour  problems,  it  does  one 
good  to  pause  from  the  stress  and" 
An  turmoil  of  the  daily  round  and  turn 

Exceptional  to  a  study  of  some  deep-thinker's. 
Address.  theories  on  our  modern  times.  Presi- 
dential Addresses,  as  a  rule,  are 
horribly  dull,  prosaic  affairs,  full  of  unnecessary 
padding.  A  noteworthy  exception  to  this  rule  is  to  be 
found  in  Mr.  Michael  Longridge's  Address ;  to  the 
Mechanicals,  and  I  recommend  a  careful  perusal  of  tfhis- 
to  all  my  readers,  be  they  employers  of  labour  or 
employees. 

Mr.  Longridge  is  an  eminent  engineer  of  long  and' 
varied  experience  ;  in  his  address  he  deals  with  most  of 
the  larger  problems  which  confront  the  engineering 
world,  and  he  deals  with  them  from  both  sides1  in  a 
perfectly  fair  and  impartial  manner.  So  impressed  was 
I  with  my  reading  of  the  address  that  I  propose  to- 
deal  at  slightly  greater  length  with  some  of  the  points 
he  raises.  Dealing  with  the  education  of  engineers 
and  engineering  workmen,  he  emphasises  the  need  for. 
differentiation  in  the  training  of  the  various  classes  of 
engineers  and  wloirkmen.  Designers  and  scientific 
advisers,  for  instance,  require  a  knowledge  and  experi- 
ence which  managers  and  business  organisers  can- 
forego  without  loss.  Similarly,  foremen  and  super- 
visors need  a  wider  range  of  practical  experience  and' 
technical  knowledge  than  men  destined  to  be  manual 
workers  all  their  lives. 


On  the  whole  the  education  available  for  the  higher 
ranks  seems  fairly  satisfactory.  There  are,  on  the 
other  hand,  many  Englishmen  of  the  best  type  with 
initiative,  ability  to  organise,  and  power  to  lead  and" 
manage  men,  yet  really  incapable  of  assimilating 
much  book  learning,  especially  higher  mathematics. 
"  Do  not  let  us  make  the  mistake'"  says  Mr.  Long- 
ridge, "of  forcing  these  men  through  the  same 
collegiate  course  as  men  of  different  mentality,  and 
then  passing  them  on  examination  with  a  low  standard 
of  full  marks.    It  would  be  infinitely  better  for  every- 


_3°1 

body  to-  keep  such  men  to  more  elementary  work,  and 
require  a  high  standard  in  examination." 

According  to  Mr.  Longridge,  the  interests  of 
engineers  require  two  classes  of  institutions  giving 
technical  instruction,  each  with  its  definite  purpose.— 
(i)  Technical  "Colleges."  (2)  Technical  ■- "  Schools ••" 
(senior  and  junior).  The  first  class  should  be  of 
University  rank,  and  should  be  departments  or  facul- 
ties of  Universities,  like  the  Municipal  School  of 
Technology,  in  Manchester.  They  should  provide  two 
courses,  one  for  the  designers  and  scientific  advisers, 
the  other  for  the  managers  and"  business  organisers. 
They  would  receive  their  students  mainly  trom  the 
higher  secondary  schools.  They  should  be  open  only 
to  those  capable  of  prpfiting  by  the  education  avail- 
able. The  idea  of  University  education  for  the 
million  is  most  pernicious  nonsense. 

The  technical  "Schools,"  both  senior  and  junior, 
should  also  have  two  courses,  one  suitable  for  men 
likely  to  become  foremen  or  supervisors,  the  other  for 
men  likely  to  remain  manual  workers.  These  courses 
should  not  be  purely  technical.  The  schools  should 
receive  their  students  from  the  elementary  and  lower 
secondary  schools.  They  should  remain  under  the 
local  authorities  so  that  the  technical  teaching  might 
be  varied  in  accordance  with  the  local  trades. 


Dealing  with  organisation  of  engineering,  Mr.  Long- 
ridge  foretells  the  doom  of  the  Consulting  Engineer. 
There  was  a  time,  he  says,  when  the  Consulting 
Engineer  sent  out  his  own  drawings,  and  the  manu- 
facturer had  to  work  to  them.  Now  the  engineer 
sends  out  his  specification,  but  the  manufacturer 
makes  his  own  drawings  and  works  to  them,  or  offers 
some  standard  article  complying  more  or  less  with  the 
engineer's  specification.  To-morrow  the  engineer  will 
merely  describe  the  work  the  machinery  he  requires 
will  be  called  upon  to  do,  and  witness  the  tests  of 
its  performance.  Some  day  he  will  become  a  mere 
inspector,  the  manufacturer  supplying  the  scheme 
and  the  machinery  required  for  its  working  from  his 
own  designs.  The  secret  of  success  in  mechanical 
engineering  lies,  in  these  days  of  technical  education, 
in  quality  and  treatment  of  materials,  accuracy  of 
machine  tools,  and  skill  of  workmen,  not  in  drawings. 

Then  as  to  travellers  and  agents ;  we  are  far  too 
much  inclined  to  look  upon  the  commercial  represen- 
tatives of  engineering  firms  as  "bagmen."  Such  men 
are  often  treated  with  discourtesy  or  downright  inso- 
lence, even  by  engineers  upon  whom,  it  becomes  their 
duty  to  call.  While  they  are  treated  in  this  way  the 
right  class  of  men  will  never  enter  this  branch  of  the 
engineering  industry.  To  represent  the  industry  abroad 
we  need  cultivated  men,  as  well  as  technical  experts, 
tactful  diplomatists,  masters  of  other  languages  than 
their  own,  and  the  social  equals,  or  even  superiors,  of 
those  with  whom  they  may  have  to  transact  business. 

On  the  subject  of  Trade  Unionism  also>,  Mr.  Long- 
ridge's  remarks  are  very  much  to  the  point.  "I  hope 
the  Trade  Unions  will  have  learnt  before  the  war  is 
over  that  a  policy  which  compels  a  workman  to  limit 
his  output  and  his  earnings,  which  refuses  a  manu- 
facturer a  due  return  on  the  cost  of  installing  up-to- 
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date  machinery,  and  on  expenditure  for  scientific 
research,  is  as  injurious  to  the  workman  as  to  his 
countrv,  and  that,  if  persisted  .in,  it  will  ultimately 
ruin  both,  even  if  it  bring  particular  Unions  some 
temporary  gain.  If  we  are  to  compete  successfully 
with  nations  in.  whose  industrial  vocabulary  "ca' 
canny  "  finds  no  place,  limitation  of  output  and  restric- 
tions on  working  machinery  will  have  to  be  given  up. 


Finally,  Mr.  Longridge  deals  with  a  very  vital 
question  of  the  future,  viz.,  the  length  of  the  working 
day.  We  ask  for  better  education  of  the  workers. 
We  mean  to  try  to  give* it  them.  But  to  enjoy  its, 
iruits  they  will  demand  more  leisure,  and  public 
opinion  will  uphold  them.  The  eight-hours  day  has 
been  proposed  and  tried,  and  if  the  Unions  will  allow 
the  men  to  do  their  best  it  may  be  possible,  even  in 
the  face  of  the  coming  competition,  to  keep  wages  up, 
in  spite  of  the  shorter  working  hours.  It  must  be 
remembered,  however,  that  in  the  engineering  trade 
standing  charges  and  interest  on  the  cost  of  machinery 
amount  to  several  times  the  wages  bill,  and  that  many 
of  these  charges  run  on  while  works  are  standing  idle, 
adding  to  the  cost  of  every  article  ^produced  and 
reducing  the  margin  available  for  increasing  wages. 


"  Would  it  be  possible, "  he  asks,  "  to  introduce  a 
two-shift  day?  A  morning  shift,  and  an  afternoon 
and  evening  shift,  by  which  the  men  would  get  one 
fortnight,  free  mornings ;  the  next,  free  afternoons ; 
everyday'  their  cherished  mid-day  meal;  and  every 
night  in  bed.  A  three-shift  day  is  worked  at  greater 
inconvenience,  but,  having  regard  to  the  present 
attitude  of  the  Unions,  I  fear  the  suggestion  is  out- 
side the  region  of  practicable  politics  for  the  present. 
The  foregoing  paragraphs  touch  only  on  the  fringe 
of  Mr.  Longridge's  very  able  address,  and  I  strongly 
counsel  all  mv  readers  to  read  through  and  weigh 
carefully  the  many  sage  suggestions  it  contains  for  the 
betterment  of  the  industry  as  a  whole. 

Mv  excuse  for  once  more  reverting  to  the  fact  that 
with' our  issue  of  Friday,  June  1st,  the  price  of  this 
periodical  becomes   2d.,   instead  of 
id.,  at  present  charged,  is  a  letter 
Price  2d.        from    a    valued    contributor,  who 
sympathises  with  me  for  the  neces- 
sity of   the  step  and   its  probable 
effect  on  certain"  thoughtless   readers,       Theire  arte 
probably  some  among  my  regular  readers,  I  hope  no' 
many,  who  will  say  to  themselves,  "I'm  not  going  t 
buy  the  paper  riow  its  price  has  gone  up."    Now  thi 
would  be  a  very   inconsistent  act,   inasmuch  as  th 
same  readers  will  probably  buy  half-a-dozen  or  mor 
"  Special  Editions  "  of  the  daily  and  evening  paper 
during  the  week,  in  spite  of  a  rise  in  the  price  o 
these  also. 


Electricity   only    appears   once   a   week,  and  i 
essentially  a  technical  and  educational  publication,  on 
of  those  journals  which  it  is  the  blounden  duty  of  al 
engaged  in  the  industry  to  read  and  thus  keep  in  tone 
with  events  and  progress  in  the  industry.    Few  m 
stop  to  think  before  spending  a  penny  on  an  evenin 
paper,  which,  perhaps,  has  some  half-a-dozen  lines 
really  fresh  news,  and  I  sincerely  hope  that  the  majorit 
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of  my  present  readers  will  recognise  the  necessity 
which  prompts  the  rise  in  price  of  this  journal  and  still 
continue  to  support  us. 

Elektron. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 

(Continued  from  page  276. ) 

At  other  stations  primary  cells  of  'both  'bichromate  and 
Leclanche.  types  are  used,  the  bichromate  on  duplex, 
quadruplex,  and  Wheatstone  lines,  and  in  some  cases 
for  locals  ;   and  the  Leclanche  of  6-block  agglomerate 
and  porous-pot  forms  on  all  other  lines  and  locals.  The 
principle  of  using  Leclanche  cells  for  all  purposes  up  to 
the  point  where  storage  cells  can  be  installed,  adopted 
by  the  British  Post  Office  after  the  searching  investiga- 
tions of  Mr.  Lucas,  is  being  applied  as  circumstances 
permit.  These  investigations  proved  the  great  suitability 
for  heavy  work  of  the  porous-pot  type  of  cell  when 
charged  with  a  finely-granuliated  form  of  depolarising 
mixture ;  it  is,  besides,  the  cleanest  and  easiest  cell  to 
handle,  and  there  is  no  waste  of  material  when  the  cell 
is  in  disuse.    The  "sack"  form  of  Leclanche  cell  is 
even  more  suitable  than  the  porous-pot   form  where 
heavy  currents  are  required,  owing  to  its  lower  internal 
resistance.    Its  initial  cost  as  compared  with  the  porous 
pot  is,  however,  against  it.    Dry  cells  are  only  used  on 
telegraph  work  where  portability  is  desired. 

Generally  the  instrument  rooms  are  equipped  on  up- 
to-date  British  Post  Office  lines.  Typewriters  provided 
by  the  department  are  used  by  the  operators  in  many 
of  the  principal  instrument  rooms. 

Canada. — In  Canadian  practice  minor  circuits  are 
worked  single  current  on  the  closed-circuit  system,  the 
battery  power  being  divided  generally  between  the  two 
terminal  stations.  In  some  cases  the  battery  power  is 
all  at  one  end.  On  the  more  important  lines  double- 
current  duplex  and  quadruplex  are  in  use.  The  Mork- 
rum  printing  system  is  also  in  use  on  several  of  the  lines 
of  the  Canadian  Pacific  Company.  The  apparatus 
generally  is  of  American  make,  and  the  circuits  of 
American  design.  The  Morkrum  printer  oan  be  worked 
on  two  methods,  one  by  which  the  sending  operator 
works  a  keyboard  resembling  a  typewriter  keyboard, 
which  operates  directly  to  line,  the  received  messages 
coming  out  on  an  electrically-operated  typewriter.  By 
the  other  system  the  sending  operator  works  a  similar 
keyboard  which  punches  holes  in  a  continuous  tape. 
This  is  afterwards  fed  into  a  mechanical  transmitter 
which  operates  a  typewriter  of  the  same  type  as  before 
at  the  other  end. 

On  many  of  the  longer  telegraph  circuits  repeaters 
are  employed.    The  longest  lines  and  the  number  of 


In  the  larger  offices  the  line  wires  are  connected  to 
spring-jack  switchboards  of  American  design,  and  light- 
ning arresters  are  fitted  at  the  terminals  of  the  leading-" 
in  cables.  Lightning  arresters  are  used  where  cables  con- 
nect  with  aerial  wires,  and  at  intermediate  offices  the  test, 
boards  are  also  provided  with  arresters.  There  is  quite  I 
a  variety  of  types  of  arresters  in  use.    Generally,  they 
consist  of  two  small  brass  plates  with  an  air-gap.  In  the. 
larger  offices  they  are  placed  in  a  room   behind  the| 
switch-board.    Fuses  are  fitted  separately  where  there 
is  a  possibility  of  xmtact  with  lighting  and  power  wires.  ? 
In  the  smaller  offibes  the  arresters  are  simply  small  brass, 
discs  or  plates  placed  adjacent  to  the  line  strips  on  thei 
switchboard. 

A  form  of  sulphate-otf-copper  gravity  cell  is  in  general 
use  for  both  line  and  local  circuits,  except  at  the  larger 
offices,  where  dynamo  current  is  available  and  where  th&t 
current  requirements  make  it  worth  while  to  provide  the*j 
necessary  plant.  The  Canadian  Pacific  Company's  prac- 
tice in  this  respect  is  noteworthy.  Where  power  is  avail-; 
able  from  two  different  supply  stations,  motor-genera-> 
tors  are  employed  directly  on  the  line  and  local  circuits.,- 
Two  separate  machines  are  provided  for  each  voltage,, 
one  with  the  positive  and  the  other  with  the  negative* 
earthed,  and  in  each  case  a  stand-by  machine  is  in-a 
stalled.  This  is  used  to  replace  either  of  the  twfj 
machines  in  the  event  of  breakdown.  This  means  for 
main-line  current  a  separate  set  of  three  machines  for,.: 
say,  125  volts,  another  set  for  200  volts,  and  for  thft 
longest  circuits  another  set  for  400  volts.  For  iocat' 
circuits  machines  giving  25  volts  are  used,  and  resist-, 
ance  is  inserted  where  necessary  to  make  all  local- 
circuits  uniform.  * 

Where  power  is '  available  from  one  supply  station 
only,  secondary  cells  are  used,  which  are  charged  either 
direct  from  the  main  power  leads  or  through  the. 
medium  of  a  motor-generator.  Where  a  motor-genera- 
tor is  used  a  stand-by  machine  is  only  provided  where 
the  office  is  located  at  some  point  where  it  is  impossibly 
to  supply  another  machine,  in  the- event  of  breakdown^ 
before  the  storage  battery  would  be  discharged.  .  Witk 
secondary  cells  both  negative  and  positive  batteries  ar« 
installed,  and  stand-by  batteries  of  50  per  cent  the  value 
of  the  batteries  in  use  are  provided.  With,  say,  10(1 
cells  positive  and  100  negative,  the  stand-by  batteries 
consist  of  100  cells,  and  these  are  charged  while  the 
other  banks  of  cells  are  in  operation.  This  is  done 
through  a  switching  system  developed  by  the  staff  of  the- 
company.  With  the  storage  batteries  current  is  tapped 
off  at  different  voltages  so  that  the  actual  current  re- 
quired for  circuits  of  different  lengths  is  obtained. 

Other  companies  install  a  complete  duplicate  equip- 
ment in  the  case  both  of  storage  batteries  and  of  direct 
motor-generator  operation.  The  voltages  employed  are 
notably  high  compared  with  British  practice. 

Enamelled-coil  windings  are  largely  used,  with  satis- 
factory results  so  far.  I 

*  Paper  read  before  the  Inst,  E.E. 
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of  the  British  Armies 
may  be  held  lb  repres- 
ent the  British  Stand- 
ant  of  war  efficiency 

-  Simplex  Conduit- 
Wiring  System  rep 
resents  the  Stand- 
ard for  all  classes 
of  Heehic  Wiring . 

SIMPLEX  CONDUITS  limited. 

GARRISON  LANE,  BIRMINGHAM. 


113-117,  Charing  Cross  Road, 

London,  W.C. 
16,  Corporation  Street,  Manchester. 
72a,  Waterloo  Street,  Glasgow. 
61,  High  Bridge,  Newcastle. 
&  11,  Denmark  Street,  Bristol. 
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6,  White  Horse  Street, 
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14,  Heathfield  Street,  Swansea 
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1 ,  Crimon  Place,  Aberdeen, 
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Most  of  the  operators  use  typewriters,  which  fhey 
supply  themselves. 

Australia. — Morse  sounder  and  Morse  printer  appara- 
tus is  used  on  the  minor  telegraph  circuits  worked  on 
the  closed- circuit  system.  Morse  duplex  and  quadru- 
plex  are  employed  on  the  busier  circuits.  Telephones 
are  now  frequently  used  where  formerly  Morse  apparatus 
would  have  been  installed.  The  introduction  of  either 
the  Murray  or  Western  Electric  multiplex  or  the 
Baudot  system  is  under  consideration.  The  Wheat- 
stone  automatic  is  in  constant  use  for  both  ordinary  and 
Press  work  between  the  main  centres,  and  this  system 
has  recently  been  extended.  It  is  found  to  be  quite 
reliable  and  satisfactory.  Creed  apparatus  was  intro- 
duced between  the  Eastern  and  Western  States  in  1913, 
and  has  been  in  regular  use  for  the  past  two  years.  The 
arrangement  is  shown  in  Fig.  8.    Repeater  stations  are 


Perth 


1,800  miles 


factorily,  and  for  Press  work  is  considered  to  be  the 
most  economical  one  possible  as  regards  staff. 

There  are  a  few  central-battery  telegraph  circuits  in 
use  fitted  with  Vyles  polarised  sounders. 

Secondary  cell  plant  has  been  installed  at  the  chief 
telegraph  offices,  and  similar  installations  have  recently 
been  provided  at  country  offices  where  the  conditions 
have  been  found  to  warrant  this  being  done. 

{To  be  continued.) 


500  m 


Sidney 


[elbourne 


Fig.  8. 


installed  at  the  points  dotted  between  Perth  and  Ade- 
laide.   Standard  duplex  repeaters  are  used. 

A  printer  and  perforating  receiver  are  installed  at 
Adelaide.  The  system  suits  the  Commonwealth  traffic 
conditions  fairly  well.  The  maintenance  costs  of  the 
apparatus  are,  however,  found  to  be  high,  and  the 
liability  to  error  is  considerable  unless  constant  and 
expert  attention  is  given.  Each  evening  the  Perth- 
Adelaide  circuit  is  extended  to  Melbourne  with  a  re- 
peater at  Adelaide.  This  is  worked  duplex,  and  is  the 
longest  telegraph  circuit  in  regular  use.    It  works  satis- 


Correspondence. 

EXPORT  STANDARDISATION  RULES. 
To  the  Editor  of  Electricity. 
Sir,— The  recent  announcement  in  the  technical  press  to 
the  effect  that  the  Council  of  this  Association  have  issued  a 
set  of  British  Export  Standardisation  Rules  for  Electrical 
Machinery  having  unfortunately  given  rise  to  misappre- 
hension, "I  am  desired  to  state  that  these  rules  are  in  no 
way  intended  to  replace  the  British  Standardisation  Rules 
for"  Electrical  Machinery  which  are  issued  by  the  Engineer- 
ing Standards  Committee  to  cover  British-made  Plant  for 
Home  and  Export  Trade,  and  in  the  drafting  of  which  the 
association  is  closely  and  cordially  co-operating. 

Your  obedient  servant, 

D.  N.  Dcnlop,  Secretary. 
King's  House,  Kingsway,  London,  W.C., 
May  16th,  1917- 


Financial. — The  report  of  the  Calcutta  E.  S.  Corpora- 

.tion,  Ltd.,  for  1916,  is  eminently  satisfactory  in  spite  o 
the  difficulty  in  procuring  the  additional  plant  which  is 
so  badly  needed  to  cope  with  the  ever  increasing  demand. 
After  making  ample  allowances  for  depreciation,  reserve 
etc.,  the  dividend  on  the  ordinary  shares  is  9 J  per  cent 
per  annum. 


PATENTS. 


ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King  s  Patent 
Agency.  Ltd.,  165.  Queen  Victoria  Street,  London. 
10  years'  references.  

ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


BATTERIES.-High  Grade  3  volt  American 
Batteries  for  Sale,  U  in.  diameter  by  6  n»- 
7-10  amps.  Sample  sent  on  receipt  of  3s  Spmal 
ouotetion  for  quantities.,  also  quantity  of  nickel-plated 
and  fibre  torches,  also  Motor  Bulbs  Particulars  on 
demand^-ASCOG;  LTD.,  57,  Hope  Street,  Glasgow. 

EDUCATIONAL. 


PFNNINGTONS  BRITISH  CORRESPOND- 
ENCE   SCHOOL  OP    ENGINEERING,  254, 
>  JinS  Manchester.  Technical  Diploma  Correspon- 
™& ita  Elementary  Mathematics,  Electrica 


___MIS^ELLAJ^EOU^____ 

GRAMOPHONE,  35-GUINEA  MODEL  — 
Beautiful  Drawing-room  Cabinet  inlaid  Sher^n, 
height  i  feet,  record  cupboard  enc  wed.  Q™> 
celebrated  records.  Approval  wr  lindy.  Accept  7 
guineas.— 3,  Aubert  Park,  Highbury  Park,  London,  jn. 

OLD  ELECTRIC-TAAiP~TOPS^want^a 
in  any  quantities;  metal  filament  tops  30s.  per 
1,000;  carbon  tops,  15s.  per  1  000  ;  scrap  copper  90s. 
oer  cwt  •  brass,  60s.  per  cwt.  ;  odd  cable,  4oS  per 
?wt  mercury  3s.  per  lb.  Carriage  forward.  .  Scrap 
pUtinum  oWyartific&  teeth  and  old !  JeweUery  in  any 
condition  purchased  at  highest  prices  by  LEE,  5b, 
Green  Street,  Bethnal  Green,  London.   

ACCUMULATORsTSecond-haad,  any  type 
wanted-  also  Dynamos  and  Machinery.  Lead 
Peroxide  OW  Copper  Cable,  Scrap  Metals,  and  every 
ffi&n  Slio  Dross  purchased  for  cash  Town 
or  Country.-Wrlte,  A.  Erjwn  and  Son8,  U2  Lower 
Clapton  Road.  K.B.   Telephone  No.  Daleton  55P.  

REWARD  of  £1  ofiered  to  the  first  person 
Who  can  supply  Messrs.  C.  Jennings  A  Cot,  Ltd.. 
089  pfnnywell  Road,  Bristol,  with  a  Catalogue  giving 
mwvS  Illustrations,  and  general  information  of 
MmberP  and'  woodwork  than  their  286  page  Ust  which 
thev  offer  to  send  p*>t  free  for  Is.  6d.  (export  3d.  extra, 
to  fnclude  a  four-told.  brass-Jointed  advertisement  rnle 
(boxwood). 


BOOKS,  ETC. 


TELEPHONE  TROUBLES  AND  HOW 
to  Find  Them.  On  both  the  Magneto  and  Com- 
mon Battery  Systems.  A  very  useful  book.  Price 
6d.  net,  post  free  7d.,  from  Electricity  Office.  | 

HANDY  ELECTRICAL  DICTIONARY. 
Vest  Pocket  Edition.  By  W.  L.  Weber.  M.B. 
Entirely  new  and  up-to-date.  Contains  definitions  of 
over  4,800  distinct  words,  terms  and  phrases.  Size,  54 
in.  by  2J  in.  by  i  in.  Cloth,  red  edges.  Is.  Id.,  post  free, 
from  Electricity  Office,  36-39,  Maiden  Lane,  W.C. 


TELEGRAPHY.  By  T.  E.  HERBERT. 
The  Third  Edition  of  this  Standard  Text-Book 
is  Now  Ready.  Officially  recommended  by  the  C.  ft. 
G.  Examiners.  CI.  8vo.,  1.000  pp..  630  illustrations- 
Price  9s.  6d  net  post  free  from  Electricity  Office. 
EFORE  BUYING  BOOKS  write  for 
Catalogue  No.  10,  to  8.  Rentell  and  Co.,  Ltd. 
86,  Maiden  Lane,  Strand,  London,  W.C.  Speciality' 
books  for  Electrloal  Stndents.   

PI  ATfMliM  UTENSILS.  SCRAP 
LAllNUm     LAMP  TOPS.  &c 

Purchased  at  Highest  Prices  Sy 

DERBY  &  CO.,  Ltd.,  44,  Clerkenwetl  Rd.,  London,  E.C 

Platinum  Wire.  Rivets  and  Sheets  Sold. 
Makers  of  the  '•Lion"  Pure  Platinom  Rivet 
Tremblers. 


will  stop  sparking,  burning  of  the  brushes,  flashing  and  cutting  of  the 
commutator,  grinding  away  of  the  brushes,  squeaking  and  chattering; 
it  will  build  up  the  burnt  faces  of  the  brushes  ;  it  will  lubricate  the 
brushes,  polish  the  commutator;  it  will  keep  the  mica  level  with  the 
commutator  segments;  it  will  double  the  life  of  the  brushes.  «* 
give  perfect  commutation  when  used  regularly.  List  and  Trade 
Sample  from  S.  W.  MARTYN  &  CO..  LTD.,  Patentees  and 
Manufacturers,  11,  Pratt  Street,  London,  N.W.  1. 


Kindly  Mention  "Electricity"  when  corresponding  with  Advertisers. 
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What  the  lens  is 
to  the  camera, the 
Mazda  Lamp  is  to 
the  electric  light* 
inrf  installation 


Experienced  photographers 
do  not  judge  a  camera  by 
anything  but  the  lens.  If  the 
lens  bears  a  famous  name 
they  know  that  perfect 
photographic  results  will  be 
obtained  with  it.  Similarly 
with  Electric  Lamps.  If 
they  bear  the  name  Mazda 
perfect  lighting  results  are 
certain. 


Electric  Lamps 


represent  the  highest  stand- 
ard known  to  electrical 
science,  They  save  current, 
give  brilliant  light  and  are 
exceedingly  durable.  To 
use  Mazda  Lamps  is  to 
know  what  good  lighting  is. 


The  British  Thomson-Houston  Co.,  Ltd. 

Mazda  House,  77,  Upper  Thames  Street,  London,  E.C.  4. 
Works  :  Kugby.       Branches  in  all  large  Towns 


E  16. 


v2T British  made  in  Rughy,  England 
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Various  Items. 


W.  T.  Hyett, 
1  the  Swansea 


Swansea.— After  48  years'  service  Mr 
assistant  superintendent  of  telegraphs  i 
•district,  is  retiring  under  the  age  limit. 

High  Prices  for  Old  Tram  Rails.— The  Brighton  Corpora- 
tion Tramways  have  recently  sold,  some  old  tram  rails 
at  the  rate  of  /12  '5s.  per  ton,  which  is  nearly  double  the 
price  paid  for  the  rails  when  new  sixteen  years  ago. 

Burnley  —Mr.  H.  Mozley,  Manager  of  the  Corporation 
Tramways  and  president  of  the  Municipal.  Tramways 
Association,  was  one  of  the  delegates  appointed  to  meet 
in  London  on  May  21st,  to  make  preliminary  arrange- 
ments in  connection  with  the  National  Service  Scheme  for 
dilution  in  tramway  work.  .„  '     ,  , , 

Junior  Inst.  Engineers.— The  next  meeting  will  be  held 
at  the  Institution  Offices  at  8  o'clock  on  Friday  (to-day), 
when  Dr.  William  Wilson,  F.R.S.,  xvill  exhibit  and  describe 
-a  Tellurion.  The  chair  will  be  taken  by  W.  J.  Tennant, 
Vice-President  of  the  Institution,  and  the  meeting  will  be 
held  in  the  new  offices,  to  which  this  occasion  will  be  a  sort 
of  "  house-warming." 

Blackpool  —Negotiations  have  been  in  progress  between 
the  men's  representatives  and  the  Corporation  with  a 
view  to  the  employees  of  the  electricity  and  tramways 
departments  receiving  an  increase  of  war  bonus,  the 
demand  was  that  the  war  bonus  should  be  increased  to 
7s  6d  The  bonus  sub-committee  offered  7s.  to  all  re- 
ceiving 30s.,  and  5s.  6d.  to  those  being  paid  under  that 
sum  The  female  workers  and  all  others  under  21  years 
of  age  are  to  have  2s.  extra  war  bonus.  The  increases 
will  amount  to  about  £6,5oo  per  year.  The  increases 
have  been  accepted.  . 

Bolton— At  a  meeting  of  the  Tramways  Committee 
last  week,  a  letter  was  read  from  the  Lancashire  District 
Council  of  the  Amalgamated  Association  of  Tramway 
Workers  giving  21  days'  notice  on  behalf  of  male  and 
iemale  members  in  the  employ  of  the  Tramways  Com- 
mittee to  withdraw  their  labour  unless  their  application 
for  10s.  per  week  increase  in  their  wages  be  granted  or 
the  case  is  referred  to  the  Committee  on  Production  for 
arbitration.  If  the  application  is  successful  it  wi I cost 
the  Tramways  Committee  in  round  figures  an  additional 
/io.ooo  per  year.  ,  .  .  , 

Leeds  —Private  W.  Nutter,  who  previous  to  joining  the 
colours  was  a  driver  on  the  City  Tramways  was  wounded 
in  action  on  May  3rd,  and  is  in  hospital  at  Newcastle^- 
Mr  G  H  Pearson,  who  for  the  past  sixteen  years  has 
been  the  Secretary  of  the  Leeds  Branch  of  the  Tramway- 
men  s  and  Vehicle  Workers'  Union,  has  been  appointed 
xo  a  responsible  position  under  the  Admiralty  m  the  Ship- 
yards Department,  and  will  shortly  leave  Leeds  to  take 
nn  his  new  duties  For  nine  years  Mr.  Pearson  has  been  a 
SfiSrf  tt  City  Council"  he 

ronr^ntative  to  be  returned  for  the  Holbeck  Ward 

mSSS^tS  seventh  annual  report  of  the  Illuminating 
En^fneering  Society  was  presented  at  the  annual  meeting 
on  Se  15th  inst.  The  society,  dealing  with  scientific 
and  industrial  aspects  of  a  wide  subject,  mutes  on  common 
^und  el^cal  engineers,  gas  engineers  manufacturers 
of  lamps  and  shades,  physicists,  ophthalmic  specialists, 
£cS  and  surveyors  This  branch  of  engineering 
has  been  recognised  by  the  appointment  under  the  De- 
partment of  Scientific  and  Industrial  Research^  of  a  Join 
Committee  on  Illuminating  Engineering.  The  successful 
unkTof  these  various  interests  is  largely  due  to  the  efforts 
of  the  Hon  'Secretary,  Mr.  Leon  Gaster,  dunng  the  last 
ten  years  Mr.  Gaster  is  a  British  subject  of  Roumanian 
origin  and  is  thus  doubly  associated  with  the  cause  of 
?he  "hies  All  the  male  members  of  his  family  m  Rou- 
manla  and  in  England  who  are  of  military  age  are  fighting 
^  this  cause,  and  one  of  his  nephews  was  recently  killed 
in  Roumania. 


Hull  —Mr.  Charles  Doughty,  appointed  by  the  Industrial 
Commission,  presided  at  Hull  Guildhall  in  arbitration  pro- 
ceedings between  Hull  Corporation  and  employes  in  the 
electricity  department.  The  latter  had  made  an  applica- 
tion to  the  Corporation  for  an  increase  of  12s,  a  week,  in  ■ 
accordance  with  an  award  of  the  committee  on  production 
Mr  p  J  Tavener,  general  secretary  of  the  Municipal 
Employes  Association,  and  Mr.  J.  M.  Gibson,  district 
secretary,  put  the  case  for  the  men,  who  are  m  certified 
occupations.  They  stated  that  they  took  it  the  award 
would  be  retrospective  from  April  2nd.  The  whole  of  the 
private  electricity  undertakings  had  already  met  the 
claims  Mr.  H-  A.  Learoyd  (Town  Clerk)  represented  the 
Corporation,  and  Counsellor  Pybus  (chairman  Hull  Elec- 
tricity Committee),  Mr.  McGoris  (acting  electrical  engineer), 
Mr  T  Wilkinson  (Tramways  electrical  engineer),  and  Mr 
T  G  Miner  (city  treasurer)  attended.  Mr.  Doughty  said 
the  matters  raised  involved  a  principle,  but  said  the  points 
had  been  put  most  lucidly  on  both  sides.  His  award  would 
be  made  known  in  due  course. 

Junior  Institution  of  Engineers  — We  are  m  receipt  of 
the  May  issue  of  the  "  Journal  "  and  find  this  to  contain, 
in  addition  to  current  information  concerning  the  activities 
of  the  Institution  and  many  personal  paragraphs,  an 
excellent  paper  on  the  functions  of  an  inspection  department. 
This  paper  was  read  before  the  North  Western  Section 
in  April  and,  by  the  wider  publicity  which  it  now  gams 
it  should  do  much  good  in  explaining  the  need  for  and 
duties  of  a  much  maligned  class,  viz.,  inspectors.  Some 
idea  of  the  nature  and  importance  of  organised  inspection 
has  been  brought  forcibly  home  to  every  controlled 
firm  during  the  past  two  or  three  years.  It  is,  however, 
difficult  to  appreciate  the  general  scheme  and  realise  the 
overall  efficiency  of  inspection  on  a  national  basis  and 
Mr  Turner's  paper  should  do  much  good  in  the  way  of 
explaining  the  importance  of  inspection  departments  m 
individual  works.  This  is  one  of  the  factors  which  will 
"  count  "  in  the  industrial  war  of  the  near  future. 


County  of  London  Engineer  Volunteers  (Field  Com- 
panies).—Orders  for  the  Week  :— Officer  for  the  Week:  Platoon 
Commander  C.  Campbell.  Monday,  May  28 :  See  Special 
Order.  Tuesday  :  Lecture,  6.30  ;  Physical  Drill  and  Bayonet 
Fighting,  5.30  to  6.30.  Wednesday  :  Drill,  No.  1  Company, 
Right  Half  Company,  6.15.  Thursday  :  Drill  No 8  Company 
Ricmt  Half  Company  ;  Ambulance  Class  by  M.O.,  6.30.  , 
Signalling  Class.  Friday  :  Technical  for  No.  2  Company, 
Left  Half  Company,  at  Regency  Street  ;  Drill,  No.  8  Company, 
Right  Half  Company  ;  Recruits'  Drill  at  6.30  to  7.30.  Satur- 
day :  Commandant's  Parade,  2.45  ;  Uniform  for  Dnll  Sunday 
June  3rd  :  Parade  Clapham  Common  Station  (Tube  Railway). 
9.45  a.m.  for  work  at  Bombing  School ;  Uniform,  Rations  to 
be  carried.  Other  orders  as  usual.— By  order,  Macleod 
Yearsley,  Adjutant. 

Rubber  Gloves 

FOR 

ELECTRICAL  WORKERS. 

OrdeP  MOSELEY'S  Famous  Gloves,  and  see  that  you  get  them. 
GUARANTEED  ABSOLUTELY ^^^S^^eV^u 

Uou    Musi    ){ave  Jtioselet/s 

Write  H  B  Dept  for  Particulars  and  Samples, 

DAYID  MOSELEY   &  SONS,  LTD. 
ARDWICK,  MANCHESTER. 

Warehouse    -London,  Glasgow.  Dublin.  Birmingham. 
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ECONOMIES  IN  LIGHTING  IN  RELATION  TO  FUEL 
SAVING. 


At  the  annual  meeting  of  the  Illuminating  Engineering 
Society  on  May  15th,  several  interesting  announcements 
were  made.  In  the  Council's  report  it  was  remarked 
that  the  effect  of  the  war  had  been  to  limit  activities  in 
many  fields  of  lighting,  but  new  fields  of  utility  had  been 
opened  up.  For  example,  several  committees  of  the  Society 
were  carrying  out  experimental  work  for  Government 
Departments,  the  Society  was  also  represented  on  the 
London  Safety  First  Council,  which  had  been  of  great 
assistance  in  promoting  uniformity  of  method  throughout 
London  in  regard  to  war-lighting,  and  it  was  also  proposed 
to  co-operate  with  the  Cinema  Commission  by  forming  a 
small  Committee  to  study  the  lighting  of  cinematograph 
theatres. 

The  most  important  event,  however,  was  the  appoint- 
ment of  a  Joint  Committee,  with  Mr.  A.  P.  Trotter  as 
Chairman,  under  the  Department  of  Scientific  and  In- 
dustrial Research.  This  opened  up  new  possibilities  of 
research  on  lighting  problems  and  illuminating  appliances, 
precedence  being  naturally  given  to  matters  of  national 
or  immediate  industrial  importance. 

The  Chairman  of  Council  also  announced  that  Mr. 
A.  P.  Trotter  had  accepted  the  Presidency  of  the  Society 
for  the  coming  session. 

At  the  conclusion  of  formal  business  there  was  a  dis- 
cussion on  "  Economies  in  Lighting  in  Relation  to  Fuel- 
Saving."  Mr.  L.  Gaster  quoted  some  figures  for  the 
coal  output  during  the  last  four  years,  pointing  out  that 
there  had  been  a  considerable  diminution  in  the  coal 
output  since  191 3.  The  evidence  given  before  the  Com- 
mittee on  the  Summer  Time  Act  (1916)  had  been  useful 
in  giving  some  indication  of  the  possible  saving  through 
diminution  in  lighting.  From  these  data  it  appeared 
that  the  total  amount  of  coal  used  for  purely  lighting 
purposes  by  companies  engaged  in  supplying  gas  and 
electricity,  did  not  exceed  six  million  tons  of  coal  per 
annum  which  was  only  2  \  per  cent,  of  the  total  coal  output. 


Futsl  Economy  By  W.  II.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  book  ot  direct  value  to 
those  interested  in  using  coal  with  economy  and  efficiency.  Koyal 
8vo  illustrated.  Is.  Id.  net,  post  free  from  Euectricxty  Office. 


It  would  naturally  not  be  possible  in  any  case  to  save 
more  than  a  small  proportion  of  this  amount.  Even  such 
a  radical  departure  as  the  Summer  Time  Bill  had  only 
been  instrumental  in  saving  0.1  per  cent,  of  the  total 
coal  supply. 

In  many  branches  of  lighting — e.g.,  in  factories  and 
munition  works,  illumination  was  indispensable  and  no 
material  diminution  could  be  made.  In  other  direction? 
lighting  was  necessary  to  the  public  safety  and  should  not 
be  interfered  with.  Illumination  necessary  for  public 
convenience  should  only  be  diminished  in  case  of  grave 
emergency,  but  it  might  be  possible  to  make  some  economies 
in  lighting  for  luxury  and  spectacular  purposes.  • 

Although  any  saving  in  this  direction  might  be  small, 
it  would  be  agreed  that  any  waste  of  light  should  be  eli- 
minated in  the  present  circumstances.  Something  might 
be  done  by  restricting  the  amount  of  energy  allowed  for 
certain  specific  purposes  and  in  certain  districts.  But 
any  such  alteration  would  have  to  be  made  judiciously 
and  with  due  regard  to  the  local  conditions.  An  indis- 
criminate reduction  of  10  per  cent,  would  be  impracticable. 

In  conclusion,  Mr.  Gaster  suggested  the  formation  of  a 
Joint  Committee  to  inquire  into  the  problem  during  the 
summer  months,  so  as  to  be  prepared  for  the  winter  when 
artificial  light  would  be  mainly  used. 

A  communication  from  Mr.  Faraday  Proctor  was  then 
read.  Mr.  Proctor  also  quoted  from  his  evidence  before 
the  Committee  on  the  Summer  Time  Act,  as  showing 
that  any  possible  saving  from  diminution  in  lighting  was 
necessarily  small.  He  thought  that  attention  should 
be  devoted  mainly  to  other  sources  of  saving,  such  as 
the  much  larger  amount  of  coal  employed  for  power  pro- 
duction. Inefficient  plants  should  be  scrapped  and  power 
taken  mainly  from  large  and  efficient  works  generating 
in  bulk.  Methods  of  using  coal  which  involved  the/  loss 
of  the  valuable  by-products,  such  as  the  use  of  coal  in 
the  domestic  grate,  should  be  discouraged. 

The  same 'view  was  taken  by  Mr.  J.  F.  Crowley,  who 
agreed  that  a  Joint  Committee  on  the  lines  suggested 
by  Mr.  Gaster  would  be  useful.  The  proper  use  of  lamps 
,and  lighting  appliances  and  the  avoidance  of  waste  had 
always  been  a  feature  of  the  Society's  programme.  But 
he  thought  that  the  most  hopeful  field  of  economy  was 
in  the  use  of  coal  for  power  and  industrial  purposes  and 
every  effort  should  be  made  to  encourage  research  on 
this  subject.  The  amount  of  coal  produced  per  worker  in 
this  country  had  been  steadily  falling  for  years,  and  it 
was  necessary  to  survey  the  whole  problem,  recognising 
that  in  the  future  the  use  of  power  on  a  larger  scale  was 
necessary  to  the  industrial  development  of  the  country, 
and  that  therefore  the  conservation  of  our  coal  resources 
by  efficient  use  and  by  seeking  other  methods  of  power 
production  was  vital  to  the  national  interests. 

Mr.  J.  S.  Dow  said  that  though  from  a  national  stand- 
point the  saving  through .  lighting  might  be  small,  yet 
the  matter  had  a  special  interest  for  the  Society  and  the 
education  of  people  in  the  efficient  use  of  light,  besides 
being  of  some  help  now,  would  bear  good  fruit  in  the 
future.  Such  a  committee  as  Mr.  Gaster  had  suggested 
could  do  good  service  by  drawing  up  readable  pamphlets 
addressed  to  various  sections  of  the  community. 

Mr.  A.  P.  Trotter  remarked  that  those  who  aimed 
at  a  saving  in  their  domestic  lighting  would  save  a  small 
amount  of  coal,  but  would  personally  save  a  relatively 
much  larger  amount  in  £  s.  d.  At  the  present  time  there 
was  much  unnecessary  and  badly  devised  outside  lighting, 
notably  in  the  exhibition  of  glaring  lights  outside  places 
of  entertainment.  Another  source  of  waste  was  the 
practice  of  using  arc  lamps  in  the  streets  with  the  greater 
part  Of  the  globes  blackened  over.  Such  lamps  should 
be  replaced  where  possible  by  small  incandescent  lamps. 

Mr.  Gaster,  in  replying  to  various  points  in  the  discussion, 
urged  the  importance  of  Government  Departments  re- 
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ceiving  assi^ance  from  scientific  societies  and  experts, 
so  as  to  be  fully  conversant  with  the  situation  before  they 
took  steps.  He  thought  that  the  Committee  he  had  in 
mind  would  be  able  to  do  useful  work. 


THE  ELECTRICAL  EQUIPMENT  OF  CRANES. 


As  the  subject  of  electrically  driven  cranes  is  one  which 
seldom  appears  in  the  Press,  no  doubt  a  few  remarks  will 
prove  of  service  to  those  who  have  cranes  under  their  care, 
01  are  about  to  install  additional  ones,  as  this  branch  of  the 
electrical  industry  is  becoming  more  and  more  important 
during  these  days  when  the  rapid  and  economical  handling 
of  all  classes  of' goods  is  so  much  to  the  forefront,  and  the 
present  shortage  of  man-power  so  serious  to  employers.  The 
subject  being  a  wide  one,  it  will  be  divided  into  the  follow- 
ing headings  :  — 

(1)  Motors. 

(2)  Controllers  and  resistances. 

(3)  Electric  brakes. 

(4)  Switch  gear  (other  than  controllers). 

(5)  Collector  gear. 

(6)  Wiling. 

Motors. 

The  subject:  of  design  is  not  considered,  except  a  few 
General  remarks  where  applicable  to  cranes.  The  design 
and  construction  of  a  motor  for  crane  service  cannot  be  too 
good  as  it  is  subjected  at  times  to  severe  shocks  and  strains 
(due  in  most  cases  to  careless  handling)  which  a  motor  of 
the  ordinary  continuous  running  type  is  seldom  called  upon 
to  withstand.  The  shaft  at  the  driving  end  should  be  par- 
ticul.arlv  strong,  so  as  to  stand  up  to  the  sudden  reversals 
under  load  and  extra  work  it  mav  be  called  upon  to  with- 
stand due  to  the  sudden  .application  or  in-adjustment  of  the 
brake.  Plenty  of  clearance  should  be  allowed  inside  the  motor 
round  about"  the  brushgear  to  enable  old  brushes  to  be  re- 
newed without  taking  off  the  end  plate  of  the  motor,  and 
also  on  D.C.  motors  to  prevent  flashing  over  between  brush- 
holders,  and  between  the  commutator  and  the  front  end 
ring  which  veiy  often  occurs  when  the  motor  is  called  upon 
to  act  as  a  generator  with  some  forms  of  special  control 
to  'be  described  later. 

Motors  for  use  on  cranes  in  steel  works  are  often  of  a 
specially  robust  type,  about  50  to  100  per  cent,  heavier  than 
the  usual  type,  as  they  are  often  subjected  to  very  tough 
usage  by  unskilled  labour  and  frequently  have  to  work  con- 
tinuously day  and  night.  This  type  of  motor  is  generally  sup- 
plied one  hour  rating. 

It  is  the  practice -of  some  crane-makers  to  fix  a  brake  to 
the  shaft  of  the  commutator  end  of  the  motor;  this  should 
not  be  clone  without  first  ascertaining  from  the  motor- 
makers  that  the  shaft  is  sufficiently  strong  to  withstand 
the  .additional  stress.  This  arrangement  is  not  always  a  good 
one,  and  many  oases  have  occurred  where  the  shaft  has 
been  twisted  in  two  pieces ;  if,  however,  the  design  of  the 
crane  demands  such  an  arrangement  the  armature  an]  com- 
mutator should  be  bulilt  up  on  a  spider,  so  that  in  the 
event  of  a  shaft  breaking  a  new  one  can  be  replaced  with- 
our  interfering  with,  the  commutator  or  winding  of  the 
armature.  ... 

A  little  point  of  particular  importance^.in  connection  with 
motors  for  working  in  dusty  atmospheres,  such  as  foundries, 
is  to  see  that  the  outside  ends  of  the  bearings  are  sealed 
as  far  as  possible  against  the  entrance  of  dust,  which,  if 
allowed  to  get  inside  the  casing  round  the  bearing  will  very 
quickly  fill  up  the  ducts  conveying  the  overflow  oil  to  the 
reservoir,  causing  it  to  run  outside  the  bearing,  and  so 
necessitate  new  oil  being  added  frequently.  The  front  end 
bearing  in  most  cases  can  be  completely  sealed  up,  but  the 
driving  end  can  be  nearly  closed  by  making  the  end  bracket 
casting  a  close  fit  round  the  shaft,  or  by  fixing  a  soft  metal 
01  brass  washer  on  the  end,  fitting  close  to  the  shaft,  so 
that  as  the  bearing-bush  wears  down  the  washer  will  wear 
correspondingly  and  not  damage  the  shaft  by  cutting  a 
groove  in  the  same. 


Where  motors  have  to  work  in  damp  or  tropical  climates 
attention  should  be  paid  to  the  insulation  and  the  w  indings 
specially  impregnated,  to  render  tham  impel  vious  to 
moisture. 

As  the  motor  may  be  called  upon  to  tun  at  speeds  up  to 
-500  per  cent,  of  full  load  speed  particular  attention  should 
be  paid  to  the  banding,  and  on  no  account  should  string 
band.-,  be  used  on  any  parts  of  the  armature.  The  full  load 
speed  should  be  kept  as  low  as  possible  in  order  that  the 
armature  shall  not  reach  a  dangerous  peripheral  speed  when 
running  light  or  lowering  a  load  without  any  speed-limiting 
device;  this  is  a  point  often  overlooked,  and  the  Writer  has 
seen  many  cases'  where  armature  windings  have  burst 
owing  to  carelessness  on  the  part  of  the  operator  in  lower- 
ing heavy  loads  at  excessive  speeds.  To  overcome  this 
dagger  some  makers,  supply  a  motor  with  a  combined  shunt 
and  series  field  winding,  which  limits  the  speed  of  the  motor 
under  no  load  or  light  loads  to  150-200  per  cent,  of  full 
load  according  to  what  is  required,  whilst  others  arrange 
for  the  current  to  be  cut  off  automatically  by  a  relay  w  hin 
the  speed  reaches  the  safe  maximum  (this  arrangement  will 
be  mentioned  later),  but  neither  of  these  arrangements 
operate  in.  the  case  where  the  load  is  lowered  by  gravity 
with  no  current  passing  through  the  armature  and  with 
the  brake  off .  , 
The  simplest  arrangement  applicable  both  to  D.C.  ana 
\.C.  motors  to  prevent  excessive  speed  is  by  means  of  an 
auxiliary  governor  brake  operated  by  centrifugal  force, 
which  'automatically  applies  'the  brake  when  the  speed 
reaches  the  pre-determined  maximum  and  continues  to  exert 
its  braking  force  until  the  speed  falls  below  the  safe 
maximum.  .  . 

It  is.  of  course,  possible  to  obtain  the  same  results  wit 
D.C.  motors  bv  allowing  the  motor  to  act  as  a  generator,  br- 
as it  requires  extreme  care  in  handling  the  control  gear 
is  not  advisable  to  use  this  arrangement  where  unskill 
labour  is  used  for  operating  the  crane. 

With  D.C.  motors  the  increase  in  speed  from  full  load  t 
running  light  varies  up  to  about  250  per  cent.    This  speed- 
ing-up on  ught  loads  is  one  of  the  advantages  of  the  serie- 
motor  which  enables  small  loads  to  be  dealt  with  mor 
expeditiously  without  the  use  of  change  speed-gear  on  th 
crab,  etc. 

There  is  a  greater  tendency  nowadays  to  adopt  slow-sp 
motors,  so  as  to  reduce   the  amount  of  gearing,  but 
medium  has  to  b<   struck,  because    the    efficiency  sav 
in  the  ""earing  is  expended  in  the  motor  owing  to  the  great 
amount  of  winding.    For  hoisting  motors  the  most  suitab 
speed  is  about  500  r.p.m.,  but  for  cross-traverse,  slewi 
and  travelling,  etc.,  this  may  be  increased  with  saiety 
to  750  r.p.m.  as  well  as  all  A.C.  crane  motors. 

The  motors  should  be  made  as  compact  as  possible,  as  tt 
headroom  available  for  an  electric  crane  of  the  overlie 
travelling  type  is  often  so  small  that  a  lot  of  trouble 
caused  to  the  crane  makers  to  accommodate  the  mot 
on  the  crab     Often  the  gearing  has  to  be  altered  with  ir 
saitisfactorv  results.     All  crane   motors  should  be  of  t 
totally  enclosed  type  to  ensure  the  interior  being  Kept  cl 
and  "free  from  dust  and  damp,  as  they  seldom  heave 
attention  necessary  to  ensure  satisfactory  running  and  tr 
dom  from  breakdown,  being  to  a.  certain  extent  out  of  t 
wav  and  forgotten.  t. 

The  choice  of  type  depends  on  the  type  of  crane  the  mo 
is  required  to  operate.  Where  the  motor  has  tcr  run  on 
load  with  little  or  no  gear  to  drive,  such  as  a  single  m 
crane  with  clutches  to  drive  the  various  motions,  a  c 
pound-wound  motor  is  necessary.  Where  regenerative  co- 
js  used  a  shunt-wound  motor  is  necessary,  but  otherwi- 
series  motor  is  undoubtedly  the  best. 

The  selection  of  a  motor  for  any  particular  purpose  dfe 
nends  on  two  factors  :  (1)  The  brake  horse-power  require* 
and  (2)  the  duty  of  the  motor.  The  brake  horse-power  re- 
quired at  the  motor  shaft  is  the  sum  of  the  theoretical  power 
required  to  lift  or  move  the  load,  plus  the  loss  in  the  gear-' 
ing  and  as  this  latter  is  a  variable  quantity  depending  on 
the  tvpe  employed,  it  is  difficult  to  obtain  a  definite  figure 
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unless  it  lias  been  determined  by  experiment  beforehand  or 
From  actual  instances.  In  most  cases  it  will  be  found  quite 
satisfactory  to  assume  a  mechanical  efficiency  of  65  per 
cent,  where  an  average  amount  of  machine  cut  spur  gear 
is  used,  75  per  cent,  for,  say,  one  reduction,  and  30  per 
cent,  to  70  per  cent,  for  worm  gearing,  depending  on  the 
"type  and  reduction. 

The  maximum  efficiency  of  a  crane  motor  should  be 
between  5  and  J  load,  as  this  is  the  average  load  a  crane 
is  called  upon  to  handle  in  every-dav  use.  The  suibject  of 
the  rating  and  testing  of  crane  motors  is-  one  on  w  hich  a 
large  amount  of  matter  could  be  written,  an  outline  only 
being  here  given. 

The  chief  controlling  factor  in  the  selection  of  a  motor 
for  intermittent  duty  is  the  ratio  between  the  working 
period  and  the  lime  taken  for  a  complete  cycle-  of  opera- 
tions. This  ratio  is  termed  the  "  load  factor,"  and  this  is 
the  only  method  by  which  the  correct  rating  can  be  ascer- 
tained, "although  it  is  seldom  adopted.  The  general  way  is  to 
specify  that  the  motor  shall  run  for  a  given  period,  say  }, 
i  or  1  hour  at  full  load  with  a  temperature  rise  not  ex- 
ceeding a  certain  figure  at  the  end  of  the  test  rdn,  this 
■being  the  simplest  way  from  the  maker's  point  of  view, 
as  in  the  former  case  a  very  prolonged  test  would  be  neces- 
sary to  ascertain  that  the  temperature  rise  did  not  exceed 
the  specified  figure.  With  the  load  factor  method  the  cycle 
of  operations  is  taken  as  12  minutes;  thus  a  motor  run- 
ning four  minutes  and  resting  8  minutes  would  have  a  load 
factor  of  ?(rd,  if  working  2  minutes  and  resting  io  minutes 
would  have  a  load  factor  of  %th,  and  so  on.  The  table 
below  gives  a  good  average  list  of  the  load  factors  which 
from  experience  have  been  found  satisfactory  for  the  duties 
stated. 


Overhead  Travelling 
Cranes. 


Load 
Factor. 

Hoisting    }i 

Cross  Traverse    % 

Travelling  ■.   % 


Travelling  Jib 
Cranes. 


Hoisting- 
Slewing 
Travelling 


Load 
Factor, 
..  lA 
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(To  be  continued.) 

THE  CALIBRATION  AND  USE  OF  A  VOLTMETER 
FOR  INSULATION  TESTING. 

By  G.  W.  Stubbincs. 


Fairly  accurate  measurements  of  insulation  resistance 
can  be  made  with  an  ordinary  voltmeter,  by  the  aid 
of  a  simple  calculation.  The  use  of  a  voltmeter  in  this 
way  has  the  advantage  of  greater  portability  than  that 
of  a  combined  set,  such  as  a  Megger,  and  also  that  of 
two  tests,  voltage  and  insulation  resistance,  being  taken 
with  the  same  instrument.  It  suffers  the  disadvantage 
of  requiring  a  supply  of  current  from  the  mains,  but 
this  usually  is  not  of  much  account,  as  it  is  rare  that 
tests  have  to  be  taken  when  such  a  supply  is  not 
available, 

The  resistance  of  the  instrument  must  be  known. 
This,  if  not  recorded  on  the  dial  of  the  instrument 
_will  always  be  furnished  by  the  makers,  if  the  number 
is  given  them.  The  procedure  for  testing  insulation 
resistance  is  to  connect  the  installation  or  device  to  be 
tested  to  a  live  main  through  the  voltmeter.  The 
■  insulation  resistance  to  earth  can  then  be  calculated 
rV 

from  the  formula  R  =  r.      R  being  the  insulation, 

v 

resistance  required,  and  the  resistance  of  the  voltmeter 
V  the  voltage  from  earth  of  the  live  main,  and  v  the 
reading  of  voltmeter.    This  is  quite  easily  proved,  as 


we  have,  with  the  voltmeter  connected  up,  its  resistance 
in  series  with  the  insulation  resistance  required.  The 
voltage  across  each  will  accordingly  be  proportional 

to  the  respective  resistances,  that  is  to  say,  ^  ==  — 

V — v  R. 

from  which  the  above  formula  immediately  follows. 

To  obtain  the  approximate  values  of  insulation 
resistances  usually  sufficient  in  practice,  a  table  can  be 
prepared  giving  values  of  R  corresponding  to  various 
readings  of  the  voltmeter.  This  table  can  be  neatly 
written  out  on  stout  paper,  stuck  in  the  lid  of  the 
portable  voltmeter,  and  varnished.  As  values  of  R 
for  readings  of  the  voltmeter  intermediate  between 
those  appearing  on  the  table  can  easily  be  estimated 
mentally,  no  calculations  will  be  necessarv.  A  better 
plan,  however,  is  to  calculate  the  voltmeter  readings 
for  various  insulation  resistances,  and  to  mark  these 
readings  pn  the  scale  of  the  voltmeter.  A  direct  reading 
insulation  resistance  scale  can  thus  easily  be  prepared. 
In  this  scale  the  zero  of  the  voltmeter  will  correspond 
to  "  infinity  "  for  insulation  resistance,  and  so  on,  while 
the  shape  of  the  scale  will  be  similar  to  that  of  a  "  Megger" 
or  other  direct  reading  instrument. 

With  an  ordinary  portable  voltmeter  giving  a  full 
scale  deflection  on  250  volts,  the  insulation  resistance 
corresponding  to  a  reading  of  one  volt  will  usually  be 
about  6  megohms.  If  the  voltmeter  has  an  additional 
scale  for  lower  voltages,  and  the  insulation  resistance 
to  be  measured  be  found  to  be  fairly  high,  the  lower 
range  can  be  used,  when  the  insulation  resistance,  as 
indicated  by  the  voltmeter,  will  be  multiplied  by  the 
ratio  of  the  two  ranges,  the  higher  to  the  lower,  to  obtain 
the  correct  value. 

The  method  can  be  adapted  for  testing  between 
poles  of  a  house  installation  by  earthing  one  pole,  and 
observing  the  insulation  resistance  to  earth  of  the  other.  ■ 
This  will  usually  be  lower  than  the  value  found  before 
earthing,  owing  to  the  leakage  between  poles.  The 
insulation  resistance  between  poles,  R,  can  then  be 

R  R 

calculated  from  the  usual  formula  R  —     1  2    >  r  and  R9 

R\ — Rz 

being  the  insulation  resistances  of  the  pole  measured 
before  and  after  earthing  the  other  pole  respectively. 

The  above  method,  which  is  really  the  use  of  a  volt- 
meter movement  as  a  micro-ammeter  directly  to  measure 
leakage  currents,  has  been  used  extensively  in  the  various 
testing  sets  now  on  the  market.  These  sets,  as  well  as 
direct  reading  sets,  such  as  the  "  Megger,"  are  costlv, 
while  an  ordinary  portable  voltmeter,  while  being  very 
much  cheaper,  and  considerably  more  portable,  for 
the  measurement  of  moderate  insulation  resistances 
gives  all  the  accuracy  required  for  practical  purposes. 


Swansea.— Lieut,  and  Adjutant  C.  H.  Brazel,  R.E., 
who  has  been  mentioned  in  despatches,  was  formerly  at 
the  Swansea  Electricity  Works. 

Penarth  E.  L.  Co. — The  annual  report  shows  total  revenue 
£5,371,  5s.  ad.,  and  the  working  expenses  £3,486  19s.  iod., 
leaving  a  balance  of  £1,884  5s-  ]l0--  to  be  carried  to  net 
revenue  account.  After  providing  £225  2s.  2d.  for  interest 
on  loans,  and  £717  3s.  <£d,  for  interest  on  debenture  stock 
and  adding  the  amount  of  £376  ics.  yd.  brought  forward 
from  previous  year,  there  remains  a  balance  of  £1 ,288  us 
which  the  directors  recommend  should  be  applied  as 
follows  : — Renewals  fund,  £750  ;  dividend  of  1  per  cent,  on 
the  ordinary  shares,  £250,  and  to  carry  forward  £288  1  is. 
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HIGH  SPEED  ELECTRO-PLATING. 


The  tendency  in  modern  electro-plating  practice  is  all 
towards  rapid  coating.  In  days  gone  by  one  thought 
instinctively  of  electro- plating  as  a  most  leisurely  process 
Work  was  "  scoured  thoroughly,  placed  m  the  vat  and 
there  it  had  to  remain  for  hours  before  the  desired  coating 
was  deposited.  The  necessity  for  careful  scouring  remains 
and  will  always  remain— though  here  again  matters  have 
been  hurried  up  by  the  introduction  of  special  cleaning 
chemicals  and  electrolytic  cleaning  methods— but  the 
actual  plating  process  has  been  enormously  accelerated 
By  the  use  of  improved  electrolyte,  by  aid  of  mechanical 
circulation  or  agitation,  and  by  working  solutions  at  corn- 
parativelv  high  temperature,  a  given  thickness  and  quality 
of  electro-deposit  can  often  be  obtained  in  as  many  minutes 
as  it  took  hours  in  days  gone  by.  For  instance,  commercial 
deposits  of  cobalt  (a  new  metal  so  far  as  commercial  work 
is  concerned)  can  be  obtained  in  three  to  five  minutes  by 
working  at  1 5o  amperes  per  square  foot  Similarly,  a 
better  deposit  than  obtainable  in  1  \  hours  from  a  rapid- 
nickel  plating  solution  "  has  been  obtained  m  five  minutes 
from  a  solution  containing  yz  ozs.  of  single  salt,  3  ozs  ot 
nickel  chloride  and  3  ozs.  of  boric  acid  per  gallon,  worked 
at  i58°F.  and  200  to  300  amperes  per  sq.  ft.  The  practi- 
cabilitv  and  success  of  "  plating-machines,'  such  as  have 
been  developed  in  America,  depend  very  largely  on  the 
use  of  processes  far  more  rapid  than  those  hitherto  called 
"  high  speed  "  processes. 

The  following  notes  are  based  upon  an  explanation 
by  Prof  W.  V.  Hoyt  (Washington  University,  St.  Lours), 
of  the  reason  why  high  temperature  increases  the  possible 
speed  of  plating.  In  order  to  make  the  explanation  clear 
it  is  necessary  to  commence  with  statements  which  have 
no  obvious  bearing  on  the  matter  in  hand,  but  which  are 
really  of  direct  importance.  .  . 

Pure  water  is  practically  a  non-conductor  of  electricity 
and  it  is  not  made  conducting  by  dissolving  in  it  sugar, 
glycerine,  alcohol  or  any  other  of  a  series  of  substances 
which  we  call  non-electrolytes.  If,  however,  we  add  an 
electrolyte  to  the  water— e.g., acid,  or  a  salt  or  a  base— 
the  solution  becomes  a  good  conductor.  The  probable 
explanation  of  this  remarkable  difference  between  the 
two  classes  of  matter  is  that  non-electrolytes  dissolve  as 
they  are,  without  any  splitting  up  of  their  molecules, 
whereas  electrolytes  break  up  into  tons  when  they  dissolve 
One  set  of  ions  carry  positive  charges  of  electricity,  travel 
in  solution  to  the  cathode  and  are  called  cottons;  the 
other  set  carry  negative  charges,  travel  to  the  anode  and 
are  called  anions.  For  example,  a  solution  of  nickel  sulphate 
contains  some  nickel  sulphate  as  such,  and  some  nickel 
cations,  and  some  sulphate  anions.  Unlike  ordinary 
metallic  nickel,  ionic  nickel  is  soluble  in  water  and  carries 
a  definite  charge  of  positive  electricity,  so  that,  under  the 
influence  of  electric  current,  the  nickel  10ns  travel  to  the 
cathode,  give  up  their  electric  charge  and  appear  as  a 
deposit  of  metallic  nickel.  Similarly,  the  sulphate  anions 
travel  to  the  anode,  give  up  their  charge  and  combining 
with  part  of  the  nickel  anode,  form  more  nickel  sulphate 
which  replenishes  the  solution  and  is  split  up  into  10ns  m  its 

^Current  is  carried  through  an  electrolyte  solely  by  the 
ions  present,  and  since  the  rate  of  plating  varies  directly 
with  the  current,  it  is  advantageous  to  have  present  as 
many  ions  as  possible.  Raising  the  working  temperature 
leads  to  this  result  by  two  means  :  (a)  the  solubility  of 
the  electrolyte  is  increased  (with  very  few  exceptions) 
and  the  total  amount  of  dissolved  material  available  is 
thus  increased.  (6)  The  proportion  of  the  dissolved  material 
which  is  split  up  into  ions  is  increased  by  raising  the  tem- 

^Siere  is  yet  another  means  by  which  higher  temperature 
permits  more  rapid  plating,  viz.,  by  increasing  the  velocity 


of  motion  of  ions.  It  is  believed  that  the  ions  in  a  solution 
are  not  stationary  but  in  very  rapid  motion,  notwith- 
standing which  they  change  their  position  comparatively 
slowly  because  they  collide  repeatedly  with  other  ions  ; 
they  travel  at  high  speed  on  zig-zag  paths  but  move  com- 
paratively slowly  from  one  part  of  a  solution  to  another. 
The  effect  of  warming  the  solution  is  to  reduce  its  viscosity  ; 
increase  the  number  of  ions  in  the  solution,  and  increase 
the  velocity  of  their  zig-zag  motion  and  migration. 
The  increased  speed  of  migration  of  the  ions  favours  high 
speed  plating  by  preventing  the  solution  near  the  cathode: 
from  becoming  impoverished. 

Thus  apart  from  its  other  effects  (on  anode  passivity, 
"  throwing  "  qualities  of  the  solution  and  so  forth),  high 
temperature  favours  rapid  plating  by  giving  a  higher 
available  metal  content  due  to  :  (1)  increased  -solubility 
of  the  salts  ;  (2)  increased  proportion  of  ionisation  ;  (3)  in- 
creased number  and  mobility  of  ions,  permitting  higher 
current  density  without  "  burning."  Naturally,  it  does 
not  follow  that  every  plating  solution  can  be  worked  hot  ; 
that  may  be  precluded  by  the  chemical  composition  of 
the  solution  or  by  alterations  in  the  class  of  deposit. 


MORE  INTERESTING   SPINNING  BY  THE 
BENJAMIN  ELECTRIC,  LTD. 


The  annexed  illustration  shows  a  special  spinning  in 
course  of  production,  a  large  quantity  of  which  has  recently- 
been  supplied  by  the  Benjamin  Electric,  Ltd.,  of  London,, 
to  an  important  Government  contract.  They  were  spun 
in  aluminium  from  blanks  42  in.  in  diameter,  of  18  gauge 
metal,  the  finished  spinning  measuring  31  in.  in  diameter 
and  x6|  in.  in  depth. 


This  is  only  one  example  of  the  widely  varied  types 
of  spinning  undertaken  and  satisfactorily  produced  at  the 
Company's  Rosebery  Avenue  Works  where  a  complete 
metal  spinning  plant  is  installed  capable  of  turning  out 
all  classes  of  spinning  work.  Inquiries  are  invited  for 
spinning  work  of  an  unusual  and  novel  character,  and  we- 
can  say  without  hesitation  that  their  past  achievements  in 
such  -directions  guarantee  their  ability  to  successfully- 
produce  same. 

Preston.— The  dead  body  of  Mr.  W.  E.  Walker,  of  Manor- 
Avenue,  Fulwood,  Preston,  chief  cashier  in  the  Corpora- 
tion Tramways  Department,  was  found  on  the  railways 
at  St  Anne's-on-Sea,  late  on  Monday  evening.  He^had 
evidently  been  knocked  down  by  the  9-4°  P-™-  train  out 
of  St.  Anne's.  His  identity  was  established  by  the  wallet 
and  cards  in  his  possession. 
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SIEMENS  MOTORS 


—  fop  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELE8RAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  S350. 


JOHNSON   &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.  A.C.  CONTROL- ALSO  A.C.   &  D.C.  L.T. 

AND 

TRANSFORMERS 

STANDARDISED  UP  TO   1,500  K.V.A.   25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION. 

SUPPLIERS    TO  THE 

ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 


Johnson  m  Phillips  I™ 

Charlton.  London.S.E. 

Telegrams:  ESTABLISHED    1875.  Telephone: 

Juno.  Charlton  Kent;  Greenwich  400  (6  lines). 
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3  core  19/U  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


^^OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

HpHERE  is  a  latin  motto, 
"  Experto  Creole,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield   Stret,  LONDON,  E.C. 


ELECTRIC 
TORCHES  AND 
FLASHLIGHTS. 

Tubular  Torches  in  large,  medium  and  small  sizes,  in 
oxydised  finish  of  the  very  best  quality,  delivered  from 
stock.    For   next  season   we  can  book    your  orders 
for  High. class  Seamless  Tubular  Torches  with  Nickel 
Finish  of  'the  First  Quality. 

Write  to-day  for  List  No.  FL2. 

S.  G.  LEACH  &  Co.,  Ltd.,  and  Manufacturers, 

26-30,    Artillery    Lane,    LONDON,  E.C.2. 


TELEGRAPHY.  A  Detailed  Exposition  of  the  Telegraph  System  of  the 
British  Post  Office.  By  T.  E.  Herbert.  A.M.Inst.E.E.,  Engineer,  Post 
Office  Engineering  Department.  Third  Edition,  Thoroughly  revispd  and 
Enlarged.    With  630  Illustrations.   9s.  net  (postage  6d,).     Just  published. 

WHITTAKER'S    ARITHMETIC    OF    ELECTRICAL  ENGINEERING. 

For  Technical  Students  and  Engineers,  Containing  82  Worked  Examples 
and  300  Exercises.  2s.  net  (postage  4d.). 

ARITHMETIC  OF  ALTERNATING  CURRENTS.  Containing  50  Worked 
Examples  and  182  Exercises.  By  Ellis  H.  Crapper,  li.Eng.,  M.I.E.E.  With 
45  Diagrams.   2s.  6d.  net  (postage  4d.). 

ELECTRIC  CIRCUIT  THEORY  AND  CALCULATIONS.  By  W.  Perren 
Maycock,  M.I.E.E.   Wi*h  120  Illustrations.   3s.  6d.  net  (postage  4d.). 

ALTERNATING-CURRENT  WORK.  An  Introductory  Book  for  Engineers 
and  Students.  By  W.  Perren  MAYCOCK,  M.I.E.E.  With  258  Illustrations. 
6s,  net  (postage  5d.). 

WIRELESS  TELEGRAPHY.  A  Practical  Handbook  for  Operators  and 
Students.  By  W.  H.  Marchant.  With  154  Illustrations.  Ss.  net  (postage 
6d.). 

Catalogue  of  Books  on  Electricity,  etc.,  Post  Free. 
WHITTAKER  &  CO.,  2,  White  Hart  Street,  Paternoster  Sq.,  LONDON,  E.C  . 


F.WIG6INS-S0NS 

102.  103,104,  Mlnorlea.  London 

For  Lamps,  Stoves,  Ventilators, 
EleotrioaT  Work,  Philosophical, 
and  for  all  purposes. 

Largest  Stock  In  the  World. 
Contractors  to  H.M.  Government 

Telephone  No.  a*»8  Avenue. 


WYNN,  TIMMINS,  &  CO.,  LTD. 

CENTURY  WORKS.  COMMERCIAL  STREET.  BIRMINGHAM. 


Plierwlth  Insulated 
"eodle. 
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TO    OUR  READERS. 

Electricitt  is  publisher]  every  Friday,  and  is  on  sale  at  the  principal 
Railway  station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large' sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
▼ievra.  .  .       ..  . 

Questions  to  whioh  an  answor  is  required  must  be  accompanied  by  a  la. 
stamp  for  reply.  When  oorisidered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  -     ,  . 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription.— 10s.  fid.  a  voar,  5s.  3d.  half-year,  3s,  !>d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingodm ;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  pavable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
S6 -39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gterrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

OUR  POSTAL  ADDRESS.— Will  readers  please  note  that 
under  the  new  London  Postal  Regulations  our  address  is 
36,  Maiden  Lane,  London,  W.C.2.  Letters  so  addressed 
will  have  priority  in  delivery. 


BRITISH 
MADE 


STRONG,  RELIABLE. 
BRILLIANT.  ECONOMICAL 


LAMPS 


Obtainable 
from  Electricians 
everywhere. 


British 
Magnetos 


Current  Topics. 

Proof  of  the  vitality  of  this  new  branch  of  the 
British  electrical  manufacturing  industry  was  forth- 
coming in  the  shape  of  a  recent  paper 
read  before  the  Aeronautical  Society. 
It  was  pointed  out  by  the  author 
that,  prior  to  the  war  the  number  of 
high  tension  magnetos  produced  in 
this  country  formed  a  negligible  proportion  of  the  total 
number  in  use.  Since  the  war,  however,  the  magneto 
industry  in  this  country  has  developed  amazingly,  and 
ten  British  firms  have  .supplied  the  Government,  for 
war  purposes,  and  princially  for  aircraft,  with  no  fewer 
than  200,000  magnetos. 

Those  in  a  position  to  judge,  agiee  that  the  British 
product,  as  at  present  constructed,  is,  at  least,  the 
equal  of  the  pre-war  Bosch  machine  emanating  from 
Stuttgart,  and  it  is  confidently  stated  that  certain 
developments  now  taking  place  will  result  in  the  pro- 
duction, by  British  makers,  of  new  types  of  magneto 
superior  to  anything  evolved  by  Hun  manufacturers  of 
these  articles  in  the  past.  The  fact  that  the  major 
portion  of  the  magneto  output  of  this  country  since  the 
outbreak  of  the  war  has  been  for  use  on  aircraft,  is  in 
Itself  a  sure  indication  that  the  problem  has  been 
successfully  solved,  inasmuch  as  the  aeroplane  magneto 
has  to  perform  its  functions  under  far  more  exacting 
conditions  than  an\  other  ignition  device. 


Weight,  is  obviously  an  important  factor  in  aeroplane 
construction,  and  the  magneto  intended  for  use  on  air- 
craft must- therefore  be  as  light  as  possible,  consistent 
with  efficiency  and  reliability,  the  latter  being  a  most 
vital  factor  as  affecting  the  safety,  if  not  the  very  life, 
of  the  airman.  To  this  end  it  is  necessary  to  develop 
a  machine  embodying  a  minimum  weight  of  material 
in  its  construction,  and  to  employ,  if  possible, 
aluminium  castings  for  the  non-magneto  portions  of 
the  machine.  Die  castings)  made  of  an  aluminium- 
copper  alloy  containing  no  zinc,  are  preferable  to 
sand  castings.  Satisfactory  castings  of  this  descrip- 
tion are  being  produced  in  the  country,  and  the 
output  is  being  steadily  increased  to  meet  the  demand 
of  the  magneto  manufacturers. 


Of  almost  equal  importance  from  the  standpoint  of 
efficiency  is  the  sparking  plug,  a  device  which  not  only 
has  to  stand  the  extremely  high  and 
intermittent  voltage  strains  set  up  by 
— and  Plugs,    the  magneto  itself,  but  also  to  resist 
disruptive  discharge  or  breakdown  of 
its  insulation  under  the  extremely  try- 
ing conditions  represented  by  high  explosion  pressures 
and  the  temperatures  of  exploding  gases.    In  the  early 
days  of  the  internal  combustion  engine,  as  applied  to 
motor  vehicles,  the  sparkingplug  offered  one  of  the  most 
difficult  problems  for  the  manufacturer  of  ignition 
apparatus  to  solve. 

One  seldom  came  across  a  motorist  of  any  experience 
who  had  not  experienced  plug  trouble  of  one  kind  or 
another,  and  inventors  set  their  wits  to  work  to  evolve 
a  pet  feet  plug  which  would  stand  up  to  constant  hard 
work  as  represented  by  so  many  thousand  explosions 
per  hour  and  an  equal  number  of  high  voltage  surges, 
each  tending  to  break  down  its  insulation  at  the  moment 
ot  maximum  physical  strain.  All  kinds  of  plugs  were 
evolved,  incorporating  mica,  porcelain,  glass,  steatite, 
etc.  ;  various  shapes  of  electrodes  also  were  experi- 
mented with,  and,  in  short,  there  is  probably  no  other 
simple  electrical  device  which  has  passed  through  so 
many  and  varied  stages  of  evolution  as  the  sparking 
P^g.   

To-day  we  have  many  excellent  examples  available, 
but  even  so,  I  very  much  doubt  whether  the  problem 
of  the  perfect  plug  has  been  effectively  solved.  I  have 
a  personal  experience  of  plugs  extending  over  many 
years  of  motoring  ;  I  recall  the  early  and  excellent 
E.I.C.  mica  plugs  which  gave  such  good  service  that 
the  plug  was  the  very  last  thing  one  suspected  when 
engine  trouble  developed.  One  of  these  plugs  ran  me 
many  thousands  df  miles,  and,  when  it  finally  gave  up 
the  ghost  and  refused  to  spark,  I  tried  nearly  all  other 
possible  faults  before  finally  tracing  the  trouble  to  my 
old  and  trusted  friend. 


Now  there  are  plug  troubles  to-day,  and  even  w  ith  the 
best  makes.  Some  modern  plugs  exhibit  a  reprehen- 
slbief  tendency  to  soot  up  or  accumulate  a  deposit  of 
any  free  particles  of  oil  which  may  be  present  in  the 
cylinder.  Others  have  too  readily  fusible  points  and 
rapidlv  build  up  a  conducting  bridge  of  fused  metal 
particles  across  the  minute  gap  between  the  electrodes. 
I  have  had  in  use  for  some  time  past  a  couple  of  the 
best  known  British  plugs  on  the  market.  I  paid  a 
good  price  for  them,  and  have  used  them  alternately, 
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changing  over  from  time  to  time  and  cleaning  the  used, 
plug  as  occasion  offered,  ready  for  the  next  term  of 
service. 


Within  the  last  few  weeks  my  engine  has  developed  a 
sluggishness  which  I  attributed  to  various  causes  ;  I 
tried  each  of  my  pet  theories  in  turn,  only  to  be  beaten 
in  the  long-  run,  for  no  lasting  improvement  in  the 
running  resulted*  Among  other  things  I  changed  the 
plugs,  giving  each  a  turn,  cleaned  them,  and  again 
tried  them.  There  was  no  mis-firing,  indicating*  the 
usual  plug  breakdown,  but  the"  engine  still  failed  to 
give  off  its  maximum  H.P.,  and,  for  the  time,  I  was 
beaten. 


The  other  day  I  happened  upon  an  old  design  of 
single  point  plug  with  porcelain  insulator,  which  used 
to  be  a  popular  favourite  in  the  days  when  compression 
ratios  were  iower  than  they  are  to-day,  and  battery  and 
coil  ignition  w  as  still  the  leading  system.  I  resolved  to 
try  this  plug,  in  my  modern  high  compression  engine. 
The  result  w:  s  astonishing.  All  the  old  vim  returned 
at  once,  and,  for  a  mile  or  two  everything  went  well. 
Unfortunately  the  early  design  was  not  up  to  the 
greater  stresses  of  modern  engines  and  the  plug1  soon 
gave  out.  Inspection  showed  one  of  the  points  to  have 
been  burnt  away  by  the  heat,  whilst  the  insulator  had 
loosened  and  was  allo  wing  g  as  to  escape  under  explosion 
pressure. 


The  experience  definitely  proved  that  my  modern 
plugs  were  at  fault,  and,  what  is  more  important,  that 
the  trouble  had  developed  gradually.  Instead  of  the 
sudden  breakdown  with  which  one  was  familiar  in  the 
case  of  earlier  models,  these  latter  day  products, had 
been  gradually  deteriorating,  so  gradually,  in  fact,  that 
their  failure  had  not  made  itself  sufficiently  evident  to 
warrant  suspicion.  Evidently  the  insulator  had  given 
out  under  continued  use,  and  was  allowing  a  certain 
leakage  of  current,  giving  the  effect  of  a  partially 
shunted  spark  and  an  inefficient  explosion.  There  was 
not  the  slightest  suspicion  of  misi-firing,  indicating-  a 
total  breakdown,  and  close  examination  of  the  dis- 
mantled plug  has  since  failed  to  indicate  the  source  of 
the  trouble. 


From  my  standpoint  the  experience  has  been  invalu- 
able, inasmuch  as  I  have  been  prone  to  let  well  alone 
in  the  case  of  leading  makes  of  plugs  of  established 
repute.  Henceforth  I  shall  suspect  every  plug  until  I 
have  proved  its  innocence  to  my  own  satisfaction.  I 
am  at  present  using  a  cheap  American  pattern  which, 
before  the  war,  retailed  at  about  fifteen  pence.  It  is 
a  crude-looking  article,  but,  so  far,  has'given  every 
satisfaction. 

Elektron. 


Leeds. — The  annual  accounts  of  the  Corporation  Elec- 
tricity Department  for  the  year  ended  March  31st,  shows 
total  receipts  bf  £242,589,  compared  with  £187,724  in  the 
previous  year.  The  gross  profits  are  £133,135,  compared 
with  £112,581,  and  the  net  profits  £87,278,  compared  with 
£72,720.  From  the  net  profit  £69,902  is  deducted  for 
redemption  fund  charges,  and  contribution  to  capital 
account  of  £13,125,  leaving  a  surplus  of  £4,161,  compared 
with  £8,716. 


Correspondence. 


BELL  TRANSFORMERS. 


To  the  Editor  of  Electricity. 

Dear  Sir, — We  are  glad  to  notice  your  article  on  Bell 
Transformers.  These  goods  have  certainly  not  been 
understood  in  the  past  as  they  might  have  been,  and 
your  article  will  be  much  appreciated  by  many. 

We  would  like  to  point  out,  however,  that  for  D.C. 
Bells  it  is  quite  easy  in  most  instances  to  run  bells  of  4m. 
diameter  and  upwards  direct  on  the  D.C.  mains  of  any 
voltage  up  to  250  volts.  Bells  have  recently  been  pro- 
duced for  mine  signalling  work  which  are  practically 
sparkless,  and  the  same  methods  can  be  employed  on 
bells  connected  direct  to  lighting  voltages. 

We  think  some  of  your  readers  might  be  interested,  as 
we  do  not  think  the  fact  that  such  bells  are  obtainable  is 
well  known. 

With  regard  to  AX.  Bells,  for  small  bells,  of  course, 
transformers  are  desirable,  but  for  Factory  Bells  there  is  no 
reason  why  these  should  not  be  run  direct  off  the  mains. 
There  is  now  a  satisfactory  12m.  bell  on  the  market,  which 
operates  off  either  D.C.  or  A.C.  mains,  and  working  on  a 
new  principle  gives  a  much  louder  ring  than  bells  of  the 
usual  type. 

Yours  faithfully, 

For  Gent  &  Co.,  Ltd.. 

H.  Waddington, 
Works  Manager. 


RANGE  OF  SEARCHLIGHT  PROJECTORS. 


Calculation  of  the  range -of  a  searchlight  is  a  matter  of 
particular  importance  just  at  present,  The  range  depends 
on  many  factors  amongst  which  may  be  mentioned  the 
power  of  the  arc  lamp  and  the  optical  dimensions  and 
efficiency  of  the  reflector  ;  also,  the  transparency  of  the 
atmosphere  ;  the  distance  at  which  the  objective  is  placed, 
the  dimensions  and  nature  of  the  object ;  its  colour  and 
the  colour  of  the  background  ;  and  the  distance  between 
the  observer  and  the  objective.  The  effect  of  atmospheric 
conditions  is,  of  course,  all  important  and  it  should  be 
noted  that  this  transparency  acts  on  a  double  range,  viz., 
on  the  light  sent  from  the  searchlight  to  the  objective  and 
on  the  light  reflected  by  the  latter  to  the  observer.  In 
his  book  on  the  range  of  seachlight  projectors*,  M.  Jean 
Rey,  quotes  instances  in  the  present  war  when  airmen  and 
troops  thought  they  were  discovered  by  enemy  searchlights 
though  this  was  not  actually  the  case.  The  illumination 
received  by  the  (unwilling  ?)  objectives  was  in  some  cases 
greater  than  given  by  the  full  moon  at  its  zenith  yet,  for 
reasons  explained  in  the  above-mentioned  book,  the 
enemy  was  quite  unable  to  see  our  men.  The  reflecting 
or  diffusing  qualities  of  an  object  and  the  degree  of  contrast 
with  its  background  are  important  factors  in  determining 
its  visibility.  Finally,  the  human  eye  is  unable  to  perceive 
objects,  even  iL extremely  luminous,  which  subtend  less 
than  a  certain  angle  at  the  observer's  eye.  For  objects 
of  small  dimensions,  considerations  of  "  visual  sharpness  " 
may  need  much  greater  increase  in  illumination  than 
would  be  required  merely  by  increased  distance  and 
atmospheric  obsorption.  Despite  the  number  of  factors 
involved  in  determining  the  range  of  a  searchlight,  M.  Rey 
has  collected  formulae  and  compiled  curves  which  make 
possible  determination  of  the  range  of  modern  projectors 
used  on  such  modern  targets  as  submarines,  trenches, 

aircraft,  and  so  on.  

♦English  translation  by  J.  H.  Johnson.  12s.  6d.  net, 
12s.  Tod.  post  free,  from  Electricity  Offices. 
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ELECTRICITY. 


FUNDAMENTALS  OF  ILLUMINATION. 


{Continued  from  page  282.) 
The  Lumen. 

We  have  seen  from  Fig.  2  that  candle-power  alone  gives 
no  indication  of  quantity  of  light.  It  remains,  therefore, 
.for  us  to  develop  a  unit  whereby  we  can  measure  the  quan- 
tity of  light  emitted  by  a  source.  For  this  purpose  let  us 
assume  a  source  giving  one  candle-power  in  every  direction 
.and  that  this  source  is  placed  at  the  centre  of  a  sphere 
painted  black  on  the  inside  and  having  a  radius  of,  say,  1 
tool  as  show  n  in  sketch  A,  Fig.  3.  OR  represents  an  open- 
ing in  the  sphere  through  which  some  of  the  light  may 
escape:  The  quantity  of  light  allowed  to  escape  may  be 
varied  by  varying  the  size  of  the  opening,  with  the  candle- 
power  of  the  source  and  the  radius  of  the  sphere  remaining 
fixed;  if  we  decide  on  some  definite  size  of  opening  at  OR 
we  will  have  a  definite  quantity  of  light  which  we  can  use 
as  our  unit  for  measuring  quantity.  The  simplest  area 
or  unit  to  assume  for  OR  is  1  square  foot,  and  if  we  do 
make  this  opening  of  an  area  of  1  square  foot,  the  amount 
■of  light  that  escapes  is  considered  to  be  the  unit  of  quantity, 
and  it  will  be  1  lumen.    (We  could  choose  a  sphere  of  any 


radius  we  cared  to,  so  long 


cept  the  proportion  the 


at  this  point  were  found  to  be  6  inches,  he  might  say 
that  the  pool  contained  6  inches  of  water.  Obviously, 
such  a  measurement  of  this  sort  corresponds  to  the  measure- 
ment of  the  quantity  of  light  given  off  by  an  illuminant 
as  determined  by  its  candle-power  in  any  direction.  On 
second  thought,  the  investigator  anight  make  determinations 
of  depth  at  regular  intervals  along  a  straight  line  through 
the  centre  of  the  pool  from  edge  to  edge,  and  find  the 
average  depth  along  this  line  to  be,  say,  4  inches.  To 
say  that  the  poof  contains  4  inches  of  water  would  be  almost 
as  meaningless  as  the  first  determination.  If  measure- 
ments of  depth  were  made  at  equal  intervals  both  cross- 
wise and  lengthwise  of  the  pooi,  and  the  average  depth 
were  found  to  be,  say,  4$  inches,  this  determination  would 
give  an  idea  of  the  quantity  of  the  water  in  the  pool  if  the 
area  of  the  pool  is  known.  This  determination  corresponds 
to  mean  spherical  candle-power.  Now,  if  the  average  depth 
of  the  pool  as  just  determined  is  45  inches  and  the  pool  l  as 
an  area  of,  say,  3,500  square  inches,  the  quantity  of  water 
in  the  pool  would  be  3,500  times  or  15,750  cubic  inches. 
To  say  that  the  pool,  contains  15,750  cubic  inches  of  water 
is  definite  and  positive,  and  this  measurement  corresponds 
to  the  number  of  lumens  given  off  by  a  light  source.  The 
average  depth  of  the  pool  corresponds  to  the  average  inten- 
sity of  the  light  source  in  all  directions,  and  the  area  of 


/Ft 


2— .Sphere  opening  OR  has  area  of  one  square  foot, 
and  emits  one  lumen  of  light.  In  case  B,  one  lumen  of 
light  falls  on  surface  OPOR. 

same  by  making  the  size  of  the  opening^  such  that  its  area 
would  be  equal  to  the  square  of  the  radius.) 

If  the  area  of  OR  is  made  |  square  fool,  the  light  escap- 
ing will  amount  to  $  lumen;  if  the  area  of  OR  is  doubled, 

I  the  light  escaping  will  be  2  lumens.  On  the  other  hand, 
if  we'  have  a  uniform  source  of  2  candle-power  instead  of 
1,  2  lumens  will  be  emitted  through  an  opening  of  1  square 
foot  in  this  particular  sphere.  We  know  by  arithmetic  that 
the  total  surface  of  the  sphere  having  1  foot  radius  is  12.57 
square  feet.*  In  other  words,  removing  the  sphere  entirely 
we  would  have  the  equivalent  of  12.57  openings  the  size 
of  OR;  that  is,  if  the  c  andle  gives  1  candle-power  in  every 
direction,  with  the  sphere  removed  it  would  give  12.57 
lumens.  This  means  that  if  we  knenv  the  mean  spherical 
candle-power  of  a  lamp,  by  multiplying  this  value  by  12.57 
we  obtain  the  number  of  lumens  emitted  by  that  lamp.  A 
lumen  may  also  be  defined  as  being  equivalent  to  the  quan- 
tity of  light  inlercepled  by  a.  surface  of  1  square  foot  every 
point  of  which  is  at  a  distance  of  1  foot  from,  a  uniform 
source  of  1  foot  from  a  uniform  source  of  1  candle-power. 
(Fig.  3,  sketch  B.) 

In  the  lumen,  then,  we  have  a  unit  that  measures  quantity 
of  light  rather  than  intensity  in  a  single  direction.  The 
lumen  stands  in  the  same  relation  to  the  candle-power  as 

I  the  cubic  foot  or  gallon  does  to  the  foot  or  inch,  being  a 
cubic  unit  rather  than  a  lineal  one. 

A  Measurement  Analogy. 
A  conception  of  the  relation  of  the  units  just  discussed 
mav  be  obtained  from  the  following  simple  analogy: 
Suppose  that  we  have  an  irregular  pool  of  water  and  it  is 
desired  to  obtain  a  measurment  of  the  quantity  of  water 
in  the  pool.  The  most  simple  measurement  one  might  he 
tempted  to  make  would  be  to  measure  the  depth  at  some 
point  by  means  of  a  yardstick.    If,  for  example,  the  depth 


-The  illumination  at  A  is  one 
foot-candle. 

f  the  pool  corresponds  'to  the  area  of  the  imaginary  sphere 
about  the  light  source.    Just  as  cubic  inches,  cubic  feet, 

I  C)r  gallons  represents  definite  quantity  in  the  above  illustra- 
tion, so  lumens  represent    definite  quantity  of  light. 

The  Foot-Candle. 
Light  is  a  cause,  and  illumination  the  effect  or  result. 
We  measure  the  cause  in  terms  of  either  the  lumen  or 
the  candle-power,  these  units  applying  to  the  light  source 
itself  and  not  to  the  point  where  the  light  is  utilised.  To 
measure*  the  illumination  on  our  newspaper,  desk,  or  other 
working  plane,  we  employ  a  unit  called  the  foot-candle. 
.1  foot-candle  represents  an  intensity  of  illumination  equal 
to  that  produced  by  a  source  of  1  candle-power  at  a  point 
on  a  surface  1  foot  'distant  from  the  source  and  perpendicular 
to  the  beam  at  thai,  point.  In  Fig.  4,  if  the  source  S  gives 
an  intensity  of  1  candle-power  along  the  line  S.\,  and  if  A 
is  1  foot  distant  from  the  source,  the  intensity  of  illumination 
on  the  plane  CD  at  the  point  A  is  1  foot  candle.*  The  foot- 
candle  is  'the  most  tangible  unit  we  have  to  deal  with,  for 
the  number  of  foot-candles  we  have  on  the  working  plane, 
other  things  being  equal,  determines  directly  whether  or 
not  there  is  sufficient  light.  A  concrete  idea  of  a  foot-candle 
of  illumination  can  be  obtained  by  considering  a  newspaper 
being  read  by  the  light  of  a  candle,  the  paper  being  held 
approximately  1  foot  away  from  the  candle. 


The  foot-candle 


*  If  instead  of  being  perpendicular  to  the  axis  of  the  beam, 
the  plane  A'B  is  tilted  at  an  angle,  as  shown  in  Fig.  5,  it 
will  be  seen  that  the  light  of  this  beam  is  spread  over  a 
greater  area  than  if  the  plane  is  perpendicular,  so  that 
the  intensity  of  illumination  on  the  plane  is  less  in  proportion 
to  the  ratio  of  the  length  of  A'B  to  the  length  of  AB  or  to 
the  cosine  of  the  angle  between  a  perpendicular  to  AB  and 
the  axis  of  the  beam,  which  is  the  angle  X,  so  that  if  with 
the  plane  in  the  position  A'B  the  illumination  is  1  foot-candle, 
and  the  cosine  of  the  angle  X  is  0.6,  the  average  illumination 
on  the  plane  in  position  AB  will  be  only  0.6  of  a  foot-candle. 
This  relation  is  rarely  used  in  the  more  common  illumination 
problems. 
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V  a  lineal  unit  applying  to  any  point  on  a  surface;  dv 
averaging  the  toot-candles  at  .a  number  of  points  on  a  plane 
*-e,  of  course,  get  the  average  intensity  of  illumination  on 
that  plane.  ,    .  .  . 

Care  should  be  taken  to  avoid  confusing  the  intensity 
of  illumination  on  a  surface  as  indicated  by  the  foot-candles 
with  the  appearance  as  regards  brightness  of  the  surface. 
\  grey  surface  lighted  to  an  intensity  of  one  foot-candle 
Will  not  appear  as  bright  to  the  eye 'as  a  white  one  for  a 
certain  proportion  of  the  light  falling  upon  the  plane  is. 
absorbed,  and  does  not  come  to  the  eye  of  the  observer. 
In  the  case  of  dark  surfaces  this  absorption  is  greater  than 
in  the  case  of  light  ones,  and  for  a  perfectly  white  surface 
would  be  zero.  The  brightness  of  an  object  depends  upon 
both  the  intensity  of  illumination  on  it  in  foot-candles  and 
the  percentage  of  light  that  it  reflects. 

Having  defined  the  foot-candle  as  a  unit  of  intensity  ot 
illumination,  we  are  naturailv  interested  in  seeing  how  the 
intensity  of  illumination  varies  as  the  intensity  of  the  source 
of  light  as  a  candle-po*ve,r  of  the  source  varies,  and  also 
as  the  distance  of  the  plane  from  the  source  varies.  It  is 
obvious  that  if  in  Fig.  4  instead  of  an  intensity  of  1  candle, 
power  along  the  line  SA  we  have  an  intensity  of  2  candle- 
power,  the'  illumination  at  A  will  be  twice  as  great,  and 
that  if  we  have  an  intensity  of  5  candle-power  the  illumina- 
tion at  A  will  be  five  times  as  great.  Now,  if  we  consider 
a  source  of  1  candle-power  as  shown  in  Fig.  6,  we  know 


PfO.  6. — The  illumination  on  the  screens  varies  inversely  as 
the  square  of  their  distance  from  the  light  source. 

that  the  intensity  of  illumination  on  A  which  is  1  foot  distant 
is  1  fool-candle."  If,'  however,  we  remove  the  plane  A  and 
allow  the  same  beam  of  light  that  formerly  was  inter- 
cepted by  A  to  pass  on  to  the  plane  B  2  feet  away,  we  find 
as  shown  in  the  diagram  that  this  same  beam  of  light 
would  have  to  cover  four  times  the  area  of  A;  and,  in  other 
words,  inasmuch  as  we  cannot  get  something  for  nothing 
we  would  find  that  the  average  intensity  on  B  2  feet  away 
would  be  one-fourth  as  high  as  that  on  A  1  foot  away,  or 
one-fourth  of  a  foot-candle.  In  the  same  way,  if  B  also  is 
removed  and  the  same  beam  allowed  to  fall  upon  plane  C 
3  feet  away  from  the  source,  it  will  be  spread  over  an  area 
nine  times  as  great  as  A,  and  so  on;  at  a  distance  of 
S  feet  we  would  have  only  one  twenty-fifth  cf  a  foot-candle. 
Tram  this  we  deduce  that  the  intensity  of  illumination  falls 
off  not  in  proportion  to  lire  distance  but  in  proportion  to  the 
square  of  the  distance.  This  relation  is  commonly'  known 
as  the  inverse  square  law. 

Important  Relation  Between  Foot-Candle  and  Lumen. 

If  we  refer  back  to  Fig.  3B  we  see  that  the  surface 
OPOR  is  illuminated  at  every  point  in  -am  intensity  of  1 
fopt-candle.  We  also  know  bv  definition  that  the  quan- 
tity, of  light  falling  on  the  plane  OPQR  is  1  lumen.  This 
fives  us  the  important  laW  that  1  lumen  so  utilised  that 
all  the  light  is  spread  over  a  surface  of  1  square  foot,  that 
.surface  will  be  lighted  to  an  average  of  1  foot-candle.  This 
relation  gives  a  most  important  advantage  for  the  lumen 
basis  from  the  standpoint  of  figuring  illumination.  Sup- 
pose, for  example,  thai  we  wish  to  light  a  room  10  feet 
square  (100  square  feet)  to  an  intensity  of  5  foot-candles. 
We  know  from  the  relation  just  mentioned  that  to  pro- 
duce  1   foot-candle,   100  ftimens  will  have  to  fall  on  the 


working  plane;  and  to  produce  5-foot  candles,  of  couise 
500  lumens  will  be  needed.  If  we  were  able  to  utHTse  all 
of  the  light  from  the  lamp  on  the  working  plane,  a  500 
lumen  lamp  would  answer  our  purpose,  but  since  there  is 
always  loss  in  the  reflecting  equipment  and  in  absorption 
bv  walls  and  ceiling,  onlv  part  of  the  light  is  available  at 
the  working  plane.  "From  tables  that  will  be  published  later 
we  can  see  that  this  utilisation  efficiency,  as  it  is  called, 
is  for  anv  given  type  of  reflector  in  any  given  tvpe  of 
room;  hut  if,  say,  50  per  cent,  of  the  light  is  utilised,  we 
know'  that  we  will '  have  to  supply  two  times  500  lumen.-, 
or  1,000  lumens  to  get  our  intensity  of  5  foot-candles,  and 
bv  consulting  our  table  in  the  technical  section  of  the 
data  book,  we  see  that  a  ioo-watt  lamp,  which  gives  1,260 
hmens    would  easilv  fulfil  this  condition. 

There  are,  qf  course,  other  factors  in  illumination  de- 
sign, such  as  spacing,  hanging  height,  etc.,  that  will  be 
taken  up  in  a  succeeding  article,  but  this  one  point  always 
holds,  namelv,  for  every  foot-candle  intensity  per  square 
foot  of  -area -in  the  working  plane,  one  effective  lumen  is 
needed  The  effective  lumens  given  off  by  a  lamp  can  be 
obtained  bv  multiplying  the  total  lumens  of  the  lamp  by 
the  utilisation  factor;  for  example,  a  1,000  lumen  lamp 
equipped  with  a  reflector  and  used  in  a  room  tor  which 
the  utilisation  efficiency  is  60  per  cent,  would  give  600 
effective  lumens— enough  to  light  100  square  feet  in  in- 
tensity of  6  foot-candles,  or  to  light  200  square  feet  to  an 
average  intensity  of  3  foot-candles,  and  so  on,  assuming, 
of  course,  that  "the  installation  would  be  satisfactory  from 
the  standpoint  of  hanging  height  and  spacing. 

(To  be  continued.) 


ARRANGEMENT    FOR    MAGNETISING  STEEL 
EFFECTIVELY. 


Writing  to  the  Editor  of  the  Electrical  World,  of  New 
York  Mr.  George  A.  Broder  says  :— The  usual  method 
of  magnetising  a  piece  of  steel  that  is  used  in  small  estab- 
lishments or  in  the  repair  shops  has  been  found  by  me  to 
be  very  slow  and  to  give  in  many  cases  a  non-permanent 
magnet  I  have  found  that  by  using  what  amounts  to 
an  interrupter  it  is  possible  to  produce  much  more  rapidly 
and  more  effectively  a  strong  permanent  magnet.  The 
idea  is  that,  instead  of  having  the  magnetising  solenoid 
or  electromagnet  coil  produce  a  continuous  flux  through 
the  piece  of  steel  to  be  magnetized,  it  is  much  better  to 
interrupt  the  current  in  the  magnetising  coil  and  thereby 
the  flux  produced  by  it,  this  interruption  .occurring  at 
regular  intervals  so  as  to  produce  what  amounts  to  a 
jumping  or  pounding  effect  so  that  the  molecules  of  the 
piece  of  steel  are  more  readily  arranged  m  magnetised 
order  and  therefore  the  piece  of  steel  more  quickly  and 
permanently  converted  into  a  strong  magnet.  The 
scheme  consists  of  connecting  a  relay  m  series  with  the 
magnetising  coil,  so  that  the  armature  of  this  relay  would 
intermittently  open  and  close  a  shunt  around  a  lamp.  This 
lamp  serves  in  place  of  a  condenser  to  reduce  sparking 
when  opening  the  shunt  circuit  and  allows  the  current 
to  be  reduced  to  a  low  value  instead  of  having  the  circuit 
entirely  broken.   >__^_ 

Mentioned  in  Despatches.— Lieutenant  A.  Sizer,  of 
Pontefract,  near  Leeds,  who,  previous  to  joining  the 
Colours,  was  an  electrical  engineer  at  Westinghouse  Works, 
Manchester,  is  mentioned  in  Sir  Douglas  Haig's  recent  list 
of  recommendations  for  honours. 

Newcastle.— Corporal  D.  Page,  formerly  a  motor-man 
in  the  tramway  department,  was  killed  in  action  on  April 
25.  Lance-Corporal  R.  Schofield,  also  an  employee  of 
the  tramways  department,  has  been  dangerously  wounded, 
and  is  now  in  a  base  hospital  in  France. 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES* 


By  R.  W.  Weightman,  Member. 


(Continued  from  page  306. ) 

Primary  cells  of  Meidinger,  Gravity,  and  Carponms 
types  are  in  use,  bltt  the  British  Post  Office  type  of 
Leclanche  cell  has  recently  been  adopted. 

All  the  principal  circuits  are  equipped  with  type- 
writers, which  are  now  provided  by  the  Department. 
Hitherto  the  telegraphists  had  to  supply  their  own 
I  machines.  "  Touch  typists  "  axe  being  trained  with  ex- 
cellent results  to  transcribe  Morse  signals  from  Wheat- 
stone  tape  for  -delivery  to  the  public.  Some  of  the 
typists  have  attained  a  speed  of  from  50  to  60  messages 
per  hour. 

A  re-organisation  of  the  circulation  of  traffic  from 
small  offices  has  recently  been  made.  Where  formerly  a 
number  of  small  offices  situated  at  great  distances  from 
the  chief  office  of  a  State  worked  direct  with  the  chief 
office  on  one  wire,  they  are  now  subdivided  and  con- 
nected on  short  lines  with  distributing  centres  which 
;  have  fast  direct  communication  with  the  chief  office. 
This  involves  an  extra  transmission,  but  the  experience 
is  that  the  traffic  is  handled  more  rapidly  and  conges- 
■  tion  is  reduced  to  a  minimum. 

New  Zealand. — Single-current  Morse,  both  open  and 
;  closea  circuit,  Morse  duplex  and  quadruplex  are  the 
•  principal  systems  in  use,  and  the  apparatus  is  generally 
;  of  British  Post  Office  type.  Single  needles  have  never 
'  been  used,  and  the  Wheatstone  automatic  was  discarded 
some  years  ago  owing  to  the  delay  which  was  found  to 
(  be  incidental  to  it.  The  Murray  multiplex  is  beine'  in- 
troduced with  two  quadruple  sets  at  Wellington,  which 
[•  will  connect  with  a  similar  set  at  Auckland,  and  another 
I  at  Christchurch.  It  is  considered  that  this  system  will 
i  solve  the  traffic  problems  of  the  Dominion  better  than 
I  any  of  the  other  type-printing  systems. 

The  longest  telegraph  circuit  is  that  between  Welling- 
1  ton  and  Dunedin,  about  530  miles,  including  a  section  of 
^  submarine  cable  40  miles  in  length.  Quadruplex  re- 
[  peaters  are  used  freely,  and  they  are  forked  to  meet  the 
'  traffic  requirements.  Vyles  polarised  sounders  have  not 
I  been  introduced  on  ordinary  circuits,  but  they  are  em- 
[  ployed  on  quadruplex  repeaters  instead  of  relays  in  a 
•-good  many  cases.  For  closed-circuit  single-current 
working  the  battery  power  is  usually  divided  between 
t  the  two  terminal  stations,  but  it  is  sometimes  distributed 
[over  the  intermediate  offices  as  well.  The  energy  for 
[•the  working  of  the  telegraph  circuits  is  obtained  from 
I  primary  cells  of  Callaud,  Bichromate,  Gordon,  and 
PLeclanche  types.  Secondary  cells  are  employed  in  the 
I  larger  offices  for  local  batteries,  but  where  these  are  not 
^installed,  Leclanche  cells  are  very  largely  used.  The 
^'.Callaud  and  Gordon  cells  are  used  for  closed  -  circuit 
[  working,  and  the  bichromate  cells  on  the  "  B  " 
inside  of  the  quadruplex  sets.  Complete  central-battery 
^secondary-cell  plant  has  not  so  far  been  introduced. 
|The  telephone  is  largely  used  for  the  transmission  of 
ttelegrams.  on  similar  lines  to  those  described  under 
^South  Africa,  and  by  its  use  the  most  remote  places  are 
^brought  into  touch  with  the  general*  system  of  the 
'country. 

I  Typewriters  are  used  a  good  deal  by  the  operators  in 
-  the  principal  offices.    These  are  generally  provided  by 
the  Department,  but  in  some  cases  the  men  provide  their 

*  Paper  read  before  the  Inst,  E.E. 


own  machines,  the  Department  paying  them  so  much  a. 
month  for  their  use. 

Telephone  Systems. 

Crown  Colonies. — Throughout  the  Crown  Colonics 
and  also  in  South  Africa,  the  natives,  who  form  the 
large  majority  of  the  inhabitants,  are  not  sufficiently 
educated  or  concerned  in  commercial  pursuits  either  .0 
appreciate  the  value  of  the  telephone  or  to  use  it.  De- 
velopment statistics  do  not  usually  make  allowance  for 
this,  and  consequently  the  telephone  development  in 
these  countries  does  not  compare  favourably  with  that 
of  European  countries.  If  the  natives  are  left  out,  the 
percentage  of  telephones  to  the  population  will  in  most 
cases  not  be  lower  than  the  average  in  Europe. 

In  almost  all  these  Colonies  the  telephones  are  in  the 
hands  of  the  Government.  On  the  smaller  islands  of 
the  West  Indies  the  simple  magneto  system,  still  worked 
in  some  cases  with  single-wire  circuits,  is  invariably 
employed,  the  distribution  being  by  means  of  open  wires. 

At  Georgetown,  British  Guiana,  there  is  a  magneto 
exchange  equipped  with  multiple  boards  with  electri- 
cally-restoring line  signals  for  600  lines.  Both  calling 
and  clearing  are  by  magneto. 

In  Trinidad  the  telephones  are  in  the  hands  of  a 
private  company.  Their  principal  exchange,  at  Port  of 
Spain,  has  a  central-battery  manual  multiple  hoard 
equipped  for  1,200  subscribers,  with  a  separate  magneto 
trunk  section.  The  distribution  is  by  means  of  under- 
ground cable  in  the  centre  of'  the  town,  but  otherwise  by 
cpen  wires.  The  climate  is  very  hot  and  damp,  and  great 
difficulty  is  experienced  in  keeping  up  the  insulation 
of  the  board  and  lines  to  a  suitable  standard  for  central- 
battery  working.  Some  of  the  longer  lines  on  this  ex- 
change suffer  so  badly  in  this  respect  that  they  have 
been  converted  to  magneto  working. 

At  Suva,  Fiji,  a  multiple  magneto  board  on  the  "  ring 
through  "  system  is  about  to  be  installed.  This  will 
have  an  ultimate  capacity  of  1,200.  A  trunk  section,  a 
calculagraph  section,  and  also  a  party  line  section  for  two 
party  circuits  are  also  being  provided.  The  line  signal 
is  a  plug  restoring  drop  indicator,  and  the  clearing  signal 
a  circular  star-type  galvanoscope  indicator. 

The  author  is  aware  that  there  are  objections  to  the 
adoption  of  this  system  in  a  large  exchange,  but  he  is 
of  opinion  that  for  exchanges  in  countries  where  the 
commercial  conditions  are  not  so  pressing  as  in  large 
centres  the  "ring  through"  has  its  advantages.  A 
subscriber  does  not  perhaps  provide  a  special  attendant 
for  his  telephone,  and  if  he  ds  busy  when  his  bell  rings 
he  may  not  be  able  to  answer  immediately.  With  the 
''  ring  through  "  system,  the  calling  subscriber  does  the 
ringing,  and  if  prompt  attention  is  not  given,  a  second 
and  further  rings  can  be  given  without  disturbing  the 
operator,  and  the  calling  subscriber  knows  that  his 
inability  to  get  through  is  not  due  to  any  remissness  of 
the  operator,  but  to  inattention  at  the  called  subscriber's 
end.  When  the  conversation  is  finished,  both  subscribers 
depress  their  "ring  off"  buttons.  This  method  of 
clearing  is  also  criticised,  but  from  years  of  experience 
of  "  ring  through  "  exchanges,  the  author  can  say  that 
while  one  subscriber  may  forget  to  "ring  off, "it  very 
rarely  indeed  happens  that  both  forget,  and  the  pressing 
of  either  button  operates  the  clearing  signal. 

At  Colombo,  Ceylon,  a  magneto  lamp-signalling  mul- 
tiple board  is  in  use,  equipped  for  1,400  subscribers  with 

The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J, 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8to,  101  pp.,  92  illus. 
trations.    2s.  9d.  post  free  from  Electricity  Office. 
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trunk  and  calculagraph  sections.  The  magneto  is  used 
'or  both  calling  and  ringing  off,  the  cord  circuit  having 
an  impedance  coil  across  it  operating  a  single  supervisory 
lamp  signal. 

At  Hong  Kong  and  Singapore,  the  local  systems  are 
owned  by  a  private  company.  At  both  places  magneto 
Is  nip-signalling  multiple  boards  with  automatic  super- 
visory lamp  signals  are  in  use.  The  ultimate  capacity  111 
each'case  is  5,000.  The  main  cables  from  the  exchange 
are  underground,  with  overhead  dry-core  cable  distribu- 
tion to  open  wires.  The  hand  micro-telephone  is  exclu- 
sively used  on  subscribers'  sets. 

(To  be  continued.) 


Questions  and  Answers 

By  Practical  Men. 

*  Under  the  above  heading,  we  propose  to  continue 
what  was  undoubtedly  a  most  interesting  and  instruc- 
tive feature  in  our  former  esteemed  contemporary, 
The  Electrical  Engineer,  and  subsequently  in  its  successor, 
Electrical  Engineering.  As  Mr.  Raphael  now  holds  His 
Majesty's  commission  and  his  paper  has  ceased  to  exist 
we  hope  that  in  reviving  this  section  we  shall  attract  and 
retain  many  of  the  readers  who  were  specially  interested 
therein.  We,  therefore,  invite  suitable  questions  from 
our  readers. 

RULES.  „  ,  „ 

OttitstionS  ■  We  in  rite  our  readers  to  send  us  questions,  preferably 

;  f ;  SjSTW^g 

mmvau.  j<«  rrrmnetitive  renl'es  in  this  column, 

is  final. 


QUESTIONS   AND  ANSWERS. 

A  Warrington  reader  asks  :— During  a  heavy  thunder- 
storm the  transformer  switch  in  a  sub-station  is  tripped, 
presumably  by  the  effect  of  the  lightning.  When  this 
switch  was  replaced,  a  meter  fitted  on  an  iron  frame  fused 
up  Before  the  switch  was  replaced,  the  meter  was  tested 
and  the  insulation  was  found  to  be  good.  Is  this  due  to 
surging-'    If  not,  what  is  the  probable  cause  i 

A  —The  fault  is  not  due  to  surging,  but  to  an  indirect 
discharge  of  lightning.  It  is  a  very  frequent  occurrence, 
especially  where  a  large  unprotected  plant  is  concerned, 
to  find  that,  after  a  severe  thunderstorm,  several  motors 
or  meters  have  given  out.  , 

When  a  line  is  struck,  the  electrical  oscillations  try 
to  find  a  path  to  earth  by  means  of  the  motors  or  generators 
connected  to  that  line.  The  great  impedance,  however 
with  which  these  oscillations  meet,  due  to  the  windings 
of  the  coils,  brings  a  great  pressure  to  bear  upon  the  in- 
sulation of  the  circuits.  The  result  is  that  the  insulation 
verV  often  gives  out.  Meters,  no  load  coils,  over-load 
coils  or  any  instrument  where  the  wire  must  of  necessity 
be  very  thin,  are  liable  to  break  down  if  the  frame  is  con- 
nected to  earth.  It  must  not  be  taken  for  granted,  how- 
ever that  if  the  meter  or  instrument  when  tested  for  earth 
gives  a  clear  reading,  it  is  so.  The  earth  may  be  inter- 
mittent and  would  only  show  when  the  meter  commenced 
to  rotate    or  if  the  meter  panel  was  vibrated  through 


closing  the  switch.    This  is  apparently  what  happened 
in  the  case  under  consideration.    The  lightning  discharge 
broke  down  the  insulation  of  the  meter,  which  was  earthed 
and  the  breaks  being  intermittent,  did  not  show  an  earth 
when   the   meter  was  subsequently,  tested.    When  the  1 
transformer  switch  was  replaced,  the  vibration,  though  | 
small,  caused  the  earth  to  be  remade,  with  the  result  I 
that  the  meter  fused  up. 

T.  A.  L.  says  :— The  following  are  the  details  of  a  motor 
fan  :  80  volts,  9.5  amperes,  series  wound,  four  poles  900 
revolutions  per  minute.  The  details  of  the  armature 
are  :  64  slots,  64  commutator  segments,  and  the  resistance 
of  the  armature  is  .21  ohms!  The  fault  is  that  the  current 
taken  is  14  amperes,  and  that  the  field  coils  get  very  hot. 
The  makers  of  the  motors  state  that  the  resistance  of  the 
armature  should  be  .5  ohms,  and  that  it  should  be  wave 
wound.  Is  there  any  fault  with  the  winding  of  the  arma- 
ture ?    If  so,  can  you  suggest  a  different  method  of  winding  ? 

A.  From  the  above  details  it  is  quite  apparent  that 

the  armature  is  not  wound  correctly — that  is,  that  a  lap- 
winding  has  been  adopted  instead  of  a  simple  wave  winding. 
As  stated  in  the  question,  the  resistance  is  .21  ohms.  Thus 
if  the  winding  is  "  lap,"  there  are  four  paths  in  parallel 
through  the  armature,  the  resistance  of  each  path  being 
.84  ohms.  It  the  same  coils  were  connected  as  a  simple 
wave  winding,  there  would  be  two  paths  in  parallel  through 
the  armature,  and  the  resistance  of  each  path  would  be 
1.68  ohms.  Therefore,  the  resistance  of  the  armature, 
that  is  the  joint  resistance  of  the  two  paths,  will  be  .84 
ohms.  ."        .  , 

As  the  matter  stands  with  the  existing  winding,  the 
additional  amount  of  current  which  is  flowing  through 
the  armature  due  to  low  back  electro-motive  force  is 
certain  to  cause  a  decrease  of  speed.  This  will  be  readily 
understood  when  it  is  taken  into  consideration  that  tfte 
motor,  being  series  wound,  has  the  same  amount  of  current 
flowing  through  the  field  coils  as  is  flowing  through  the 
armature.  Thus,  the  field  strength  is  increased,  therefore 
the  speed  will  decrease. 

It  is  always  well  to  remember  that  as  far  as  armature 
windings  are  concerned,  a  lap  winding  is  divided  into  as 
many  paths  as. there  are  poles  in  the  motor  field,  ihus 
a  four  pole  machine  will  have  four  circuits  through  the 
armature,  a  six  pole  machine  will  have  six  circuits,  and 

so  on.  .  "  ---a- 

This  rule  does  not  follow  with  simple  wave  windings, 
because  there  will  only  be  two  circuits  through  the  armature 
no  matter  what  the  number  of  poles  may  be.  A  most 
important  point  which  should  always  be  remembered  is 
that  a  simple  wave  winding  cannot  be  connected  to  an 
even  number  of  commutator  segments.  In  the  case  in 
point  the  number  of  segments  is  64.  In  order  to  connect 
the  coils  in  wave  form  it  is  therefore  necessary  to  reduce 
the  number  of  segments  by  one.  This  may  be  done  by 
removing  the  mica  between  any  two  segments,  thus  making 
one  segment  of  them.  The  number  of  coils  may  remain 
the  same,  that  is,  the  whole  of  the  sixty-four  coils  may  be 
placed  in  their  respective  slots,  but  one  coil  must  not  be 
connected  to  the  commutator  segments  This  coil  should 
have  its  ends  insulated,  as  it  will  merely  act  as  a  dummy 
its  real  function  being  to  balance  the  armatuie  which 
would  be  unbalanced  if  the  coil  were  left  out  altogether. 
As  far  as  the  pitch  and  connections  are  concerned,  the  p  ten 
of  the  coils  in  the  slots  will  remain  the  same.  The  conj 
nections  of  the  coils  to  the  commutator  segments  ml 
Se  t  2-y4,  14-3,  and  so  on.    This  is  quite  a  good: 

e  hod  of  winding  and  it  is  adopted  by  many  makers; 
3  electric  motors!  It  is  not  often  that  armature  cor| 
are  made  with  an  uneven  number  of  slots  owing  to  the^ 
increased  cost  of  manufacture. 
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CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 

Full  Size  Sections  on  Application 
tSTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (xo.m  ) 
Grooves 
Tupelo  I 
Price  i 


Our  Special  pattern 
(Reed.  No.  403. 83S). 


ir  I  w  1 1  r  I  ir  \  r  \  2y  \  r  \  n"  \  4" 


A*  I  A' 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 
address  67.  KING  WILLIAM  ST.,  LONDON,  E  C 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


The  Tanks  which  are 
so  effectively  helping 
the  wonderful  progress 
of  the  British  Armies 
may  he  held  lb  repres 
ent  the  British  Stand- 
ard of  war  efficiency 

l^uaUy>fhe 
-  Simplex  Conduit- 
Wiring  System  irep 
resents  the  Stand- 
ard for  all  classes 
of  flectric  Wiring . 

SIMPLEX  CONDUITS  limited, 

GARRISON  LANE,  BIRMINGHAM. 


113-117,  Charing  Cross  Road, 

London,  W.C. 
to,  Corporation  Street,  Manchester. 
72a,  Waterloo  Street,  Glasgow. 
61,  High  Bridge,  Newcastle. 
iu  &  11,  Denmark  Street,  Bristol. 


96,  Whitechapel,  Liverpool. 
6,  White  Horse  Street, 

Boar  Lane,  Leeds. 
14,  Heathfield  Street,  Swansea 
4,  Westgate  Street,  Cardiff. 
1,  Crimon  Place,  Aberdeen. 
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PREPAID  ADVERTISEMENTS. 

SitnatUna  Vacant  and  Wanted,  18  warda  far 

6d.  and  Id.  far  every  extra  S  ward*. 
Aaparatn*     Wanted    and    far     Sale.  Beeka, 
Mlaeellaneema.  Ac.  1 2  werda  far  6d.  and  2d. 
far  every  extra  5  word*. 
IF  OASH  IS  NOT  SENT  WITH  ORDEB, 
DOUBLE  BATES  WILL  BE  CHARGED- 
Offielal  Advertisements,  Tendera,  Edneatienal. 

Advertisements  for  this  paee  must  reach  the  Office  by 
TWO     O'CLOCK     WEDNESDAY  AFTEBNOON 
at  the  latest. 

Bamlttanesi  for  small  amounts  may  be  made  In 
halfpenny  stamps. 

PATENTS. 

ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  Kins  s  Patent 
Agency.  Ltd.,  165.  Queen  Victoria  Street,  London. 
10  years'  references.  

ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


MISCELLANEOUS. 


GRAMOPHONE,  35-GUINEA  MODEL.— 
Beautiful  Drawing-room  Cabinet,  inlaid  Sheraton, 
height  4  feet,  record  cupboard  enclosed.  Quantity 
celebrated  records.  Approval  willingly.  Accept  I 
guineas.— 3,  Aubert  Park,  Highbury  Park,  London,  N. 

OLD  ELECTRIC  LAMP  TOPS  wanted 
in  any  quantities ;  metal  filament  tops  30s.  per 
1,000 ;  carbon  tops,  15s.  per  1,000 ;  scrap  copper,  90s. 
per  cwt. ;  brass,  60s.  per  cwt. ;  odd  cable,  45s  per 
cwt.  :  mercury,  3s.  per  lb.  Carriage  forward.  Scrap 
platinum,  old  artificial  teeth,  and  old  jewellery  in  any 
condition  purchased  at  highest  prices  by  Lee,  5b, 
Green  Street,  Bethnal  Green,  London.   

ACCUMULATORS.  Seoond-hanu,  any  type 
wanted:  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ol  Metallic  Dross  purchased  for  cash  Town 
or  Country.— Write,  *.  Erown  and  Sons,  142  Lower 
Clapton  Road,  N.B.    Telephone  No.  Pateton  556. 

REWARD  of  £1  ofiered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  *  Co.,  Ltd.. 
939,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  Illustrations,  and  general  information  of 
Umber  and  'woodwork  than  their  288  page  list  which 
they  offer  to  send  post  free  for  Is.  6d.  (export  3d.  extra,, 
to  include  a  four-told.  brass-Jointed  advertisement  rale 
(boxwood). 


BATTERIES. -High  Grade  3  volt  American 
Batteries  for  Sale,  2£  in.  diameter  by  6  in  long, 
7-10  amps.  Sample  sent  on  receipt  of  3s  Special 
quotation  for  quantities.,  also  quantity  of  nicke  -plated 
and  fibre  torches,  also  Motor  Bulbs  Particulars  on 
demand.— ASCOG,  LTD.,  57,  Hope  Street,  Glasgow. 


EDUCATIONAL. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254. 
Oxford  Road, Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics  Electrical 
SeerhiT  (theoretical  and  practical)  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
CouKesfor  A.M.I.E.E..  A.M.I.C.E.,  and  A.M.I.M.E. 


ELECTRIC  VEHICLES,"  published  I 
monthly  in  Chicago,  is  the  leading  American 
paper  dealing  with  this  growing  branch  of  the  electncaj 
industry.  Read  it  and  keep  up-to-date.  Annual 
subscription,  8s.  6d.,  post  free.  Send  your  order  \ to 
Electricity  Office.  

ELECTRICAL  MEASUREMENTS  and 
METER  TESTING,  by  D  P.  Moreton.  Cloth. 
8vo,  328  pn.,  191  illustrations.  Price  5s.  net,  post  frefr 
from  Electricity  Office.   

ALTERNATING-CURRENT  WORK. 
By  W .  Perren  Maycock,  M.I.E.B.  Deals  with  the 
Importance,  principles,  and  practice  of  Alternating 
Currents  and  their  Application.  The  theory  is  treated 
In  the  simplest  manner,  and  the  practice  includes  details 
of  Alternators,  Transformers,  and  all  kinds  of  A.O. 
Motors.  Chap.  I.— Electrical  Engineering,  Comparison 
of  Various  Methods  of  Transmitting  Power,  The 
Electrical  System  and  its  Applications  Chaps.  II.  & 
HI  —General  Principles  of  Alternating  Currents,  Single- 
phase  and  Polyphase.  Chap.  IV.— Single,  Two,  and 
Three-Phase  Alternators  and  their  Construction  and 
Action.  Chap.  V.— Transformers  and  Choking  Coils. 
Theory,  Construction,  Testing,  and  Use.  Chap.  VI.— • 
Motors  of  all  Types.  Theory,  Construction,  Control, 
Calculations  and  Use.  Crown  8vo.,  415  (pages,  258 
Illustrations.  Price  6s.  5d.  net,  post  free  from  RenteU, 
3  6,  Maiden  Lane,  Strand,  London.   t 


BOOKS,  ETC.  

BINDING  CASES  to  contain  Electricity 
for  one  year.     Ornamented  in  blue  and  silver. 
Price  is.  8d.  post  free  from  Electricity  Office. 


mHE  HARMSWORTH  ENCYCLOPEDIA- 
I  8  vols.,  6,400  pages,  50,000  articles,  profusely 
illustrated.  Publisher's  coyer,  with  Appendix  of  Pro- 
nunciation. Quite  new.  Offered  at  £2.—  Electricity 
Office,  36,  Maiden  Lane,  W.C.  2.  

P»  A  TIWJIM  UTENSILS.  SCRAP 
LAI  INUM     LAMP   TOPS.  4c 

Purchased  at  Highest  Prices  by 

DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.C. 

Platinum  Wire.  Kivets  and  Sheets  Sold. 
Makers  of  the  -Lion"  Pure  Platinum  Rivet 
Tremblers. 


HAVE    YOU  A 
COPY? 


This  useful  little  book  should  be 
in  the  vest  pocket  of  every  elec- 
trician in  the  U.K.  and  Colonies, 
who  wants  to  get  on.  It  defines 
clearly  the  real  meanings  of  over 
4,800  electrical  words,  terms,  and 
phrases,  with  alphabetical  thumb 
index.  Cloth,  Is.  net.  or  la.  Id. 
post  free.  Leather.  la.  8d.net. 
or  1*.  lOd.  post  free,  from 

"  ELECTRICITY  "  OFFICE. 


M— GENUINE  
&  (VI  VULCANISED  FIBRE. 

„  T    122  &  124".  GOLDEN  LANE, 

MOSSES  &  MITCHELL,    LOndon,  e.c. 


PORCELAIN 


INSULATORS 

of  Every  Description. 

JAMES  MACINTYRE  &  Co.,  Ltd., 

BURSLEM 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

Insulated  Wires  and  Cables  of 
All  Descriptions. 


CAPPER   PASS  ®  SON,  LTD. 

Bedminster  Smelting  Works,  BRISTOL 
Sellers  of  Antimonial   Lead  of  all  Grades. 
Buyers  of  Lead  Ashes  and  Lead  Residues 

from  Accumulators. 

T.U.r.m.r—  "PASS.  BRISTOL."  Tel.pk.ae  :  S47S. 


will  stop  sparking,  burning  of  the  brushes,  flashing  and  cutting  of  thi 
commutator,  grinding  away  of  the  brushes,  squeaking  and  chattering 
it  will  build  up  the  burnt  faces  of  the  brushes  :  it  will  lubricate  th< 
brushes  polish  the  commutator;  it  will  keep  the  mica  level  with  thi 
commutator  segments ;  it  will  double  the  life  of  the  brushes,  an. 
give  perfect  commu  a'tion  when  used  regularly.  List  and  Trad. 
Sample  from  S.  W.  MARTYN  &  CO..  LTD..  Patentees  an. 
Manufacturers,  11,  Pratt  Street,  London,  N.W.  1. 
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Financial  Bell's  United  Asbestos  Co..  J. id.,  pays  a 
dividend  of  15  per  cent,  for  the  year  191 6,  puts  £30,000 
to  general  reserve  and  carries  forward  £8,2 1^. 

York. — Sergeant  (',.  If.  Clark,  who  was  formerly  em- 
ployed in  the  Corporation  Electricity  Department  is 
reported  to  have  died  of  wounds. 

NewL.C.C.  Tramways  Engineer.— Mr.  Philip  Riviere  has 
been  appointed  electrical  engineer  in  the  London  County 
Council's  tramways  department. 

Blackburn. — Among  the  "  Transylvania  "  survivors  is 
Mr.  Herbert  m.  Curtis,  of  Revidge  Road,  Prior  to  joining 
the  Army  he  was  the  contract  official  at  Blackburn  Tele- 
phone Office. 

An  Electric  Machine  Gun.— It  is  said  that  a  Swiss 
'nventor  lias  just  perfected  a  machine  gun  which  is  not 
nly  a  quicker  filer  than  any  other  machine  gun  in  existence, 
but  is  absolutely  noiseless.  The  weapon  is  exclusively 
worked  by  electricity. 

Opinions    Wanted. — Readers    who    are   interested  in 
lectrical  cooking,  etc.,  apparatus  and  the  wiring  in  coll- 
ection therewith,  should  read  the  advertisement  of  Messrs. 
elling  and  Co.  in  this  issue,  and  answer  their  request  for 
inions  as  to  the  most  serviceable  and  practical  design 
r  the  purpose  specified, 

Darwen. — Recently  the  tramway  workers  in  Darwen 
pplied  for  an  all-round  increase  of  wages.  This  was  not 
ranted,  and  the  workers  have  now  handed  in  their  notices 

o  cease  work  in  twenty-one  days.  At  a  meeting  of  the 

lectricity  Commission,  on  May  24th,  it  was  decided  that 
he  charges  for  electricity  be  advanced  10  per  cent,  above 
resent  prices. 

Belfast. — The  following  candidates  have  been  selected 
attend  at  the  committee  this  week  in  connection  witli 
e  vacancy  for  a  mechanical  engineer  at  the  Electricity 
tation— Mr.    John   R.    Davison,    Manchester;     Mr.  j. 
airbairn,  Bradford  ;  Mr.  R.  H.  Patterson,  Barnes,  London  ; 
r.  Wilfrid  Yorke,  Sunderland  ;   Mr.  Robert  Lyle,  Belfast, 
d  Mr.  W.  C.  Moffatt,  Belfast. 

Where  the  "  Wirepullers  "  Should  Be.— The  report  of 
Welsh  electrical  venture  recently  stated  that  the  time 
d  not  yet  come  for  putting  wires  underground.  An 
ish  newspaper  commenting  on  this  says  that  the  time 
as   come  for  puting   "wire-pullers"   underground.  Of 
urse,  this  comment  was  made  in  connection  with  the 
ent  and  apparently  interminable  political  troubles  111 
and. 

r.  R.  W.  Gauntlett.  AVe  much  regret  to  have  to  record 
death  of  Mr.  Reginald  Wilson  Gauntlett,  late  London 
ce  Manager  for  Messrs.  Bruce,  Peebles  and  Co.,  Ltd., 
of  Ldinburgh,  which  took  place  on  Monday,  the  28th  ult., 
at  his  residence  31,  Clifton  Hill,  St.  John's  Wood,  N.W. 
Sir.  Cauntlett's  large  circle  of  friends  will  learn  of  his  death 
with  regret,  and  will  extend  their  sympathy  to  his  widow 
and  children.  Our  sympathy  is  also  offered  to  Messrs. 
Bruce,  Peebles  on  the  loss  of  a-valued  servant,  who  during 
his  lifetime  deservedly  earned  the  esteem  and  respect  of 
all  who  came  in  contact  with  him. 

Leeds. — Second-Lieutenant  Norman  H.  Malkin,  son  of 
the  late  Mr.  Harry  Malkin,  who  for  many  years  was  chief 
cashier  in  the  City  Tramways  Department,  was  killed  in 
action  on  May  14.  He  joined  the  Colours  on  the  outbreak 
of  war,  and  after  service  at  the  Front,  returned  home  last 
October  to  take  up  a  commission. — -Private  James  Lawson, 
who  was  formerly  a  driver  on  the  Leeds  trams,  has  died 

m  hospital  in  France  from  wounds  received  in  action.  

Lieutenant  Tom  Hamilton,  West  Yorkshire  Regiment,  the 
fourth  son  of  Mr.  J.  B.  Hamilton,  the  general  manager  of 
the  Corporation  Tramways,  is  reported  missing  since  May 
12.    Mr.  Hamilton  has  five  sons  serving  in  the  Forces. 


Designing  Installations.  Ev«  y  piece  of  machinery  must, 
if  it  is  to  adequately  fulfil  its  functions,  be  symmetrically 
designed.  That  is  to  say  that  every  single  item  in ;  its 
construction  must  be  planned  and  adjusted  in  strict  r- 
lationship  to  the  other  items  which  go  to  make  up  the 
Component  whole.  This  characteristic  applies  to  wireless 
stations  equally  with  all  other  pieces  of  mechanism,  and 
111  the  March  issue  of  the  Wireless  World,  Lieut.  Bertram 
Hoyle.  R.N.V.R.,  illustrates  this  fact  by  an  analysis  of  the 
method  followed  in  designing  wireless  stations  situated  at  a 
given  distancejjrom  each  other  and  intended  for  inter- 
communication. The  method  followed  is  necessarily 
mathematical,  but  the  knowledge^  required  for  its  appre- 
ciation is  not  of  a  very  advanced  order. 

Railway  Signal  Engineers.— The  Proceedings  of  this 
Institution  for  the  1916  session  include  numerous  photo- 
graphs of  members  on  service  and  also  embodies  a  list  of 
members  and  the  annual  report  which,  all  things  considered, 
is  very  satisfactory.  The  President  (Mr.  A.  Hurst)  and 
the  officers  have  been  re-elected  en  bloc,  in  view  of  the 
abnormal  conditions  still  existing.  The  technical  features 
of  the  Proceedings  are  reports  oi  a  discussion  on  the 
relative  merits  of  track  circuits  and  bars  for  fouling  point 
protection  ;  a  paper  by  G.  Edmondson  on  faults  in  tele- 
graph and  telephone  circuits  ;  and  a  paper  by  A.  C.  Rose 
on  the  economical  signalling  oi  a  colonial  railway.  These 
features  are  of  great  value  and  we  hope  at  an  early  date 
to  give  an  abstract  of  Mr.  Edmondson 's  paper — confining 
ourselves  to  this  one  solely  on  account  of  present  space 
restrictions. 

Progress  with  "  Rotaries." — There  is  still  a  tendency 
amongst  many  engineers  to  consider  that  rotary  converters 
for  50 -cycle  working  are  unreliable  machines,  particularly 
in  respect  of  liability  to  "  flash  over."  Up  to  a  few  years 
ago  this  opinion  was  undoubtedly  justified  for  in  those 
days  commutating  poles  were  used  not  at  all  or  else  in  a 
very  imperfect  form.  Also,  the  speed  at  which  converters 
were  operated  was  so  moderate  that  the  brush  spindles 
on  50-cycle  machines  were  unpleasantly  close  together. 
The  considerable  sparking  which  occurred  and  the  short 
pitch  between  brush  spindles,  naturally  combined  to  make 
Mash-over  a  common  event.  In  modern  rotaries,  however, 
much  higher  armature  speeds  are  employed.  Consequently, 
fewer  poles  are  required  for  the  same  A.C.  frequency,  and 
the  brush  spindles  are  further  apart.  Add  to  this,  the 
iriiproved  design  and  construction  of  commutating  poles 
and  it  will  be  seen  why  modern  rotary  converters  are 
entirely  reliable  machines.  It  is  fortunate  that  they 
are  so,  for  3-phase,  50-cycle  current  is  the  standard  in 
generating  ami  transmission  practice  in  this  country,  and 
(considerable  quantities  of  D.C.  energy  are  still  required 
which  can  be  obtained  very  conveniently  and  efficiently 
through  the  intermediary  of  the  rotary  converter. 


Count's  or  London  Engineer  Volunteers  (Field  Com- 
panies).— Orders  for  the  Week  by  Lt.-Col.  C.  S.  Clay,  V.D., 
Commanding.  Officer  for  the  Week  : — Platoon  Commander  C. 
Campbell.  Monday,  June  4  :  Technical  for  No.  3  Right  Half 
Company  at  Regency  Street ;  Drill  No.  3,  Left  Half  Company, 
Signalling  Class,  Recruits  Drill,  6.30.  Tuesday  :  Lecture,  6.30  ; 
Physical  Drill  and  Bayonet  Fighting,  5.30  to  6.80.  Wednesday: 
Drill,  No.  1  Company  ;  Left  Half  Company,  6.15.  Thursday  : 
Drill,  No.  3  Company  ;  Lett  Half  Company,  Ambulance  Class, 
by  M.O.,  6.80  ;  Signalling  Class.  Friday  :  Technical  for  No.  2 
Company  ;  Left  Half  Company  at  Regency  Street  ;  Drill,  No.  3 
Company  ;  Right  Half  Company,  Recruits  Drill,  at  6.30  to  7.30. 
Saturday  :  N.C.O.s  Class,  2.30,  Company  Commander  Hyman, 
and  the  Instruction  of  Musketry.  Sunday  :  Parade  Clapham 
Common  Station  (Tube  Railway),  9.45  a.m.,  for  work  at  Bomb- 
ing School.    Other  orders  as  usual. 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  B.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  illustrations.  2s.  9d.  post  free  from  Electricity 
Office. 
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Reviews  of  Books,  Sc. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

Preliminary  Mathematics,  by  Prof.  F.  E.  Austin, 
E.E.  CI.,  173  pp.  (Spon,  6s.  net).— This  is  an  eminently 
practical  work  of  a  type  which  is  sure  to  find  favour  with 
students  who  are  anxious  to  make  progress  in  the  particular 
branch  of  engineering  with  which  they  are  concerned, 
and  at  the  same  time  feel  that  fthey  are  weak  in  mathe- 
matics, so  would  like  to  learn  the  main  principles  easily, 
but  well  enough  to  help  them  to  get  on  and  train  then- 
minds  to  grasp  more  intricate  work.  The  author's  aim  is 
to  supply  a  connecting  link  between  arithmetic  and  algebra, 
and  indeed  as  an  auxiliary  to  other  text-books.  In  fact, 
to  show  how  to  solve  problems,  and  his  explanations 
are  so  clear  and  the  worked  examples  so  numerous  and 
comprehensive  that  it  will  indeed  be  a  dull  lad  who  does 
not  gain  good  sound  training  from  their  study.  The  book 
should  find  a  ready  sale.  , 

"■"Electrical  Laboratory  Course  for  Junior  Students. 
By  M.  Maclean.  120  pp.,  61  Figs.  (Blackie,  2s.  net).— 
The  only  excuse  for  a  further  addition  to  the  number  of 
elementary  treatises  on  electrical  laboratory  work  is  that 
of  superlative  excellence.  Judged  on  this  basis  the  present 
volume  completely  justifies  its  existence.  The  book  covers 
a  first  year's  course  in  laboratory  work  and  gives  easily 
intelligible  instructions  for  performing  63  experiments 
ranging  from  those  on  electrostatic  phenomena  and  the 
properties  of  bar  magnets,  to  battery  and  galvanometer 
tests  and  measurements  ;  resistance  measurements  (high, 
medium  and  low),  instrument  calibration,  tests  of  candle- 
power,  magnetic  properties  of  iron,  fault  localisation, 
the  use  of  potentiometer  and  Kelvin  balance,  and  various 
tests  on  dynamos  and  motors.  This  summary  scarcely 
gives  an  adequate  idea  of  the  scope  of  the  book,  and  it 
is  even  more  difficult  to  convey  a  correct  impression  of 
the  manner  in  which  each  experiment  is  treated.  The 
requisite  apparatus  is  scheduled  and  a  line  drawing  of 
connections,  and  (if  necessary)  of  apparatus  is  given.  The 
procedure  is  described  briefly  and  clearly,  and  the  method 
of  working  out  and  recording  results  is  explained.  Where 
erroneous  impressions  might  otherwise  be  obtained  the 
proper  conclusions  to  be  drawn  from  experiments  is  ex- 
plained, and  frequent  reference  is  made  to  practical  applica- 
tions of  the  principles  underlying  the  experiments  per- 
formed. The  book  should  be  very  useful  to  any  student 
who  is  attending  (or  has  attended)  classes  which  enable 
him  to  understand  the  objects  of  the  experiments. 


Practical  Dynamo  and  Motor  Management.  52  pp., 
and  with  9  plates.  (Rentell,  6d.  net).— This  is  the  second 
illustrated  edition  of  this  excellent  little  treatise  which  is  so 
clear,  concise  and  practical  yet  withal  so  complete,  that 
further  editions  will  assuredly  follow  in  due  course.  How- 
ever, paper  is  at  present  a  precious  commodity,  and  it  will 
certainly  be  impossible-to  bring  out  another  edition  at  the 
present  price  until  the  war  is  over,  hence  it  behoves  everyone 
interested  in  the  operation  and  maintenance  of  dynamos 
or  motors  to  add  this  volume  to  his  library  forthwith. 

As  wisely  pointed  out  in  the  introductory  chapter,  direct 
and  alte'rnating  current  machinery  is  to-day  absolutely 
trustworthy  in  the  ordinary  sense  of  the  word,  yet  there 
is  undoubtedly  required  a  certain  minimum  amount  of 
attention.  If  that  bz  neglected  small  troubles  appear, 
and  these  in  their  turn  grow  into  serious  troubles — possibly 
far-reaching  in  their  effects  and  generally  costing  more 


pounds  to  repair  than  the  number  of  pence  or  minutes 
required  to  give  the  necessary  attention  in  the  first  place. 
The  present  volume  tells  the  machine  attendant  what  to 
look  for  and  how  most  of  the  troubles  which  may  arise 
can  be  remedied  at  once.  Symptoms,  cause  and  cure,  are 
alike  dealt  with  in  a  clear  and  practical  manner,  so  far 
as  concerns  all  the  troubles  ordinarily  encountered  in  d.c. 
and  a.c.  dynamos  and  motors.  Finally,  there  are  a  number 
of  excellent  plates  giving  connections  for  various  types 
of  d.c.  motors  and  generators,  with  or  without  commutating 
poles,  and  for  clockwork,  anti-clockwise  or  reversible 
running.  Altogether  this  book  is  most  useful  and  is 
splendid  value. 


KlNGSBRIDGE,     SALCOMBE       AND       THE  KlNGSBRIDGE 

Estuary.  (Homeland  Handbooks.  Vol.  87.  70  pp. 
Cloth,  is.  net.  Paper  boards,  7d.  net). — Surely  everyone 
must,  by  this  time,  have  come  across  the  excellent  series 
of  Homeland  publications  which  aim  at  setting  forth  the 
points  of  interest  and  the  scenic  glory  of  our  own  country 
and  thus  encouraging  touring  in  Great  Britain.  At  the 
present  moment  these  guides  must  be  of  greater  assistance 
than  ever,  since  foreign  touring  is  obviously  "  oft "  (excepting 
certain  conducted  tours).  It  is  to  be  hoped,  however, 
that  in  future  more  people  than  in  the  past  will  realise  the 
enormous  diversity  of  scenery  available  in  the  Homeland, 
so  that  they  can  give  themselves  a  "  different  holiday  " 
each  year  without  taking  any  money  out  of  the  country. 
The  present  volume  deals,  of  course,  with  one  of  the  most 
charming  districts  of  South  Devon— an  ideal  spot  for  this 
year's  summer .  holiday.  In  spite  of  present  publish- 
ing difficulties  the  book  is  well  up  to  the  high  standard 
set  by  others  of  the  series;  It  has  useful  maps  and  a  large 
number  of  splendid  photograph  reproductions.  We  are 
told  what  and  where  Kingsbridge  and"  Salcombe  are  and 
how  to  reach  them  ;  the  towns  and  walks  around  them 
are  described,  and  suggestions  are  made  regarding  things 
to  see  and  do  in  the  district.  The  story  of  Salcombe  s 
past  is  well  told,  and  in  chapter  VI.  the  question  of  Sal- 
combe's  association  with  Tennyson's  "  Crossing  the  Bar 
is  settled  on  indubitable  authority.  If  this  book  does  not 
appeal  to  our  present  reader,  we  would  remind  him  that 
there  are  86  other  volumes  dealing  in  similar  manner  with 
other  parts  of  the  country. 


The  [t  Electrical  Review's  "  Electrical  and  Allied 
Trades  Directory  (The  Red  Book,,  1917.  (Alat .aster. 
Gatehouse,  21s.  post  free).— As  m  past  years  this  mvalu- 
alole  office'compamon  has  been  most  careful  y  reused,  no 
pains  having  been  spared  to  make  it  as  accurate =  and ^reliable 
as  ever     There  are  three  main  sections,  viz.,  British,  with 
"  330  references  ;  Colonial  and  General,  7,5Qo  references 
and  Continental  (Selected),  4,55o ^f1^ Sns  are 
of  27,470  names  and  addresses.    The         two  sections  are 
further  sub-divided  into  alphabetical  and  class 
reference  being  facilitated  by  a  convenient  ^  hum      d «. 
Telegraphic  addresses,  telephone  numbers,  ai  d  codes  are 
included,  together  with  financial  pa^uto  °f  f  t  sh 
limited  liability  companies,  and  foreign  Compaq  with 
British  addresses.    The  lists  of  British  and  Colonial l  elec 
tncity  undertakings  include  such  details  as  the  nature  ot 
the  supply,  system  of  distribution,  capacrty  of  plant 
voltage,  and  chief  engineer's  name.    A  ff       ™ted  in 
fill  a  long-felt  want  is  a  list  of  special ^^X'™^ 
the  British  section.    It  is  arranged  alphabetical ^com 
ing  to  the  name  of  the  article  followed  by  the ^ maker  s  o 
agent's  name  and  address.    No  up-to-date  electr  cal  busi 
nlss  man  should  be  without  this  handy  book  of  reference. 
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THE  TUNGAR  RECTIFIER. 


It  has  been  known  for  many  years  that  a  vacuum  tube 
containing  a  hot  and  a  cold  electrode  acts  as  a  rectifier, 
and  this  principle  has  lately  been  utilised  in  the  kenotron 
high  voltage  rectifier  and  in  the  Coolidge  X-ray  tuhe.  In 
these  apparatus  the  highest  possible  vacuum  is  maintained, 
and  the  only  current-oanryd'ng  medium  is  the  stream  of  nega- 
lively  charged  electrons  emitted  from  an  incandescent  fila- 
ment. The  pressure  drop  between  anode  and  kathode  is 
consequently  high — from  100  to  500  volts  in  the  kenotron. 
In  the  tiutngar  rectifier  this  high  pressure  drop  is  eliminated 
by  filling  the  bulb  with  inert  gas  at  low  pressure,  the  gas 
being  ionised  bv  electrons  from  an  incandescent  filament, 
and  forming  a  "  current  carrier  "  capable  of  passing  several 
amperes.  The  pressure  drop  in  the  tungar  rectifier  is  only 
5  to  10  volts,  hence  the  apparatus  can  be  used  for  battery 
charging,  etc.,  from  ordinary  a.c.  distribution  mains. 

The  principle  and  connections  of  a  2-ampere  half-wave 
bulb  (i.e.,  one  which  utilises  only  one  set  of  alternations 
from  the  a.c.  supply)  may  be  explained  by  reference  to 
Fig.  1.    The  cathode  F  consists  of  a  closely  wound  spiral 
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7IG.  I.— Illustrating  the  Principle  of  the  Tungar  Rectifier. 

Df  fine  tungsten  wire,  and  the  cathode  A  of  a  comparatively 
neavy  block  of  carbon.  The  filament  is  kq>t  incandescent  by 
a  transformer  T.  Alternating  current  supply  is  connected 
to  C  D,  and  rectified  current  is  taken  from  terminals  P  N. 
Current  flows  only  in  the  direction  shown  by  the  arrows,  the 
reason  being  that  when  the  filament  is  negative  the  elec- 
trons from  it  are  drawn  towards  the  anode  by  the  voltage 
across  the  bulb.  These  electrons  collide  with  the  gas  mole- 
cules, ionise  them,  and  so  provide  a  conducting  path  between 
anode  and  cathode.    During  the  reverse  half-cycle  electrons 


are  driven  back  into  the  filament  and  the  gas  remains  non- 
conductive.  The  anode  and  cathode  are  enclosed  in  a  bulb 
B,  which  is  exhausted  to  the  highest  vacuum  and  then  filkxl 
with  the  purest  obtainable  argon.  Certain  purifying  agents 
arc  mounted  in  the  form  of  a  ring  round  the:  anode.  Directly 
the  tube  is  placed  in  service  this  material  is  volatilised.  It 
blackens  the  bulb  somewhat,  but  that  is  of  no  importance. 
The  important  action  of  the  purifying  material  is  to  absorb 
every  trace  of  impurity  from  the  argon  and  thus  prevent 
disintegration  of  the  cathode,  whilst  improving  the  voltage 
characteristics  of  the  rectifier. 

Full-wave  tungar  rectifiers,  to  utilise  both  half-cycles  of 
the  a.c.  supply,  are  being  perfected,  but  at  present  only  half- 
wave  bulbs  are  available,  aind  these  for  outputs  less  than  500 
watts.  Half-wave  rectifiers  are  particularly  applicable  to 
low  current,  low  voltage  designs,  owing  to  the  lower  cost 
of  manufacture  and  of  bulb  replacement.  In  larger  sizes 
the  low  power  factor  of  half-wave  working  is  objectionable 
from  the  central  station  point  of  view,  but  two  half-wave 
bulbs  can  be  connected,  as  in  Fig.  2,  to  utilise  both  half- 
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Fig.    2. — Two    Half-Wave    Rectifiers    give  Whole-Wave 
Rectification. 

cycles.  When  C  is  positive,  current  flows  as  shown  by  the 
solid  arrows,  and  when  D  is  positive,  current  flows  as 
shown  by  the  dotted  arrows.  In  both  cases  the  direction  of 
flow  is  the  same  between  the  d.c.  terminals  P  N. 

The  three  patterns  of  tungar  rectifier  at  present  on  the 
market  are:  (1)  The  2  amp.  rectifier,  which  will  charge 
three  cells  at  2  amps.,  six  cells  at  1  amp.,  or  eight  cells  at 
I  amp.,  working  from  115  volt,  60  cycle  supply;  (2)  the 
6  amp.,  72-15  volt  rectifier,  fpr  charging  three  or  six  lead 
cells  at  6  amps.  ;  (3)  the  6  amp.,  73-75  volt  rectifier,  for 
charging  from  three  to  thirty  lead  cells  at  1  to  6  anips.  « 

The  2  amp.  rectifier  set  comprises  rectifier  bulb  aind 
receptacle,  compensator  and  reactance  on  one  core,  3  amp. 
fuse  and  receptacle,  and  a  ventilated  sheet  metal  casing  over 
the  whole.  Connections  are  as  shown  in  Fig.  3.  The 
compensator  is  designed  to  step  down  the  primary  voltage 
(115  volts)  to  that  required  to  deliver  the  proper  charging 
pressure.  The  bulb  measures  about  2  ins.  diameter  by 
5  to  6  ins.  in  length,  and  the  complete  equipment,  measuring 
about  8i  by  -5!  by  65  ins.,  weighs  8  lbs. 

The  6  amp.  rectifier  is  a  very  similar  equipment,  save  that 
tappings  to  suit  3  or  6  cell®  and  two  fuse  receptacles,'  into 
one  of  which  the  fuse  plug  is  screwed  according  to  the 
number  of  cells  to  be  charged.  The  bulb  is  about  3  ins. 
diameter  a'nd  7  to  8  ins.  long  ;  the  overall  dimensions  are 
10  by  8  by  6J  ins.,  and  the  weight  15  lbs. 

The  6  amp.  75  volt  rectifier  set  is  rather  more  elaborate,  in 
that  it  has  a  compensator  with  15  taps,  a  dial  switch,  a 
reactance  in  series,  two  a.c.  and  one  d.c.  fuses,  and  a  steel 
enclosure  with  the  control  mounted  on  the  front.  The 
approximate  dimensions  are  11  by  11  bv  12  ins.  Less 
purifying  material  is  needed  in  this  bulb  than  in  the  low 
voltage  bulbs. 

In  order  to  use  the  smaller  rectifiers  in  battery  charging, 
it  is  only  necessary  to  insert  the  attachment  plug  (Fig.  3)  in 
a  lamp  socket,  connect  up  the  battery  and  switch  on  the 
a.c.  supply.'     The  filament  becomes  incandescent,  and  a 
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purplish  glow  between  anode  and  cathode,  and  a  slight  hum- 
ming from  the  metallic  case,  show  that  the  rectifier  is  work- 
ing. The  control  of  the  largest  rectifier  is  a  little  more  com- 
plicated, but  still  very  simple. 

The  efficiency  of  the  above  rectifiers  compares  favourablv 
with  that  of  other  reliable  devices  of  similar  capacity.  The 
smallest  size  takes  60  to  80  watts  from  the  line  ;  the  6  amp. 
rectifier  needs  200  watts  to  deliver  90  watts  output  (efficiency 
=  45  per  cent.);  and  the  75  volt  6  amp.  rectifier  delivers  its 
full  output  of  450  watts  with  an  efficiency  of  75  per  cent. 
Fig.  4  shows  curves  of  efficiency  and  cost  for  the  75  volt 
6  amp.  rectifier  in  battery  charging  service,  reckoning  on  an 
80  ampere-hour  charge,  allowing  hd.  per  hour  for  the  cost 
of  bulb,  and  assuming  current  supply  at  5d.  per  unit. 
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FiG.  3.— Complete  Connections  of  2-Ampere  Rectifier. 
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railway  signalling  service.  The  rectifiers  are  connected  to 
a  no  volte  a.c.  line  and  adjusted  to  supply  the  batteries  with 
the  average  discharge  energy  plus  the  losses  in  the  battery. 
Another  service  to  which  the  tungar  battery  is  applicable 
is  the  charging  of  storage  batteries  for  operating  bells  and 
fire  alarms  in  factories  and  public  buildings,  etc.  To  pre- 
vent accidental  connection  between  the  a.c.  line  and  a  bell 
or  other  low  pressure  circuit,  a  double-winding  transformer 
(not  an  auto-transformer)  should  be  used  with  the  rectifier. 
Alternatively,  duplicate  batteries  may  be  used,  that  one 
under  charge  not  being  connected  to  the  bell  system. 

Tungar  rectifiers  are  being  standardised  for  charging  the 
11  or  12  cells  generally  used  in  private  branch  telephone 
exchanges.  The  standard  sizes  will  be  for  i\  and  5  amps., 
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Batteries  from  Tungar  Rectifiers. 
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Uses  of  Tungar  Rectifiers.— The  75  volt  6  amp.  rectifier 
was  designed  primarily  for  charging  ten  3-cell,  starting  and 
lighting  batteries  (as  used  on  motor  cars)  in  public  garages, 
and  the  74/15  volt  6  amp.  rectifier  was  designed  for  charging 
3  or  6  cells  at  home.  The  2  amp.  rectifier  is  useful  for  smaller 
batteries.  There  afe,  however,  many  other  possible  appli- 
cations for  these  rectifiers.  It  does  not  seem  likely  that  they 
will  compete  with  mercury  vapour  and  other  rectifiers^  in 
comparatively  heavy  service.  For  instance,  an  electric  vehicle 
battery  needs"  at  least  30  amps,  at  no  volt Sr— or  over  3  kws.— 
to  charge  it,  and  commercially  satisfactory  bulbs  for  this 
output  have  not  yet  been  made;  boosting  charges  for  vehicle, 
batteries  are,  of  course,  at  much  heavier  current.  the 
chief  Utility  of  tungar  rectifiers  is  at  present  in  much  hgnter 
service.  A  mercury  rectifier  needs  at  least  1  or  2  amperes 
to  sustain  the  arc,"  but  in  the  tungar  rectifier  the  incan- 
descent filament  keeps  the  arc  excited  and  permits  mucn 
lower  working  current— in  fact,  we  may  speak  in  milh- 
amperes  instead  of  amperes.  For  example,  a  certain  electro- 
magnet which  consumed  1,320  watt-hrs."  per  diem,  when 
excited  by  a.c.  used  only  432  watt-hrs.  <a  saving  of  67  per 
cent.)  when  operated  at  0.03 /amp.  from  a  2  amp.  tungar 

bulb.  .    ,,  ... 

The  fact  that  a  tungar  rectifier  starts  itself  within  one 
second  from  switching  on  the  a.c.  supply,  makes  it  appli- 
cable to  electric  clocks,  contact  devices,  recorders,  small 
power  motors  in  adding  machines,  addressographs,  electric 
pianos  and  so  forth.  Current  is  consumed  only  during  the 
actuai  working  periods  (perhaps  a  few  minutes  per  day),  and 
there  is  enormous  saving  compared  with  any  converting 
'  device  in  continuous  operation,.  Promising  experiments 
are  being  conducted  with  tungar  rectifiers  to  change  con- 
tinuously track  batteries  and  semaphore-motor  batteries  in 


and  to  prevent  an  annoying  hum  being  produced  in  the 
telephone  system  by  The  extreme  pulsations  of  half-wave 
rectified  current,  two  batteries  are  used,  the  one  in  reserve 
being  charged  before  it  is  connected  with  the  telephone  line. 
In  small  exchanges  the  cost  of  the  duplicate  battery  is  less 
than  that  of  a  rectifying  equipment  which  can  be  used  to 
charge  the  battery  whilst  connected  to  the  line.  In  larger 
systems  a  full  wave  rectifier  is  required,  having  practically  a 
straight  line  d.c.  wave,  and  it  is  hoped  that  a  suitable  tungar 
rectifier  may  be  perfected. 

The  possible  application  of  these  rectifiers  as  at  present 
available  include  any  service  requiring  not  more  than  500 
watts  direct  current  at  low  voltages,  the  supply  being  alter- 
nating current.  The  equipment  is  cheap,  compact,  and  light ; 
reasonably  efficient,  and  requires  no  special  -manipulation 
or  adjustment.  The  life  of  tungar  bulbs  is  expected  to 
average  600  to  800  hours  under  normal  conditions.  Many 
standard  bulbs  have  been  in  service  for  1,500  to  2,000  hours 
and  one  6  amp.  75-volt  bulb,  operated  at  an  average  ov< 
load  of  30  per  cent,  lasted  3,440  hours.  If  quick  and  fr 
auent  starting  is  not  an  important  consideration,  the  li 
of  the  bulb  may  be  greatly  prolonged  by  running  the  fil 
ment  at  reduced  voltage. 

Leeds.— Mr.  Harold  Clay,  the  Chairman  of  the  Lee 
Labour  Party,  has  been  appointed  Secretary  of  the  Lee 
Branch  of  the  Tramway  Workers    Union,  in  successio 
to  Mr.  George  Pearson,  who  has  taken  up  an  appointme- 
under  the  Admiralty.    Mr.  Clay  has  previously  acted 
assistant  to  Mr.  Pearson,  and  in  view  of  his  new  positio 
he  has  been  granted  conditional  exemption  from  militr 
service  by  the  local  tribunal. 
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ELECTRICAL    PROTECTION    OK  ELECTROLYTIC 
OXYGEN  AN  I)  HYDROGEN  GENERATORS. 


I>\    A.    J  .   Ac  KE  R. 


A  recent  effort  to  secure  the  most  complete,  practicable 
protection  for  a  battery  of  electrolytic  oxygen  and  hydrogen 
generators,  against  any  possibility  of  reversal  of  current, 
seems  to  show  that  this  subject  has  not  had  the  attention 
it  deserves,  either  on  the  part  of  the  'manufacturers  of 
circuit-breakers,  or  the  makers  of  gas  cells.  During  the 
past  year  several  fatal  accidents  have  occurred  in  this 
country,  and  this  danger  should  foe  brought  to  the  attention 
of  every  engineer  having  an  electrolytic  gas  plaint  under 
his  supervision. 

The  danger  to  which  a  reversal  of  current  will  expose 
an  electrolytic  gas  plant  needs  only  to  foe  mentioned  to  foe 
instantly  appreciated.  It  means  that  the  piping  and  tanks 
w  ill  contain  an  explosive  mixture  which'  stands  an  excellent 
chance  of  being  ignited.  No  matter  what  the  source  of  the 
current  may  be,  it  is  possible  to  imagine  circumstances 
which  might  arise  and  cause  a  reversal  of  current  through 
a  batters-  of  gas  cells.  Practically  without  exception,  gas 
cells  are  located  in  a  small  building  devoted  solely  to  them, 
and  to  which  a  pair  of  cables  to  supply  the  current  must 
run  some  distance.     An   accident  to  this  circuit  or  some 
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Connections  of  Circuit  Breaker  and  Gas  Cells  to 
Prevent  Reversal  of  Current. 

>ther  construction  work  may  make  it  necessary  to  remove 
the  cables  temporarily,  as  was  the  case  in  one  plant,  and 
in  the  haste  to  get  the  gas  generators  in  operation  again 
a  mistake  may  he  made  and  the  wires  reversed.  In 
addition  to  this  possibility,  which  exists  in  every  plant, 
there  is,  in  many  cases,  the  chance  of  the  source  of  power 
changing  its  polarity.  This  danger  is  greatest  if  the  cur- 
rent is  supplied  from  a  self-exoited  dynamo  with  1a  series 
w  inding  for  compounding  or  commutating.  A  bank  of  gas 
oils  will,  to  a  slight  extent,  act  like  a  storage  battery  and 
give  off  current  in  the  reverse  direction  for  several  minutes; 
so  that  if  the  dynamo  is  ever  stopped  without  first  opening 
the  switch  to  the  gas  cells,  enough  current  will  discharge 
through  the  series  field  to  cause  a  reversal  of  the  residual 
magnetism  and  hence  cause  the  dynamo  to  build  up  its 
voltage   in   the    opposite     direction     when   next  started. 

"  Electrical  World,  New  York. 


Separate  excitation  is  safer,  but  even  under  those  circum- 
stances reversals  have  been  known  to  occur. 

The  accompanying  'diagram  shows  ari  arrangement  which 
gives  complete  protection  against  reversal,  even  that  which 
might  be  caused  by  a  mistake  in  altering  the  wiring, 
unless  the  'plant  should  be  entirely  dismantled,  moved  and 
set  up  again,  in  which  case,  of  course,  care  must  be  taken 
to  start  it  right.  The  gas  cells  "  (J  "  are  shown  located  in 
an  out-house  and  supplied  by  the  mains  "  iM" "  from  a 
suitable  low  ,  voltage  d.c.  dynamo.  From  the  second  gas 
cell  "  G2  "  a  No.  14  wire  is  run  back  to  the  circuit  breaker 
"  AB  "  on  the  dynamo  panel.  This  wire  should  foe  run  with 
the  lighting  wires  and  by  a  route  other  than  that  used  by 
the  mains  "  M,"  so  that  they  are  unlikely  to  be  disturbed 
at  the  same  time  or  for  the  same  cause. 

The  circuit  breaker  used  should  operate  on  overload,  low7 
voltage,  and  reversal  of  voltage.  It  must  depend  upon  a 
permanent  magnet  to  operate  the  reverse  voltage  trip;  and 
it  must  be  so-  constructed  that  the  permanent  magnet  can- 
not by  any  chance  have  its  magnetism  reversed.  As  shown 
in  the  diagram,  "A  "  and  "B"  are  the  two  poles; 
"  C,r'  the  overload  coil;  "  D"  the  shunt  coil;  and 
"  E  r'  an  auxiliary  switch  operated  by  the  pole  "  A."  Hence 
in  starting  it  is  necessary  to  close  pole  "  A  "  first.  The 
object  of  the  low  voltage  release  feature  is,  of  course,  to 
make  certain  that  any  break  in  the  w  iring  will  at  once  open 
the  breaker  and  make  it  impossible  to  run  without  the 
reverse  voltage  protection.  The  ordinarv  reverse  current 
circuit  breaker  could  give  no  protection  since  its  operation 
depends  on  the  relation  of  current  to  voltage,  and  it  would 
not  open  and  refuse,  to  stay  closed  if  both  current  and  volt- 
age reverse,  as  is  the  case  on  gas  cells.  A  current  relay 
might  be  used  to  operate  a  "  shunt  trip  "  circuit  breaker, 
but  it  is  never  quite  safe  in  emergency  apparatus  to  depend 
on  small  relav  contacts  closing  a  circuit  in  order  to  throw 
open  a  breaker.  Furthermore,  the  ideal  place  far  the  shunt 
of  the  current  relay  is  in  the  connection  between  cells  "  Gi  '' 
and  n  G2,"  but  then  the  two  leads  running  back  from  this 
shunt  to  the  relay  would  be  liable  to  breakage,  and  would 
be  without  the  low  voltage  protection  afforded  by  the  other 
arrangement. 

The  arrangement  shown  bv  the  diagram,  with  the  reverse 
voltage  and  low  voltage  circuit  breaker,  gives  as  complete 
protection  as  could  be  asked  for,  and  seems  to  be  the  best 
solution,  using  standard  apparatus. 


SOME  NEW  POCKET  FLA^H-LAMPS. 


Users  of  flash-lamp  batteries  know  the  importance  of  the 
ability  of  these  batteries  to  retain  their  capacity  after  stand- 
ing in  stock  for  some  considerable  time.  It  is  further  a 
matter  of  experience  that  flash-lamp  batteries  frequently 
give  a  good  initial  performance  after  storage  for  some 
months,  but  fail  to  give  the  continued  service  for  a  period 
reasonably  to  be  expected.  We  have  recently  had  the  oppor- 
tunity of  viewing  the  works  of  the  United  Electrical  Manu- 
facturers Co.,  of  Christopher  Street,  Finsbury  Square,  E.C., 
and  of  inspecting  and  testing  a  number  of  a  new  and  im- 
proved flashlight  battery  manufactured  foy  them.  Some  18 
of  these  batteries  were  examined,  all  of  which  had  been  in 
stock  for  over  twelve  months.  In  all  cases  the  batteries 
appeared  to  be  in  excellent  order,  giving  a  full  light  with 
an  ordinary  metal  filament  bulb,  and  showing  a  satisfactory 
short-circuit  test.  Two  'batteries  were  inspected  which  had 
been  in  stock  for  no  less  a  period  than  18  months.  In 
one  case  the  battery  gave  a  result  comparable  with  those 
12  months  old,  while  the  other,  w  hile  giving  an  inferior  re- 
sult, was  foy  no  means  exhausted.  These  noteworthy  re- 
sults have  been  achieved,  as  the  result  of  much  experimental 
work,  by  the  use  of  a  new  formula  for  the  composition  of 
the  material  of  which  the  battery  is  made.  The  United 
Electrical  Manufacturers  Co.  are,  we  understand,  pre- 
pared to  guarantee  satisfactorv  performance  of  their  bat- 
teries within  12  months  of  the  date  of  manufacture,  such 
date  being  stamped  on  the  cardboard  seal  of  the  battery. 
This  satisfactory  performance,  it  is  to  be  noted,  includes 
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the  giving  of  three  hours'  continuous  light  with  a  metal 
filament  lamp  of  appropriate  candle-power.  A  battery  of 
SO  reliable  a  nature,  and  carrying  such  an  unusual  guaran- 
tee, will  be  particularly  acceptable  to  those  to  whom  flash- 
lamps  are  something  more  than  a  pretty  toy.  Mains 
engineers,  for  example,  who  have,  in  times  of  stress,  rapidly 
to  examine  feeder  pillars,  will  be  glad  to  be  furnished  with 
a  dependable  pocket  lamp  that  will  not  be  liable  to  fail,  and 
so  cause  serious  delay. 

We  have,  also  examined  a  new  pocket  lamp  case,  manu- 
factured by  the  above  company  under  the  name  of  the 
"  Twylite  "  case.  This  case  is  furnished  with  a  three- 
position  switch,  giving  full  light,  half-light,  and  off.  _  By 
the  use  of  a  simple  modification  of  the  ordinary  switch, 
two  cells,  instead  of  three,  are  used  to  give  the  half-light, 
the  contact  to  the  second  cell  being  made  by  a  second 
switch  spring  which  touches  the  zinc  case  of  the  third  cell, 
a  small  square  of  cardboard  being  removed  in  an  appro- 
priate place  for  this  purpose.  The  device  is  perfectly 
simple,  and  is  not  likely  to  give  any  trouble,  and,  in 
addition  to  the  advantage  of  having  two  degrees  of  light, 
enables  the  life  of  the  battery  to  be  considerably  augmented, 
as  not  only  are  two  cells  used  In  the  half-light  position, 
one  -meanwhile  being  on  open  circuit,  but  the  current 
drawn  from  these  two  is  naturally  smaller.  The  design 
Ji  the  switch  enables  a  very  certain  contact  to  be  made  with 
the  positive  lug  of  the  battery,  thus  obviating  the  annoy- 
ing necessity  of  adjusting  this  lug  to  the  proper  position 
by  bending,  and  of  packing  the  battery  at  the  bottom  of  the 
case  with  pieces  of  cardboard  or  folded'  paper.  The  switches, 
moreover,  are  so  arranged  that  accidental  pushing  to  the 
"  on  "  position  while  the  lamp  is  in  the  pocket  of  the  user 
is  impossible,  as  a  "  push-in  "  movement  is  necessary  before 
the  customary  "  push-up  "  movement  for  switching  on  the 
lamp  can  be  executed. 

A  further  noteworthy  feature  of  these  flash-lamp  cases 
is  the  interchangeable  construction  of  the  lenses.  These 
lenses  are  supplied  in  four  sizes,  from  ijins.  to  2|ins.,  and 
can  be  readily  "fixed  to  or  removed  from  the  cases  by  a 
"  push-on  "  or  "  pull-off  "  movement.  Dealers  can  there- 
fore carry  in  stock  a  comparatively  limited  and  assorted 
stock  of  "these  'lenses,  and  fit  them  up  to  the  requirements 
of  the  purchaser. 

All  parts  of  the  flash-lamp  cases  and  batteries,  with  the 
exception  of  the  lamps  and  lenses,  are  manufactured  by  the 
United  Electrical  Manufacturers  Co.,  at  their  Ghristopher- 
sfreef  works.  An  extensive  variety  of  designs  is  made, 
while  the  general  get-up  and  finish  is  excellent. 


WOMEN  IN  INDUSTRY. 


An  opportune  discussion  on  "  Women  in  Industry  "  took 
place  at  the  last  meeting  of  the  Circle  of  Scientific,  Technical 
and  Trade  Journalists,  on  May  24th. 

Mr.  L.  Gaston,  who  presided,  explained  that  the  object  of 
the  discussion  was  to  acertain  the  results  of  the  exceptional 
experience  of  women's  work  since  the  outbreak  of  war,  and 
to  find  out  the  true  facts  as  to  the  varieties  of  work  for  which 
they  were  most  suitable,  and  the  precautions  that  had  been 
found  necessary  to  prevent  overstrain  or  injury.  Everyone 
admired  the  enthusiasm  with  which  women  had  taken  up 
heavy  tasks  since  the  war  began,  but  it  was  necessary  for 
the  future  to  consider  how  far  this  emergency  effort  could  be 
continued.  After  the  war  there  would  be  many  important 
problems  to  consider.  Technical  journalists  could  do  good 
service'  by  promoting  discussion  on  the  subject  and  making 
the  results  of  experience  more  widely  known. 

Mr.  Glastef  then  called  upon  Mr.  G.  H.  Baillie  (Chief 
'I  <  chnical  Adjudicator,  D.A.  Section,  Ministry  of  Munitions 
of  War),  to  address  the  meeting. 

Mr.  Baillie  explained  some  of  the  problems  that  had  been 
met  in  connection  with  dilution  of  skilled  labour.  Some 
prejudice  had  originally  to  be  overcome,  but  the  recent 
exhibition  at  the  Royal  Colonial  Institute  had  shown  how 
varied  were  the  operations  women  could  perform.  Naturally 
there  were  some  kinds  of  work  that  women  could  not  do ; 


but  on  the  other  hand  there  were  others,  especially  those 
involving  great  deftness  of  hand  and  manipulative  skill, 
which  they  could  do  better  than  men.  Women,  had  been 
trained  to  do  novel  work  in  an  extremely  short  time,  some- 
times doing  after  a  few  months'  training  work  which  would 
normally  be  assigned  to  men  who  had  been  trained  for 
years.  This  was  partly  owing  to  the  greater  care  expended 
on  their  training.  In  an  ordinary  apprenticeship  a  pupil 
was  often  left  to  discover  things  for  himself;  when  things 
had  to  be  done  in  an  emergency  time  could  be  saved  by 
subdivision  of  labour  and  giving  careful  instruction  m  par- 
ticular jobs.  Then  the  alteration  in  methods  of  carrying 
out  work  since  the  war  had  made  the  employment  of 
unskilled  women  much  easier.  At  one  time  the  engineer  or 
mechanic  was  expected  to  be  proficient  in  any  kind  o. 
engineering  work.  Then,  as  engineering  became  more  com- 
plicated, and  speed  became  more  essential,  it  became  neces- 
sary for  men  to  specialise  as  drillers,  or  planers,  or  millers, 
etc.  The  method  adopted  largely  since  the  war  had  con- 
sisted in  specialising  these  processes  still  further,  so  that 
the  highly  skilled  operations,  requiring  years  of  training, 
were  left  to  the  expert,  who  spent  all  his  time  on  this  sec- 
tion, while  the  more  purely  mechanical  operations  were 
left  'to  quicklv-trained  operators.  For  example,  in  drilling, 
one  worker  would  attend  entirely  to  grinding  'and  providing 
tools,  another  would  be  responsible  for  setting  the  tool  and 
the  work,  and  others  for  carrying  out  the  drilling  operations 
when  the  work  was  set.  By  this  specialisation,  work  could 
be  more  expeditiously  done,  and  a  great  deal  had  been 
learned  as  to  its  possibilities  since  the  outbreak  of  war. 

Miss  A.  M.  Anderson  (H.M.  Chief  Lady  Inspector  of  Fac- 
tories) also  teferred  to  the  great  varieties  of  work  women 
were  doing,  and  the  special  precautions  that  had  to  be  taken 
in  selecting  workers:  for  each  job.  In  the  case  of  women 
workers  this  was  an  important  matter,  to  which  the  Home 
Office,  in  non-munition,  factories,  had  given  much  attention. 
While  there  were  few  kinds  of  work  that  women  could  not 
undertake,  it  was  however,  necessary  to  consider  very  care- 
fully what  conditions  in  the  future  should  be.  It  must  not 
be  forgotten  that  a  woman's  most  important  work  of  all  was 
in  the  home,  and  her  duties  in  this  respect  made  it  imprac-  . 
tioable  to  count  upon  regular  work  from  women  quite  in 
the  same  way  as"  from  men.  It  must  therefore  not  be 
assumed  too  readily  that  the  efforts  made  in  the  present 
emergency  could  be  maintained  afterwards ;  and  meantime 
the  health  and  comfort  of  the  women  workers  needed  careful 
supervision.  In  this  direction  a.  great  deal  of  invaluable 
he'p  had  been  given  by  welfare  workers  in  smoothing  away 
the  difficulties  "arising  in  unfamiliar  conditions  of  life  an:; 
employment,  and  dealing  with  such  questions  as  heialth, 
housing,  catering,  etc. 

Mr.  S.  R.  Chichester  (Chemica'l  Section,  M.O.M.)  gave 
some  interesting  particulars  of  women's  work  in  explosive 
factories,  and  told  several  stories  illustrating  their  presence 
of  mind  in  emergencies.  At  first  the  objection  had  been 
raised  that  in  such  factories  women  might,  in  an  emergency, 
"lose  their  head."  As  a  mlatter  of  fact,  in  one  case  where; 
there  was  a  fire  it  was  the  women  who,  instead  of  stamped- 
ing, promptly  set  to  work  to  put  it  out.  It  had  been  found', 
that  in  such  work  women  were  quite  as  careful  as  men. 

Among    others   who   spoke,  Mr.  Atwood  described  the! 
courses  of  demonstrations  and  discussions  which  had  been! 
arranged  at  intervals  following  work,  in  which  the  women 
employees   took  a  very  keen  interest.     Miss  Monkhousel 
referred  to    the  need    for  tact  and  consideration  in  the] 
employer  in  dealing  with  women  and  the  advantages  ofij 
women  superiors.    There  seemed  to  be  an  excellent  oppor-j 
tunity  for  women  of  the  educated  class  to  act  in  this  wad 
Some  discussion  also  took  place  on  the  effect  of  specialisa- 
tion, and  the  danger  of  this  being  distasteful  owing  to  the 
monotony  of  the  work.    Mr.  Atwood,  however,  explained; 
that  this'  was  not  necessjarily  the  case,  and  gave  some  par- 
ticulars of  one  factory,  where,  as  a  result  of  specialisation, 
wages  rose  by  50  per  cent,  and  yet  the  wages  cost  of  articles 
was  diminished. 

A  vote  of  thanks  to  Mr.  Baillie,  proposed  by  Mr.  Gilbert 
Wood  and  seconded  by  Miss  L.  E.  Patterson,  terminated 
the  proceedings. 
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Now  is  the  time  to 
place   your  orders  for 

SUN  FANS.. 

You  will  appreciate  that  under  existing  conditions, 
we  shall  not  be  able  to  supply  as  many  Sun  Fans  as 
usual.  There  is  always  a  big  demand  for  these 
excellent  and  reliable  Fans,  and  if  your  customers 
are  to  be  thoroughly  satisfied  during  the  hot  spell, 
you  should  get  your  stocks  in  now. 
Full  particulars  of  models  and  prices  on  application. 
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advance,  postage  prepaid  "in  the  United  Kingodm;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid.  , 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


Current  Topics. 


An  experience  this  month  brought  home  to  me  the 
really  wonderful  benefit  which  the  discovery  of  X-Radio- 
grapliy  has  conferred  upon  suffering 
humanity.    The  utility  of  the  process 
X=Rays.        in    locating    foreign    bodies,  frac- 
ture, etc.,  is  already  well  known,  but 
the  subtler  workings  of  the  X-Ray 
department  of   a   modern    hospital    are    perhaps  less 
familiar  to  the  majority  of  my  readers.       The  little 
daughter  of  a  personal  friend  of  mine  had  the  mis- 
fortune to  injure  a  toe,  and  I  was  deputed  to  act  as 
guide,   cpunsellor,    and   friend   in   a  visit   to   a  local 
hospital. 


We  were  welcomed  by  the  local  house  surgeon,  and 
conducted  to  the  X-ray  room,  where  two  negatives  of 
the  injured  extremity  were  speedily  secured  with  a 
minimum  of  inconvenience  to  the  sufferer.  A  brief 
retirement  to  the  dark  room  while  we  waited  in 
patience  for  results,  and  the  first  plate,  taken  in  a 
directly  vertical  plane  with  the  foot  laid  flat  upon  the 
plate,  revealed  three  minute  fractures  of  the  middle 
bone  of  the  big  toe,  but  no  displacement. 


To  apply  a  suitable  splint  and  bandage  occupied  a 
further  ten  minutes  or  so,  and,  with  kindly  instruc- 
tions to  keep  the  injured  foot  at  rest  for  a  couple  of 
weeks,  and  promises  of  an  early  visit,  toi  test  the  out- 
come of  the  treatment,  we  were  soon  on  our  way 
home  again.  A  subsequent  conversation  with  the 
operating  medico  elicited  the  fact  that  the  usual  test 
for  a  fractured  bone,  in  the  absence  of  X-ray  proof, 
was  to  move  the  injured  parts  until  the  grating  of  the 
two  broken  ends  could  be  felt,  thus  proving  a  separa- 
tion. 


Needless  to  add!,,  the  method  is  accompanied  by 
considerable  pain  for  the  unfortunate  patient,  and, 
unless  actual  displacement  of  the  broken  parts  fas 
occurred,  is  not  essential  to  recovery,  inasmuch  as, 
assuming  the  broken  bone  to  be  still  in  a  natural  posi- 
tion, with  the  two  parts  in  contact,  it  is  only  necessary 
to  apply  splints  and  bandages  and  leave  Nature  to> 
complete  the  cure.  In  the  particular  case  above  referred 
to,  the  bone  was  so  small,  and  the  fracture  so  minute, 
that  the  more  drastic  test  would  have  been  impossible, 
and,  failing  X-rays,  there  would  have  been  consider- 
able doubt  as  to  the  actual  trouble. 


In  this  connection  the  rays  have  proved  invaluable 
for  use  on  the  vajriouLs  War  fronts.  The  X-rays 
examination  of  wounded  lias  become  a  matter  of 
routine,  the  examinations  being  made  in  many  cases 
on  the  field  by  the  aid  of  mobile  installations.  Having 
regard  to  the 'pre-war  preponderance  of  Hun  apparatus 
for  this  purpose,  it  is  gratifying  to  note  that  consider- 
able progress  has  been,  and  is  still  being  made, 
in  the  production  of  X-ray  and  electro-medical  appar- 
atus in  this  country,  the  various  manufacturers  having 
combined  to,  form  a  separate  section  of  the  B.E.A.M.A. 
It  is  toi  be  hoped  that  the  industry  will  never  again  be 
allowed  to  return  to  the  Hun. 


Personal  experience  once  more  prompts  me  to  revert 
to  the  subject  of  certain  electrical  gear  expressly 
designed  for  use  in  connection  with 
petrol-driven  cars.  I  have  on  pre- 
vious occasions  discussed  the  short- 
comings of  motor-car  switchboards, 
wiring,  lighting  dynamos,  plugs, 
etc.,  and  now  my  latest  experience  has  to<  do'  with  one 
or  two  other  electrical  fitments  which  I  have  found 
sadly  lacking  in  the  details  which  make  for  efficiency, 
reliability,  and  accessibility. 


Electricity 

and  the 
Motor  Car. 


A  two-seater  car  fitted  with  a  well-known  electric 
lighting  and  starting  system  was  brought  to  me  the 
other  day  with  a  complaint  that  there  was  something 
radically  wrong  with  the  installation.  Both  dynamo 
and  separate  starting  motor  w  ere  fitted,  together  with 
a  robust  set  of  accumulators  calculated  to  withstand 
the  heavy  current  rushes  necessary  for  turning  over  a 
cold  engine.  The  wiring  was  neat  and  of  the  plated 
external  armoured  twin  variety,  very  pleasing  to  the 
eye  and  the  pride  of  the  chauffeur,  who  had  evidently 
spent  many  hours  on  all  plating  and  brass  work  with 
polish  and  rag.  It  was  this  periodical  polishing, 
coupled  with  a  faulty  design  of  lamp  adapter,  which 
had  caused  at  least  one  of  the  troubles  complained  of. 


The  head,  side,  and  tail  lamps  Avere  all  fitted  with 
miniature  B.C.  holders,  and  each  connection  with  the 
armoured  cable  was  made  detachable  through  the 
medium  of  an  ordinary  miniature  adapter  plug.  It 
was  the  construction  of  the  latter  that  I  found  to  be 
the  seat  of  the  mischief.  The  adapter  consisted  of 
a  plated  brass  tube  with  fibre  centre,  and  two  tubular 
tags  to  receive  the  ends  of-  the  leads.  The  latter  were 
pushed  up  through  the  holes  and  subsequently 
soldered  to  the  top  edge,  the  soldering  being  so  carried' 
out  as  to  furnish  a  small  circular  contact  plate  to 
engage  with  the  lamp  socket  pins  wben  the  bayonet 
catches  were  engaged. 


So  far,  so  good,  although  the  clearances  between  tags 
and  tube  left  much  to  be  desired.  It  is  the  means  of 
anchorage  between  outer  armouring  and  plug  that  I 
have  most  to  criticise.  Apparently,  the  old-fashioned 
wooden  half-wedges  had  been  originally  provided,  but, 
since  they  would  not  allow  the  passage  of  the  insulated 
leads — a  common  fault  in  this  type — had  been  dis- 
carded, and  the  ends  of  the  armouring  simply  loosely 
pushed  into  the  smaller  opening  of  the  adapter  cap. 
The  result  was  that  all  strains  came  directly  upon  the 
conductors.  Vibration  due  to  the  normal  running  of  the 
car,  heavier  cross  strains  due  to  cleaning  and  manipu- 
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lating  the  adapters  had  in  nearly  every  case  caused 
intermittent  shorts  or  disconnections,  -and,  when  I 
saw  it,  there  was  only  one  reliable  lamp  fitting  on  the 
car.  Furthermore,  only  one  main  fuse  being  included 
in  the  switchboard,  and  that  between  dynamo  and 
battery,  a  short  on  one  of  the  leads  had  actually  burnt 
that  lead  out  throughout  its  length,  and  might  well 
.have  set  fire  to  the  car. 


Such  criminal  negligence  in  so  minor  a  point  of 
design  I  fail  to  understand.  The  apparatus  bore  the 
name-plate  of  one  of  the  leading  British  manufacturers 
of  'moto;r-icar  electrical1  gear,  and  was  a  running 
advertisement,  to  an  electrical  man,  of  how  not  to  do 
things.  The  other  fault,  an  almost  equally  bad  one 
lay  with  the  starting  motor.  The  function  and;  opera- 
lion  of  the  starting  motor  in  any  petrol  car  necessitates 
its  location  in  an  almost  inaccessible  position,  'right 
under  the  car  chassis,  and  in  the  best  possible  position 
for  collecting  mud,  water  and  oil. 


In  the  car  under  notice,  the  motor  circuit  showed  a 
frame  contact  and,  on  dismantling,  proved  to<  be  in 
a  sorry  condition.  In  fact,  the  astonishing  thing  was 
that  it  would  run  at  all.  The  whole  machine  was 
smothered  in  a  thick  coating  of  dry  mud,  and,  worse 
still,  the  commutator  inspection  cover  was  not  fitted 
with  a  water-tight  gasket.  I  took  off  the  cover  and 
was  able  to  drain  a  considerable  quantity  of  accumu- 
lated water  out  of  the  polar  space.  I  then  cleaned  up 
the  com.  and  the  machine  generally,  replaced  the 
cover,  and  made  another  test.  The  fault  was  still  in 
evidence. 


Further  investigation  proved  that  the  clearance 
allowed  between  brush  connection  lugs  and  aluminium 
cover  casting  was  insufficient,  so  that  every  time  the 
cover  was  placed  in  position  its  inner  surface  rested  on 
one  of  the  lugs,  thus  establishing  an  excellent  frame 
connection.  There  was  no  room  to  space  or  reverse 
the  lug,  and  filing  had  to  be  resorted  to  before  sufficient 
clearance  was  available.  Now,  the  machine  was  other- 
wise excellently  designed,  and  thoroughly  efficient. 
The  whole  thing  was  spoilt  for  the  sake  of  an  eighth 
of  an  inch  essential  cover  clearance,  and  a  water-tight 
packing  for  the  cover.  If  British  makers  of  motor-car 
accessories  hope  to  retain  their  market  they  Will  have 
to  pay  a  little  more  attention  to  essential  details  than 
they  apparently  do  at  present. 

I  feel  that  I  must  call  the  attention  of  my  readers  to 
an  account  of  a  discussion  at  a  recent  meeting  of  the 
Circle   of    Scientific   Technical  and 
Women        Trade    Journalists    on  "Women  in 
in  Industry,"  which  appears  in  another 

Industry.  column.  The  subject  is  a  timely 
one,  and  some  interesting  points 
were  raised  by  ladies  and  gentlemen  associated  with 
A-arious  Government  departments  who  have  had  excep- 
tional experience  of  women's  labour.  There  can,  of 
course,  be  only  one  opinion  as  to  the  value  of  the  work 
women  are  at  present  doing  for  the  country  ;  the  only 
danger  is  that  such  efforts,  if  too  long  continued,  may 
be  prejudicial  to  health.  It  will  be  generally  agreed 
that  the  present  emergency  conditions  cannot  be 
regarded  as  permanent.  After  the  war  the  position 
o.f  women  labour  will  be  an  important  problem,  and  it 


would  be  an  advantage,  even  while  the  war  is  on,  to 
form  some  idea  of  the  kind  of  work  they  are  best  able 
to  perform. 

If  possible,  one  would  like  to  see  certain  occupations, 
where  deftness  of  hand  and  fingers  and  manipulative 
skill  are  necessary,  set  apart  largely  for  women,  rather 
than  heavy  engineering  and  other  work  which  taxes 
all  but  the  strongest,  and  is  better  left  to  men  in 
normal  times.  There  should  also  be  special  opportuni- 
ties for  the  highly  educated  women  in  scientific  and 
technical  work  of  various  kinds,  especially  in  view  of 
the  shortage  of  trained  young  men  which  will  be  one 
unfortunate  heritage  of  the  present  war. 

Elektrox. 


Questions  and  Answers 

By  Practical  Men. 

Under  the  above  heading,  we  propose  to  continue  what 
was  undoubtedly  a  most  interesting  and  instructive  feature 
in  our  former  esteemed  contemporary,  the  Electrical  En- 
gineer, and  subsequently  in  its  successor,  Electrical 
Engineering.  As  Mr.  Raphael  now  holds  His  Majesty's 
commission,  and  his  paper  has  ceased  to  exist,  we  hope  that 
in  reviving  this  section  we  shall  attract  and  retain  many 
of  the  readers  who  were  specially  interested  therein.  We, 
therefore,  invite  suitable  questions  from  our  readers. 

RULES. 

Questions  •  We  invite  our  readers  to  send  vs  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "Answers  to  Correspondents,  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for- competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  wh  ich  ire  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness as  'well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  skimped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt,  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editors  decision 
is  final. 

Question  No.  r. 
An  electric-driven  endless  rope  haulage  is  required  to 
work  a  district  400  yards  long  in  a  coal  mine,  Incline  1  in  4, 
speed  of  rope  4  miles  per  hour.  Weight  of  each  tub  4  cwt. 
and  coal  8  cwt.  per  tub.  Driven  by  a  40-h.p.  motor,  speed 
of  motor  pulley  720  r.p.m.,  diameter  1  ft.  2  ins.,  driving 
a  pulley  4  ft.  6  ins.  diameter  by  means  of  -  a  belt,  and  then 
5  to  1  gears  to  drum  shaft.  Speed  of  drum  37  r.p.m.  and 
diameter  3  ft.  Speed  of  rope  4  miles  per  hour,  }  in.  rope 
used.  Co-efficient  of  friction  at  .25  and  1-28  as  friction  of 
load  on  rails.  How  many  tubs  can  be  used  ?  Also  give 
particulars  of  brake  and  hold  load  at  any  point. — R.  T. 
(Replies  must  be  received  not  later  than  first  post  Friday, 
June  22.) 


Birthday  Honours. — We  notice  that  knighthoods  have 
been  conferred  upon  Francis  H.  Barker,  Esq.,  who  is 
well-known  as  having  been  mainly  instrumental  in  the 
development  and  adoption  of  the  Parsons  steam  turbine 
throughout  the  principal  countries  of  Europe,  and  Richard 
Tetley  Glazebrook,  Esq.,  C.B.,  at  one  time  principal  of 
University  College,  Liverpool.  Dr.  Glazebrook  has  been 
director  of  the  National  Physical  Laboratory  since  1899. 
He  had  a  brilliant  career  at  Cambridge,  and  has  been 
a  Fellow  of  Trinity  College  since  1877.  He  was  President 
of  the  Institution  of  Electrical  Engineers  in  1906. 
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Increased  produc- 
tion is  the  direct  result  of 
a  Scientific  .Lighting  Installation 
in    the    modern    factory.     This  is 
entirely  due  to   the  fact  that  adequate 
illumination  is  the  direct  means  of  saving 
time  and   material  and  effectively  preventing 
accidents  to  men  and  machinery.     The  utmost 
illumination  efficiency  is  assured  by  installing 

BENJAMIN 

REFLECTOR  FITTINGS, 


because  their  scientific  design  guarantees  that  all  the  light 
is  utilised  to  the  best  advantage  and  distributed  in  the 
direction  where  it  is  most  needed. 

Manufactured  at  our  London  WorKs  of  special 
quality  Vitreous  Enamelled  Steel  to  withstand 
hard  wear,  and  supplied  complete  with  correct 
Lampholder  ready  for  installing. 

Large  variety  of  designs  and  sizes 
suitable  for  every  class  of  installation- 
small  or  large. 


Section  List  No.  S09,  covering  these  and 
other  Specialities,  will  be  sent  on  request. 


THE  BENJAMIN  ELECTRIC,  Ltd., 

ROSEBERY  AVENUE, 
LONDON,  E.C. 


ENDURANCE 


The  fact  that  the  filaments 
of  WOTAN  LAMPS  are  made 
of  Drawn  Wire  wound  on 
SIEMENS  PATENT  SPIDER 
accounts  for  their  lasting 
endurance  under  the  hardest 
tests   of  vibration. 

Foi» 

FACTORY,  WORKSHOP 

and  all  Industrial  Installations. 


LAMPS 
ARE    SECOND    TO  NONE. 


Advt.  of  SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITiO 
38  &  39.  Upper  Thames  Street.  E.C.4 
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THE  ELECTRICAL  EQUIPMENT  QE  CRANES. 


{Continued  from  page  311.) 


Where  the  duty  of  the  crane  is  not  known 
the  load  factor  method  of  rating  offers  no 
advantage  over  the  so-called  time  method,  it 
therefore  becomes  a  case  of  assumption  on 
the  basis  of  previous  results  with  a  similar 
crane,  for  instance,  motors  operating,  a 
heavily-worked  foundry  crane  will  require 
to  be  rated  much  lower  than  one  working 
in  an  erecting  shop,  and  therefore  the  most 
satisfactqry  way  is  to  consider  each  case  on 
its  merits.  Should,  however,  the  duty  of  the 
crane  be  definitely  known,  which  is  often 
the  case  with  w  harf  or  dock  cranes,  •  then 
the  load  factor  method  has  the  advantage, 
as  will  be  seen  by  the  following  example. 
Three  motors  for  a  crane  were  selected  on 
-the  time-run  basis,  and  from  the  makers' 
figures  were  found  to  require  motors  of  size 
5  for  hoisting,  3  for  sleuing,  and  3  for  travel- 
ling, but  the  cycle  of  operations  being- 
known,  load  factors  of  j^rd,  %,  and  ^th 
respectively  were  suitable,  the  machines 
selected  en  this  basis  were  sizes  5,  4,  and  2 
respectively,  thus  showing  that  on  the  time- 
run  basis  the  sfeuing  motor  was  too  small 
and  the  travelling  motor  unnecessarily  large. 

The  question  of  temperature  rise  is  ore 
which  there  appears  to  be  no  definite  figure 
for,  godeg.  F.  is  a  safe  figure  to  adopt  in 
most  cases,  provided  the  rating  is  not  lower 
than  %  houir,  or  %th  load  factor;  if,  how- 
ever, Y±  hour  rated  motors  are  used,  or  any 
motors  required  to  work  in  a  high  atmo- 
spheric temperature,  the  temperature  rise 
should  not  exceed  6odeg.  F.,  and  where  it 
is  necessary  to  use  very  short-rated  motors 
the  duty  should  be  low,  as  these  motors  are 
not  suitable  for  carrying  overloads  or  laige 
starting  currents  and  frequent  starting  with- 
out considerable  overheating. 

All  crane  motors  should  give  an  overload 
of  50  per  cent,  for  five  minutes,  or  100  per 
cent,  momentarily,  without  damage  or  ex- 
cessive sparking,  and  run  at  all  loads  with  a 
fixed  brush  position. 

The  foregoing  remarks  apply  generally  to 
AC  motors,  which  are  now  extensively  used 
On  cranes,  although  they  have  the  disadvan- 
tage that  they  require  a  much  larger  start- 
ing current  for  the  same  torque  than  a  DC 
motor,  and,  being  practically  constant  speed, 
do  not  automatically  speed  up  and  enable 
light  loads  to  be  handled  at  increased 
Speeds.  A  DC  motor  will  give  double  full 
load  torque  with  a  starting  current  of  ap- 
proximately ij  times  full-,  load  current, 
whereas  an  AC  slip  ring  motor  to  give  the 
same  torque  requires  2 — 2§  times  full  load 
current,  and  for  2h  times  full  load  torque 
requires  3—3^  times  full  load  current. 
Squirrel  cage  rotor  motors,  if  used  in  con- 
junction with  auto-transformers  require 
about  the  same  current  as  those  of  the  slip 
ring  type,  but  if  connected  direct  across  the 
line  about  50  per  cent.  more.  All  AC  motors 
for  crane  use,  where  required  to  start  up 
on  load,  should  have  a  guaranteed  starting 
torque  of  2^  times  full  load  running  torque, 
otherwise  trouble  will  be  experienced  due 
to  the  motor  not  starting  under  the' full  load. 
These  remarks  arc  based  on  the  assumption 


that  a  motor  of  equivalent  output  to  a  DC  type  is  used;  if, 
however,  a  larger  motor  is  adopted  the  starting  torque  can  be 
correspondingly  reduced. 

The  high  starting  currents  referred  to  above  will  ofter. 
disturb  the  supply,  causing  Ji  drop  in  voltage,  and  therefore 
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regard  the  starting ;  this  reduction  in  starting 
torque  affected  by  the  drop  in  voltage  is  equal 
to  the  square  of  the  voltages,  so  that  attention 
should  be  paid  to  the  sectional  area  of  the 
cables  to  the  motor  in  order  to.  reduce  the 
drop  in  voltage  as  far  as  possible. 

Fig.  i  is  a  characteristic  curve  showing- 
the  approximate  relation  between  the  torque, 
brake,  horse-power,  and  .speed  of  a  typical  de- 
sign of  crane  motor,  the  full  lines  referring 
to  DC  motors,  and  the  dotted  lines  to  AC 
motors.  Fig.  2  represents  some  curves  plotted 
from  tests  on  a  small  "  Westinghouse  "  DC 
crane  motor,  and  Fig.  3  tests  on  an  AC  crane 
motor  of  the  slip  ring  type;  these  show  fully 
the  behaviour  of  the  motor  from  practically 
all  aspect®. 

(To  be  continued.) 
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ELECTRICITY  IN  BREAD  MAKING. 
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It  is  now  recognised  that  electricity  can 
be  utilised  to  advantage  in  bread  making 
not  only  for  kneading  but  also  in  baking. 
At  one  time  there  seemed  little  enough 
chance  of  electricity  supplanting  steam,  coal 
and  gas  in  heating  bakers'  ovens,  but 
electrical  equipment  for  the  purpose  has 
been  much  improved  during  recent  years. 
The  cleanliness  of  electric  heating  and  its 
ease  of  control  are  strong  points  in  its 
favour  in  this  connection,  and  as  electrical 
energy  becomes  cheaper  and  cheaper,  and 
electrical  apparatus  more  and  more  nearly 
perfect,  we  may  expect  to  see  "  all-elec- 
tric "  bakeries  become  quite  common.  In 
'  the  few  countries  which  still  remain  neutral 
German  electrical  firms  have  done  a  good 
deal  in  the  way  of  developing  electrical 
bakeries  (particularly  in  Norway,  Sweden 
and  Switzerland,  where  electricity  is  cheap). 
This  development  should  not  be  overlooked  Lby  British 
manufacturers  and  central  station  engineers. 

The  largest  electric  bakeries,  says  U Industrie  Electrique, 
are  in  Switzerland.  At  Bregenz,  for  instance,  there  is  an 
electric  bake-oven  with  a  baking  surface  of  1 50  square  feet 
in  two  "  floors,"  one  above  the  other.  The  switch-gear 
is  mounted  on  a  board  near  the  furnace  door  and  protected 
by  a  heat  screen.  Each  stage  of  the  oven  is  controlled 
by  ten  interrupters,  one  for  each  of  the  ten  heating  elements. 
Heat  is  distributed  evenly  in  the  oven,  and  the  division  of 
the  total  heating  equipment  into  twenty  sections  provides 
very  fine  heat  control  and  permits  of  any  desired  degree, 
gradation  and  distribution  of  temperature.  Pyrometers 
are  used  to  indicate  the  temperature  of  different  parts  of 
the  furnace,  and  the  latter  is  lighted  electrically.  Steam 
is  raised  electrically  to  provide  the  moisture  needed  by 
certain  kinds  of  bread,  and  hot  water  is  also  provided  by 
electric  heaters. 

Private  electric  bakeries  for  bread  and  confectionery 
are  becoming  increasingly  common  in  large  hotels  and 
restaurants.  Even  where  the  cost  of  electrical  operation 
is  considerably  greater  than  that  of  other  methods  of 
heating,  the.  additional  outlay  is  justified  by  the  greater 
cleanliness,  convenience  and  reliability  of  electric  heating. 
Another  advantage  of  the  electric  bake-oven  is  its  small 
size.  An  electric  oven  with  three  or  four  compartments 
can  be  accommodated  where  there  would  be  room  for  only 
one  coal  or  gas-fired  oven,  and  this  is  often  a  point  of 
great  importance.  An  ordinary  brick  oven  capable  of 
accommodating  240  loaves  occupies  about  130  sq.  ft., 
whereas  an  electric  furnace  of  equal  capacity  occupies 
only  34  \  sq.  ft.,  or  little  more  than  one  quarter  of  the 
floor  space. 
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The  time  taken  to  heat  up  an  electric  oven  is  very"shorty 
and  there  is  a  corresponding  saving  in  time  and  in  energy- 
consumption.  The  saving  in  time  means  an  increase  in 
oven  output  and  decrease  in  relative  general  costs.  Some 
idea  of  what  can  be  done  in  an  electric  oven  may  be 
gathered  from  figures  given  by  a  Sacramento  (California) 
pastry-cook  who  turned  out  500  tarts,  63  large  cakes,  105 
loaves  and  1,200  assorted  gateaux  per  week,  using  a  10  J  kw. 
oven.  Another,  smaller  oven  (consuming  6|  kw.)  cooked 
the  following  weights  per  week  :  Roast  2 80 lbs.,  lamb  60 lbs., 
pork  4olbs.,  stew  2iolbs.,  hash  ioolbs.,  ham  8olbs.,  beef- 
steak 50lbs.,  turkey  90 lbs.,  chicken  75lbs.,  duck  5olbs.,  fish 
450lbs.,  roast  potatoes  8oolbs.,  haricot  ioolbs.,  macaroni 
ioolbs.  These  figures  show  that  with  a  moderate  current 
consumption  baking  can  be  performed,  on  a  large  commercial 
scale.  There  is  practically  no  lost  time,  and  any  heat  can 
be  maintained  indefinitely. 

The  New  Vienna  Bakery  (Salt  Lake  City)  is  an  all- electric 
concern  from  the  motor  driven  kneading  trough  to  the  75  kw. 
oven,  which  bakes  about  1 8,000  loaves  per  diem.  The  main 
body  of  the  oven  measures  about  4ft.  in  height,  10ft.  in 
width,  and  11ft.  gin.  in  length  ;  it  is  divided  into  four  equal 
compartments,  and  the  baking  surface  is  200  sq.  ft.  Each 
compartment  has  a  top  and  a  bottom  heating  element,  a 
mercury  thermometer,  and  an  electric  lamp.  Two-phase 
current  is  used  at  220  volts,  and  though  the  maximum 
consumption  is  75  kw.,  the  average  is  48  per  cent,  of  this 
figure  (i.e..  36  kw.)  baking  eight  hours  a  day.  It  takes 
45  minutes  to  load  the  oven  with  fib.  loaves,  bake  them 
and  empty  the  oven,  so  that  a  maximum  of  25,000  sucl 
loaves  could  be  baked  in  24  hours. 

In  the  latest  electric  bake  ovens,  heating  elements  are 
distributed  uniformly  (not  merely  top  and  bottom)  so  that 
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EWARD  of  £1  offered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  <t  Co.,  Ltd.. 
939,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  Illustrations,  and  general  information  of 
timber  and  woodwork  than  their  286  page  list  which 
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on  a  practical  scale.  Cloth  8vo.  Illustrated,  ls.net, 
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Cloth  8vo.  230  pages.  172  illustrations.  2s.  9d.  net,  post 
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will  stop  sparking,  burning  of  the  brushes,  flashing  and  cutting  of  the 
commutator,  grinding  away  of  the  brushes,  squeaking  and  chattering, 
it  it  51  build  up  the  burnt  faces  of  the  brushes  ;  it  will  lubricate  the 
brushes,  polish  the  commutator;  it  will  keep  the  mica  level  with  the 
commutator  segments;  it  will  double  the  life  of  the  brushes  ^ 
give  perfect  commutation  when  used  regularly.  List  and  Trade 
Sample  from  S.  W.  MARTYN  &  CO..  LTD..  Patentees  and 
Manufacturers,  11,  Pratt  Street,  London,  N.W.  1. 
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all  parts  of.  the  oven  are  of  the  same  temperature.  Such 
an  oven  can  be  relied  upon  to  bake  uniformly  all  day  and 
every  day.  Thus  and  the  better  atmospheric  and  hygienic 
conditions  in  the  bakehouse  are  factors  which  cannot  be 
expressed  numerically,  but  are  undoubtedly  of  real  im- 
portance. 


a  nous 


Items. 


Bolton.— Private  Fredk.  Royse,  L.N.L.  Regiment,  a 
former  tramways  employee,  is  the  second  of  four  brothers 
to  be  killed  in  action. 

Bradford.— Private  C.  H.  Jassett,  who  was  previously  a 
member  of  the  office  staff  of  the  Corporation  Electricity 
Department,  is  reported  wounded  in  action. 

Newport.— The  Electricity  Committee  have  decided  to 
recommend  that  there  should  be  an  increase  of  10  per  cent 
in  the  charges  for  electric  light  throughout  that  town 

Middlesbrough.— The  Corporation  Electricity  Committee 
have  appointed  Mr.  J.  Shaw,  mechanical  superintendent 
and  Mr.  George  Moss,  mains  superintendent  of  the  Elec- 
tricity Department  at  salaries  of  £i5b  and  /150  per  annum 
respectively. 

Urgent  Repair  Work.— Engineers  in  charge  of  dynamos 
and  motors,  and  contractors  generally,  will  be  interested 
n  the  advertisement  of  Magic  Appliances  Ltd.,  on  another 
age.  They  have  opened  a  department  for  the  rewinding 
f  armatures  as  well  as  the  repair  of  fans,  vacuum 
cleaners  car-lighting  sets,  heating  and  cooking  appliances 
etc.    They  cordially  invite  enquiries  and  orders. 

Electrician's  Wedding  at  Garnant.— W.  Ivor  Tones 
Electrician  at  Ammanford  Colliery,  was  made  the  recipient 
-  of  a  handsome  marble  clock  by  his  officials  and  fellow 
workmen  on  the  occasion  of  his  marriagewith  Mrs.  Richards 
landlady  of  the  Half-Moon  Hotel,  Garnant,  Mr  F  C 
Shaw,  mechanical  engineer  of  the  Colliery  made  the  presen- 
tation, and  among  those  supporting  him  were  the  manager 
Mr  D.  Davies,  M.E.,  and  Mr.  J.  James,  M.E.  (Gelliceidrim 
Colliery). 

Prince  Albert  Electrical  Co.  (Canada).— News  has  been 

received  by  the  family  of  Lieutenant  Ivor  John  Clarre 
who  reside  at  Barry,  that  he  has  been  killed  in  action' 
Deceased  who  was  24  years  of  age,  emigrated  several 
years  ago  to  Canada,  and  was  eventually  taken  into 
partnership  with  his  brother,  in  the  above  Company 
On  the  outbreak  of  hostilities,  he  joined  the  Canadian 
Infantry.  There  are  now  four  brothers  serving  with 
the  colours. 

Leeds.— Two  brothers.  Sergeant  J.  Jackson  and  Sergeant 
Jl.  W.  Jackson,  who  previous  to  joining  the  colours  were 
both  inspectors  in  the  Corporation  Electric  Lighting 
Department,  have  died  from  wounds  received  in  action 
the  former  on  May  14th  and  his  brother  on  the  following 
gfy— Private  James  Lawson,  of  the  Northumberland 
Fusiliers,  who  died  on  May  17th  from  wounds  received 
in  action,  was  formerly  a  driver  on  the  Leeds  trams  He 
was  25  years  of  age.— Sergeant  Leslie  Brand;  formerly 
employed  as  an  engineer  in  the  Corporation  Tramways 
Department,  has  died  in  hospital  in  France  from  wounds 

Burnley.— The  threatened  strike  of  tramway  workers  in 
Burnley  and  20  other  centres  has,  for  the  time  being  been 
averted,  the  Board  of  Trade  having  intervened  and  got 
the  parties  to  virtually  leave  the  questions  at  issue  with 
thi-m.  The  men  and  women  workers  asked  for  10s  per 
week  advance,  but  the  various  corporations  affected 
dechned  the  application.  The  question  was  under  con- 
sideration on  May  31st  by  the  Burnley  Tramways  Com- 
mittee, who  agreed  to  refer  the  matter  to  the  Committee 
on  production,  and  to  join  the  Lancashire  and  Cheshire 
tramway  authorities  who  are  preparing  for  arbitration 
upon  the  same  application. 


Blackpool.— Two  brothers— John  and  Edward  Denham 
of  the  Australians,  both  former  employees  on  the  <  ,„,,,, 
tion  Iramways,  are  reported  missing,  It  is  somewhal 
remarkable  to  note  that  the  brothers  worked  together  ,,, 
Australia,  trained  in  the  same  Company,  and,  still  insepar- 
able, were  sent  out  at  the  same  time,  and  are  now  both 
missing. 

Electricity  in  Agriculture.— Readers  who  are  interested 
in  this  very  important  subject*  and  would  like  to  hear 
a  lecture  on  it  should  write  at  once  to  Mr  George  E 
Hdleary,  Town  Clerk,  Town  Hall,  West  Ham,  and  ask  for 
details  of  the  lecture  thereon  to  be  given  at  the  Municipal 
Technical  Institute  on  Tuesday,  June  12th.  It  is  sure  to 
be  worth  attending  and  is  to  be  followed  on  June  19th  by 
a  lecture  on  Water  and  Sewage  Purification  by  Electricity 
and  on  June  26th  on  the  Magnetic  Separation  of  Materials! 

Electric  Heating.— With  the  advent  of  high  efficiency 
electric  lamps  and  the  tendency  towards  further  increases 
in  efficiency,  and  a  corresponding  decrease  in  current 
consumption  and  payments  for  lighting  service,  electrically 
heated  domestic  appliances  of  all  sorts  assume  great 
importance  in  offsetting  the  loss  which  is  anticipated  on 
lighting  business.  It  is  in  the  interests  of  central  station 
contractor,  dealer  and  consumer  that  domestic  electrical 
apparatus  be  developed  and  used  as  extensively  as  possible. 

War  Items.— Private  A.  D.  R.  Roberts,  of  the  Royal 
Warwickshire  Regiment  has  been  wounded  whilst  in 
action.  Prior  to  joining  the  Colours  in  1915,  he  was  an 
electrician  at  the  General  post  Office.  Roberts  comes 
of  a  fighting  family,  his  grandfather,  the  late  William 
Hannam,  of  the  Neptune  Tun,  Caroline  St.,  Cardiff,  having 
been  in  the  41st  Foot  Regiment  when  they  were  known 
as  the  Travelling  Tinkers,  and  his  father  the  late  David 
Roberts  was  in  the  Royal  Engineers.— Private  Arthur 
Gale,  Munster  Fusiliers,  of  Lyndhurst  St.,  Cardiff,  who 
was  employed  at  the  Roath  Electric  Power  Station,  Cardiff, 
and  enlisted  at  the  age  of  sixteen,  has  been  decorated  with 
the  ribbon  of  the  D.C.M.  bythe  general  of  the  Army  Corps  in 
Macedonia. 

The  Horse-power  of  a  Modern  Gun.— From  the  leading 
particulars  of  the  latest  American  coast  defence  guns,  it 
is  possible  to  calculate  approximately  the  terrific  horse- 
power developed    during  the   fraction  of  a  second  for 
which  the  weapon  is  actually  "  working  "  in  each  discharge. 
The  50  calibre,  16-inch  gun  imparts  a  muzzle  velocity  of 
2,600  ft.  per  second  to  a  projectile  weighing  2,400  lbs. 
The  initial  velocity  of  the  shell  is,  of  course,  zero,  so  that 
the  average  velocity  during  its  passage  through  the  barrel 
is  (2,600+0)  2  =  1,300  ft.  per  second.    The  length  of  the 
barrel  being  50  x  16-12  =  66  2/3  ft.,  the  time  taken  for  the 
shell  to  travel  through  the  gun  is  66  2/3-1,300  =0.052  sec, 
or  just  over  1/20  second.    The  energy  corresponding  to  a 
muzzle  velocity  of  2,600  ft.  per  sec.  is  112,600  ft.  tons 
and  this  is  imparted  to  the  shell  in  0.052  second.  Now 
one  horse-power  =  550  ft.  lbs.  per  second  hence  the  "  horse- 
power "  of  the  gun  as  reckoned  only  on  the  useful  energy 
stored  in  the  projectile  is  112,600x  2,240-0.052x550,  i.e., 
8,800,000  horse-power  !    Small  wonder  that  depreciation  is 
rapid  on  such  heavy  ordnance.     In  this  rough  calculation 
we  have  neglected  the  large  amount  of  work  done  in  over- 
coming friction  in  the  barrel,  in  forcing  the  driving  band 
into  the  rifling,  and  in  overcoming  air  resistance.  Allowing 
for  these  factors,  the  power  of  the  gun  is  greater  still  ! 
The  range  of  the  above  type  of  gun  is  over  27  miles  and 
the  cost  of  firing  a  single  armour  piercing  shell  is  estimated 
to  be  about  £336— a  figure  which  affords  much  food  for 
thought. 


*  Read  "  Growing  Crops  and  Plants  by  Electricity  " 
By  Miss  E.  C.  Dudgeon.  Price  is.  2d.  post  free  from 
Electricity  Office. 
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I  Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  tart  of  the  world,  for  the  published  price ,  plus 
five  per  cent,  for  postage  {minimum  2d.)  and  orders  will  be 
esteemed.] 

Thf  Range  of  Electric  Searchlight  Projectors. 
By  Jean  Rey  (Translated  from  the  French  by  J.  H. 
lohnson)._ic2  pp.,  with  numerous  folding  plates.  ■  (Con- 
stable ">s  |d.  net.)- This  book  is  one  of  the  highest 
topical  interest  and  importance  and  so  far  as  we  are  aware 
it  is  the  first  to  deal  comprehensively  with  the  subject 
concerned.  The  use  of  searchlights  on  land  and  sea  is 
becoming  more  and  more  general.  Obviously  the  utility 
of  the  lights  as  a  weapon  of  offence  or  defence  depend* 
primarily  on  their  range  yet  the  question  of  range,  measure 
ment  and  pre-determination  has  been  practically  neglected, 
even  by  officers  in  charge  of,  or  dependent,  upon  search- 
lights and  possessed  of  sufficient  mathematical  knowledge 
to  calculate  the  range  of  projectors  once  they  are  given 
the  basic  principles  and  data.  '  . 

The  study  of  searchlight  range  comprises  determination 
of  the  luminous  flux  emitted  by  the  arc  ;  the  distribution 
of  this  flux  as  received  and  reflected  by  the  searchlights  , 
calculation  of  the  amount  of  light  projected  at  a  distance 
allowing  for  the  size  of  apparatus  and  focal  length  of 
mirror.  Knowing  the  amount  of  light  projected  at  a  distance, 
the  ranee  of  illumination  can  be  determined  approximately 
by  allowing  for  the  co-efficient  of  atmospheric  transparency. 
The  practical  upshot  of  all  this  is  that  one  can  determine 
the  probability  of  being  able  to  illuminate  a  certain  object 
or  position  at  a  stated  distance,  using  any  particular 

^The"  mathematics  used  in  this  volume  is  not  of  an  ad- 
vanced nature  and  should  be  within  the.  powers  of  anyone 
who  is  likely  to  have  to  calculate  ranges.  Also  the  author  s 
curves  reduce  to  a  minimum  the  amount  of  calculation 
required  to  solve  specific  problems.  The  book  is  thoroughly 
uplto-datem  respect  of  the  problems  selected  for  solution  , 
e  s  some  of  the  objectives  considered  are  warships  forts, 
villages,  trenches,  a  submarine  turret,  aeroplane,  and  so  on. 
The  chapter  relating  to  the  practical  calculation  of  ranges 
Ld  theP  appendix  on  optical  illusions  on  the  Western 
Front  in  Flanders  during  the  present  war  will  be  found 
to  be  particularly  valuable.  In  short,  this  is  Precisely 
the  book  needed  by  our  air,  naval  and  military  forces  for 
information  relating  to  the  calculation  of  illumination 
and  range  of  searchlight  projectors. 

How  to  Make  a  Transformer  for  Low  Pressure. 
By  F.  F.  Austin.  17  PP„  6  Figs.  (Spon,  2s.  net.  - 
Directions  for  Designing,  Making  and '  OpERAT  ^G 
H,,  ,  Pressure  Transformers.  Same  Author.  40  pp., 
21  Figs  "(Spon.  3S.  net.)- These  two  volumes  may 
conveniently  be  reviewed  together  since  they  are  distinctly 
companion  books  and  the  reader  of  one  is,  or  ought  to 
be  nte rested  in  the  other.  The  scope  and  purpose  of  the 
took  is  Splained  very  well  by  their  titles,  but  rt  should 
Sled  tnat  the. nforiLtion  given  is  based  =istakably 
upon  apparatus  which  has  actually  -been  built  in  the 
ne?  described  and  which  has  actually  given^the  result 
Sired  This  should  inspire  confidence,  which  is  badly 
Sed  particularly  in  beginners.  One  critic. sin ^  may, 
however,  be  offered  at  once,  viz.,  some  of  the  half-tone 
illustrations  are  very  poor  ;  we  do  not  think  that  they  win 
S?l  to  convey  Se  intended  general  impression,  but  obviously 
thev  might  and  ought  to  do  more  than  that  ! 

In  1  e  first  of  the  above  volumes  (which  may  be  read 
quite  independently,  if  desired)  the  author  deals  withthe 

Field  Telephones  for  AR«  Usk.  Induding  an  mmentwy 
Course  in  Electricity  and  Magnetism  f^/f^J^e  »fte^eld'  Telo. 
ftiSFt 7°0r  "«B&       from  E^OTKICTT 

Office. 


construction  of  a  ring  type  transformer  for  yielding  pressures 
down  to  8  volts  (on  various  tappings)  the  primary  pressure 
being  110  volts.  Such  a  transformer  may  be  employed 
usefully  in  light  testing  and  experimental  work,  m  light 
welding  work,  to  ring  bells  or  operate  small  arcs  or  low 
pressure  filament  lamps.  Many  other  possible  applications 
will  suggest  themselves  to  the  reader,  such  as  driving 
series  motors,  supplying  induction  coils  (say  for  wireless 
work),  and  charging 1  accumulators  through  rectifiers. 
The  only  proviso  is  that  with  the  materials  and  dimensions 
suggested  by  the  author  the  output  must  not  rise  much 
above  100  watts  for  steady  working  (or  above  400  watts 
for  quite  short  periods).  As  will  be  gathered  from  these 
particulars,  the  apparatus  described  is  distinctly  useful  and 
worth  building.  No  costly  tools  or  material  are  required, 
and  with  reasonable  care  the  reader  can  be  sure  of  obtaining 
a  reliable  and  efficient  transformer  of  useful  size 

As  regards  the  high  pressure  transformers  described  m 
the  second  book,  these  are  for  secondary  pressures  up  to 
20,000  volts  and  as  the  output  is  3  kw.  in  one  case  it 
will  be  understood  that  they  are  in  stations  to  be  treated 
with  respect.  The  author  shows  in  detail  how  to  work  out 
losses,  weights  of  material,  iron  and  copper  sections  and 
so  forth,  and  gives  all  the  information  needed  to  permit 
successful  construction  of  the  apparatus.  Notes  are  also 
given  relating  to  a  4,000  volt  transformer  and  to  frequency 
changing  by  means  of  transformers.  The  author  very 
properly  draws  attention  to  the  precautions  to  be  observed 
in  connection  with  any>tep-up ^transf ormer  and  we  trust 
that  these  warnings  will  be  observed. 


COUNTY   OF  LONDON   ENGINEERS   VOLUNTEERS    (FlELD  COM- 
PANIES).—Orders  for  the  Week,  by  Lt.-Col   C.  S.    Clay,  V  D 
Commanding.    Officer  for  the  Week.     P latoon  Coirnnander 
A    Gerard     Monday,  June  11:    Technical  for  No.  3  Right 
Halt^Company  at  Regency  Street ;  Drill  No  3  Company  Le 
Half  Company  ;  Signalling  Class  ;  Recruits  Drill,  6.30.  Tues- 
day :LecW.  6.3oS  Sergt.-lnstructor  Higgs  ; 
sical  Drill  and  Bayonet  Fighting,  7.30.    Wednesday  .    Dn  . 
No.  1  Company,  Right  Half  Company,  6.15.    Thursday  .  Drill 
No.  2  Company,  Right  Half  Company  ;  Ambulance  Class  6  30 
Signalling  Class.    Friday  :   Technical  for  No.  3  Company,  Left 
Hah  Company,  at  Regency  Street  ;     Drill,  No.  3  Company, 
St  Hal? Company  ;   Recruits'  Drill  at  6.30  to  7.30.  Satur- 
day ■  Commanding  Officers'  Parade,  3  o'clock,  at  Putney  Bridge 
Stamen  for  Route  March.    Sunday  :  Parade  Clapham  Common 
(Tube  Railway),  9-45  a.m.,  for  work  at  Bombing  School.  Uniform. 
Rations  to  be  carried.    Other  orders  as  usual. 


Halifax —Private  J.  S.  Balme,  of  the  West  Riding 
Reriment  who  prior  to  enlistment  was  a  conductor  on 
the  Halifax  trams,  has  been  killed  in  action.  He  was 
34  years  of  age.  ; 

"      WHEN  VISITING  LIVE 
CIRCUITS  WEAR  GLOVES 

Write  H.B.  Dept.  for  particulars—  ^ 

DAVID  MOSELEY  &  SONS,  Ltd.,  | 

■  Ardwlck,  Manchester 


Pure  Para.   Soft  Finish. 

Don't  get  hard. 
Mainsmen  prefer  them. 


I  


Sample  Pair  sent  on  receipt  of  P.O.  tor  7/6» 
which  will  be  returned  if  gloves  are  not  ap 
proved  of  and    sent  back  within  3  <«>■ 
after  receipt. 
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STORAGE    BATTERIES    FOR  ELECTRO-PLATING. 


It  is  quite  common  for  the  amateur,  or  for  the  jeweller 
who  has  a  little  gilding  or  other  light  work  to  perform,  to 
use  one  or  two  accumulators  to  furnish  current  for  a  small 
electro-plating  vat  or  basin.  As  regards  heavy  current 
plating  work,  however,  such  as  is  performed  in  large  com- 
mercial plating  shops,  the  use  of  storage  batteries  is  (we 
believe)  an  innovation.  In  a  recent  issue  of  the  Brass 
World,  Mr.  H.  E.  Willmore  has  a  good  deal  to  say  concerning 
the  advantages  of  storage  cells  in  this  connection,  and 
whilst  we  are  glad  to  give  further  publicity  to  his  views; 
we  shall  venture  to  criticise  some  of  them. 

The  principal  advantages  claimed  for  storage  cells  as 
part  of  the  plating  shop  equipment  are  that  a  battery 
equalises  the  load  on  the  generator,  reduces  the  size  of 
machine  required,  adds  to  the  dynamo  voltage  when  neces- 
sary, and  provides  an  economical  source  of  specially  low 
voltage  for  such  work  as  silver  plating.  There  is  the  same 
advantage  in  using  a  battery  of  storage  cells'in  parallel  with 
a  plating  dynamo  on  variable  load  as  there  is  in  "  floating 
accumulators  across  generator  busbars  which  supply 
current  to  a  tramway  system.  In  both  cases  the  load  on 
the  dynamo  is  equalised  so  that  the  efficiency  of  the  machine 
is  kept  near  its  maximum,  and  the  belt  or  engine  used  to 
drive  it  is  relieved  of  sudden  strains.  During  periods  when 
the  plating  load  is  light,  the  battery  is  charged,  and  during 
periods  when  the  load  is  abnormally  heavy  (e.g.,  when 
"  flashing  "  work  or  when  using  an  electric  cleaning  vat 
which  may  absorb  200  to  500  amperes)  the  battery  dis- 
charges and  relieves  the  generator  of  some  or  all  of  the 
excess  load.  Theoretically,  the  generator  need  then  be 
only  large  enough  \o  supply  the  average  current  demand, 
all  additional  current  being  provided  by  the  batter}-. 

Undoubtedly  the  saving  in  cost  between  a  dvnamo 
large  enough  to  supply  the  maximum  current  demand 
and  one  large  enough  to  supply  the  average  demand, 
would  go  far  towards  the  cost  of  providing  the  auxiliary 
battery  and  switchgear  needed  in  the  latter  case,  if,  indeed, 
it  did  not  quite  cover  the  extra  outlay.  If  the  current 
demand  is  very  erratic,  and  cannot  be  improved  by  the 
simple  expedient  of  organising  the  manner  in  which  the 
vats  are  used,  it  is  quite  conceivable  that  the  use  of  a 
storage  battery  may  increase  the  overall  efficiency  of  the 
plant  by  permitting  the  dynamo  to  run  continuously  at 
or  near  full  load  (instead  of  a  larger  machine  running 
most  of  the  time  underloaded).  On  the  other  hand,  too 
much  must  not  be  made  of  this  point  because  it  is  rarely 


possible  to  secure  the  return  of  more  than  80  per  cent, 
(and  sometimes  only  60  per  cent.)  of  the  energy  put  into 
a  storage  battery  so  that  what  is  lost  there  may  more 
than  compensate  for  what  is  saved  at  the  dynamo.  In 
the  same  way,  there  is  not  likely  to  be  much  difference 
in  the  capital  cost  of  a  large  dynamo  and  a  small  dynamo 
plus  accumulators  and  switchgear,  but  the  former  is  simpler 
to  use  and  does  not  suffer  from  the  rapid  depreciation 
sustained  by  secondary  cells,  so  that  we  are  by  no  means 
so  enthusiastic  as  Mr.  Willmore  concerning  the  advantages 
of  the  battery  arrangement. 

Our  most  serious  objection  to  the  floating  battery, 
however,  is  in  respect  of  the  voltage  regulation  problem. 
An  entirely  automatic  "  buffer"  battery  system  (as  used 
in  traction  supply)  depends  on  the  battery  voltage  being 
slightly  below  the  dynamo  voltage  when  the  external 
load  is  fight  and  slightly  above  the  dynamo  voltage  when 
the  external  load  is  heavy  (so  that  the  battery  may 
charge  and  discharge  in  these  respective  cases) .  An  auto- 
matic booster  may  be  used  to  produce  the  same  result 
without  appreciable  voltage  variation  on  the  line,  but  the 
principle  is  the  same  and  the  use  of  a  booster  is  certainly 
not  feasible  in  the  plating  plant.  Now  voltage  variations 
sufficient  to  produce  the  desired  result  are  a  small  matter 
where  the  main  voltage  is  400  or  500  volts  (as  in  tramway 
supply),  but  a  very  small  voltage  variation  is  a  -relatively 
Jarge  one  in  the  case  of  an  8  or  10  volt  plating  dynamo, 
and-,  from  our  experience,  we  should  anticipate  grave 
difficulties  in  so  adjusting  the  voltage  of  dynamo  and 
battery  as  to  secure  the  desired  distribution  of  load. 

Many  plain  shunt-wound  dynamos  are  used  in  plating 
shops  and  such  machines  have  a  large  voltage  drop  from 
no  load  to  full  load.  Such  a  voltage  drop  would,  of  course, 
encourage  the  accumulators  to  discharge  on  heavy  load, 
which  is  what  is  required,  but  we  doubt  whether  the  actual 
variation  on  so  small  a  total  voltage  could  be  so  adjusted 
as  to  yield  satisfactory  charge  and  discharge  voltage. 
Again,  four  lead  cells  in  series  need  10  to  ioi  volfs  during 
the  final  stages  of  charging.  On  discharge,  the  voltage 
drops  quickly  to  9  and  then  to  8  volts,  after  which  it 
decreases  slowly  to  about  q\  volts.  How  is  this  variation 
to  be  adjusted  permanently  to  suit  the  dynamo  voltage 
which  is  itself  variable  ?  The  author  suggests  the  use  of 
two  cells  in  series  during  charging  and  of  three  cells  in 
series  during  discharge,  and  a  switch  designed  to  effect 
this  change  in  connections  is  described  later.  This  method 
of  regulation  is,  however,  very  coarse,  seeing  that  a  fraction 
of  a  volt  (on  such  a  low  "  main  "  voltage  and  with  such 
heavy  current,  low  resistance  cells  would  necessarily 
be  employed),  determines  a  heavy  charge  or  discharge 
current,  and  if  the  slight  voltage  difference  be  in  the  wrong 
direction  the  battery  charges  when  it  should  discharge,  or 
vice  versa. 

Shunt  regulation  on  the  dynamo  would  afford  an  efficient 
means  of  adjusting  the  voltage  conditions,  but  an  automatic 
regulator  is  hardly  practicable,  and  it  is  too  much  to  hope 
for  sufficiently  accurate  regulation  by  hand.  The  use  of 
a  variable  series  resistance  in  the  battery  circuit  offers  an 
alternative  means  of  regulation,  but  one  which  is  neces- 
sarily inefficient,  since  to  absorb  even  a  small  voltage  in  a 
heavy  current  circuit  entails  a  large  waste  of  energy. 

If  we  appear  to  lay  too  much  stress  on  this  question  of 
voltage  regulation,  it  is  only  because  the  use  of  a  "  floating  " 
battery  depends  essentially  on  the  voltage  question,  and 
from  our  experience  of  plating  dynamos,  ranging  from 
those  yielding  several  hundred  to  those  yielding  several 
thousand  amperes,  we  believe  the  conditions  and  diffi- 
culties would  be  as  above. 

To  our  mind,  the  most  useful  applications  of  storage 
cells  in  plating  shops  seem  to  be  in  providing  current  at 
unusually  high  or  unusually  low  voltage,  and  in  serving 
vats  during  night  or  dinner  hours,  when  it  is  not  considered 
desirable  to  leave  the  dynamo  running  unattended,  or 
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when  the  load  is  too  small  to  justify  the  use  of  the  machine. 
When  a  voltage  higher  than  that  provided  by  the  dynamo 
is  required,  a  number  of  cells  (charged  in  suitable  groups 
in  parallel)  may  be  used  in  series  to  yield  the  desired 
pressure  or  one  or  more  cells  may  be  connected  in  series 
so  as  to  add  their  e.m.f.  to  that  of  the  mains.  In  that 
<;ase,  the  number  of  cells  used  is  only  that  needed  to  make 
up  the  additional  e.m.f.,  and  the  cells  are,  of  course,  con- 
nected in  the  circuit  where  the  higher  voltage  is  required 
and  not  in. the  mains,  for  that  would  increase  the  pressure 
of  the  whole  supply.  The  ordinary  plating  dynamo 
generates  at  8  or  10  volts,  and  it  is  rarely  necessary  to 
add  to  this  pressure.  On  the  other  hand,  it  is  often  re- 
quired to  run  one  or  more  vats  at  a  much  lower  pressure. 
For  instance,  tin  and  copper  plating  vats  may  be  working 
at  from  4  to  6  volts  and  at  the  same  time  nickel  and  silver 
vats  on  the  same  mains  may  be  working  at  about  1 J  volts. 
In  such  a  case  it  pays  to  use  a  single  cell  (or  several  in 
parallel)  to  supply  the  low  voltage  vats  because  the  current 
consumption  is  not  heavy,  hence  comparatively  cheap 
accumulators  suffice  and  if  a  x\ volt  vat  be  worked  from 
6-volt  mains,  three-fourths  of  the  energy  supplied  to  that 
vat  is  wasted  in  the  regulating  resistance,  whereas  the 
waste  is  reduced  to  one-quarter,  {i.e.,  (2  -  l§)  4-  2)  if  a 
2  volt  accumulator  be  used. 


Fig  1  —Connections  for  Operating  Storage  Cells  in 
Parallel  with  an  Electro-plating  Dynamo. 

Suggested    Switching  Arrangements.— -The  connections 
shown  in  Fig.  1  are  suitable  for  use  with  an  8- volt  dynamo 
there  being  12  cells  which  are  charged  in  four  paralleled 
groups  of  3-in-series  and  discharged  in  three  paralleled 
groups  of  four-in-series.    Four  switches,  S1-4  are  used, 
the  first  three  being  double-pole,  double-throw  switches, 
and  S4  being  a  singe-pole,  double-throw  switch.    Cells  1 
to  9  are  connected  permanently,  three  groups  m  series 
(each  group  containing  three  cells  in  parallel)  and  cells 
10   11   12  are  arranged  so  that  they  may  be  connected  in 
parallel  with  each  other  and  in  series  with  the  other  three 
groups  for  discharge  (switches  in  "  up  "  position)  ;  or  they 
may  be  connected  one  each  in  parallel  with  the  permanent 
groups  for  charging  (switches  in  "  down"  position).  All 
the  switches  must  be  either  up  or  down  at  the  same  time, 


hence  they  should  be  connected  mechanically  by  a  cross- 
bar to  ensure  their  correct  manipulation.  The  necessary 
switchgear,  especially  for  heavy  currents,  would  be  a 
rather  expensive  item.  If  a  6-volt  dynamo  be  used,  it  is 
only  necessary  to  omit  cells  3,  6,  7,  8,  9  and  12  (Fig.  1) 
and  also  the  switch  S3.  The  former  arrangement  absorbs 
about  7.5  volts  on  charge  and  yields  7  to  8  volts  on  dis- 
charge ;  the  second  arrangement  absorbs  about-  5  volts, 
and  yields  5.5  to  6  volts.  Voltage  regulation  when  dynamo 
and  cells  are  in  parallel  is  effected  by  field  control  and  by 
aid  of  the  rheostat  R,  Fig.  1. 

If  sufficient  current  capacity  is  not  otherwise  available, 
two  or  more  cells  irr  parallel  may  be  substituted  for  each 
of  those  shown  in  Fig.  1.  Suppose  that  the  cells  used  have 
each  a  capacity  of  400  ampere-hours.  The  normal  discharge 
rate  would  be  about  50  amps.  For  charging  four  cells  m 
parallel  the  normal  rate  would  be  200  amps.,  and  for  dis- 
charging three  in  parallel,  about.  150  amps.  The  charging 
rate  should  be  not  less  than  50  amps.  (J-normal)  and  may 
be  400  amps,  at  beginning  of  charge,  but  much  less  m  the 
final  stages.  The  discharge  rate  may  be  600  or  750  amps, 
for  a  few  minutes,  but  should  not  long  exceed  300  amps, 
(twice  normal) .  Obviously  the  extent  to  which  the  dynamo 
capacity  can  be  absorbed  during  light  load  periods  and 
supplemented  during  overload  periods,  depends  to  a  con- 
siderable extent  on  the  state  of  charge  of  the  cells  and  on 
the  duration  of  the  under-  or  over-load. 


AO- 


T 


B 
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Fig.  2. — Multiple  Voltage  Connections. 


pIG.  3.  Stepping-up  the  Generated  Voltage. 

Multiple  Voltage  Supply.— Fig.  2  shows  how  two  groups 
of  cells  arranged  in  series  may  be  charged  (through  a  regu- 
lating resistance)  from  a  6-volt  dynamo  and  used  to  supply 
current  at  2  or  4  volts  on  a  three-wire  system.  If  an  8-volt 
dynamo  be  used,  there  may  be  three  groups  of  cells  m 
series  yielding  current  at  2,  4  or  6  volts  as  required  (8- volt 
current  being  then  taken  directly  from  the  dynamo),  lhe 
usual  precautions  must  be  taken  in  such  cases  to  see  that 
none  of  the  cells  are  over- discharged- for  example,  by 
supplying  a  predominant  demand  for  current  at  2  volts 
from  one  group  of  cells  and  thus  discharging  the  latter 
before  the  others.  If  current  be  taken  from  the  three-wire 
side  of  the  circuit  (Fig.  2)  whilst  the  dynamo  is  connected 
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to  the  charging  terminals  the  voltages  available  are,  of 
course,  3  volts  and  6  volts. 

A  convenient  means  of  stepping-up  the  dynamo  voltage 
by  connecting  cells  in  series  with  it  is  illustrated  in  Fig.  3, 
where,  if  the  double-throw,  double-pole  switch  be  "  up," 
the  two  cells.  A,  B,  are  charged  from  the  6-volt  mains 
through  the  regulating  resistance,  R,  whilst  if  the  switch 
In  down,"  the  cells  are  in  series  with  the  6-volt  supply 
and  yield  10  volts  on  the  secondary  mains.  This  arrange- 
ment may  be  used  to  deal  with  the  whole  supply  or  simply 
in  the  special  circuit  where  the  higher  voltage  is  needed. 
Enough  cells  are  charged  in  series  to  absorb  the  primary 
(dynamo)  voltage,  and  these  are  used  as  required  in  series 
to  step  up  the  voltage.  Possibly  two  or  more  cells  may  be 
needed  in  parallel  (in  the  latter  case)  to  yield  the  requisite 
current. 


TELEGRAPHY. 


Being  solutions  to  the  questions  set  in  the  Grade  I. 
Examination  in  Telegraphy  held  by  the  City  and 
Guilds  of  London  Institute  on  May  2,  1917. 

The  Solutions  Compiled  by  "  Silver  Medallist." 


Q*  I. — A  line  A  B,  having  a  resistance  of  600  ohms, 
has  a  spur  line  C  of  200  ohms  resistance  connected  to  it 
at  a  point  two-thirds  distant  from  A.  If  the  three- 
office  circuit  so  formed  is  worked  on  the  double  current 
simplex  system,  calculate  the  number  of  cells,  each  of 
1.4  volts  and  1  ohm  resistance,  required  at  B  in  order 
that  the  current  received  at  A  or  C  may  not  be  less  than 
20  milliamperes. 

A.— Fig.  1  shows  the  conditions  of  the  problem. 
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Fig.  1. 
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If  n  be  the  number  of  cells  joined  in  series,  then  the 

total  e.m.f.  is  1.4  n  volts.    The  total  resistance 

200x400    .  ,.  , 

=  n  +  200  +  ^—  =(«  +333.3)  ohms. 

200  +400  ' 

By  Ohm's  law  C  =  ~  =     1-4  - —  amperes. 

R    333-3  +  n  F 
But  this  current  divides  between  A  and  C  in  inverse 
ratio  of  their  resistances,  the  smaller  current  flowing 
through  the  400-ohm  length.    Let  Q  represent  this 
current,  then 


I.4M 


200 


I.4  » 


amperes. 


333-3  +  n    600    3(333.3  +  n) 
But  J:his  current  should  not  be  less  than  20  milliamperes, 
20  1.4  n 

'  1000  ~  3(333-3  +  n) 
1400*1  =  60(333.3  +  n) 
whence  ^=14.9 
Therefore  15  cells  would  be  required. 


The  Application  op  Arc  Lamps  to  Practical  Purposes.  By  J. 
Jick.  A  useful  manual  for  factory  manaeers.  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 


Q-  2—  The  ordinary  differential  galvanometer,  with 
its  coils  joined  in  series,  is  connected  to  an  electrical 
source  of  10  ohms  resistance.  Determine  the  resistance 
of  a  shunt  which,  when  placed  across  the  terminals  in 
connection  with  the  current  supply,  will  reduce  the 
current  passing  in  the  galvanometer  to  one-third  of  its 
value. 

A. — Each  coil  of  the  ordinary  differential  galvano- 
meter has  a  resistance  of  50  ohms  shunted  by  a  resist- 


Fig.  2. 

ance  of  300  ohms  (Fig.  2).    The  combined  resistance  of 

one  coil  and  its  shunt  is  therefore 

50  x  300  , 

 —  =  42.0  ohms,  approx. 

50+300     ^   J       '  f 

When  the  coils  are  connected  in  series,  the  two  lower 
terminals  are  joined  together,  the  upper  terminals  being 
connected  to  the  electrical  source  B.  If  E  be  the 
electromotive  force  of  the  latter,  and  i  the  current 
passing  in  the  galvanometer,  then 

=  E  E 

10  +  (2  x  42.9)  ~  95.8' 

By  the  application  of  the  shunt  of  resistance  x,  the 
current  i\  produced  by  the  battery  is 

E 

*      85.8  x  ' 

£(85.8  +  *) 
858  +  95.8%' 

and  as  this  current  divides  between  the  galvanometer 
and  the  shunt  in  the  inverse  ratio  of  their  resistances, 
the  proportion  i2  passing  in  the  galvanometer  will  be 

E  (85.8  +>j  x 


858  +  95.8% 
Ex 

858  +  95.8*  ' 


85.8  +  x 


But  %i  =  -  i, 


Ex 


from  which  x 


858+95.8% 
858 


191. 6 


3'  95-8 
=4.47  ohms. 


0.  3. — Describe,  with  illustrative  sketches,  the  con- 
struction of  a  rheostat  as  used  in  the  balancing  of  duplex 
circuits,  and  indicate  the  resistance  values  of  the  coils. 
Of  what  material  is  the  wire  composed,  and  what  special 
qualities  should  it  possess  ? 

A. — The  latest  type — rheostat  D — is  shown  dia- 
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gramatically  in  Fig.  3.  It  consists  of  a  number  of 
resistance  coils  arranged  circularly  in  two  sections, 
which  are  connected  together.  The  right-hand  section 
is  also  connected  through  three  resistance  coils  to 
terminal  Th  while  the  left-hand  section  is  joined  direct 
to  terminal  T2.  The  radial  or  movable  arms  A  A  of 
phosphor  bronze  press  upon  brass  contacts,  shown 
shaded,  to  which  the  resistance  coils  are  connected. 
Limiting  stops  P  P  are  provided  so  that  the  arms,  when 
turned  in  a  clockwise  direction  to  introduce  resistance, 
cannot  be  moved  beyond  the  400  or  4,000-ohms  values." 
The  three  separate  coils  shown  at  the  top  are  connected 
to  brass  blocks  and  can  be  brought  into  circuit  by  the 
withdrawal  of  brass  plugs. 

The  values  of  the  various  resistance  coils  are  shown 
in  the  diagram. 


Fig.  3. 


The  coils  are  of  German  silver  or  platinoid,  the  former 
being  more  extensively  used  on  account  of  its  cheap- 
ness. The  material  should  not  change  in  resistance 
with  age  and  should  not  be  subject  to  oxidation.  Its 
resistance  variation  with  changes  of  temperature  should 
be  a  minimum. 

The  coils  of  the  rheostat  should  be  double-wound  in 
order  to  prevent  the  formation  of  a  magnetic  field  and. 
consequent  self-induction. 

(To  be  continued.) 

(Readers  who  are  interested  in  this  series  should  frocure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and  Tele-phony 
Ctade  1  "  1904- 1914,  price  2s.  gd.  post  tree  from 
Electricity  Office.) 


THE  SONG  OF  THE  DYNAMO. 

(  There's  a  thrilling  hum  from  the  tireless  comm. 

That  the  ceaseless  revs,  produce ; 
And  a  sibilant  hus-s-h  from  the  patient  brush 

As  it  gathers  the  potent  juice."* 
There's  a  stern  joy  felt  as  the  forceful  belt 

In  its  endless  orbit  whirls; 
And  the.  lightnings  leap  from  the  bouifdless  deep, 

Like  a  slave  when  the  red  lash  curls. 
O'er  the  throbbing  wire  streams  the  latent  fire, 

Where  the  volts  in  their  wild  glee  sport ; 
Ere  they  fiercely  crash  with  a  blinding  flash 

Through  the  breach  of  the  deadly  short. 
Sing  Ho !  for  the  gleam  of  the  lambent  beam 

That  glows  like  St.  Elmo's  fire ; 
For.  the  waves  that  race  o'er  the  fields  of  space, 

Defying  the  Storm  King's  ire. 
Hurrah  !  for  the  spoil  of  the  ardent  coil, 

For  the  current  that  sweeps  along ; 
Till  the  arc's  blue  glare  gems  the  midnight  air 

To  the  lilt  of  the  dynamo's  song.  C.  W. 


ELECTRIC  MELTING  OF  NON-FERROUS  METALS. 


There  is  no  doubt  that  non-ferrous  metals,  including 
nickel,  brass,  copper,  tungsten  and  various  alloys,  will  be 
melted,  very  frequently  by  electrical  means  in  the  near 
future.  Many  experiments  have  been  carried  out  with  a 
view  to  ascertaining  the  type  of  furnace  best  adapted  to  this 
work,  but  no  universally  applicable  conclusion  has  yet  been 
reached  and  it  is  probable  that  special  types  of  furnaces 
will  gradually  be  evolved.  The  arc  furnace  is  probably 
the  most  economical,  but  there  may  be  serious  loss  by 
volatilisation  of  such  metals  as  zinc,  tin  and  even  copper. 
It  is  easier  to  control  the  temperature  of  the  resistance 
furnace  than  that  of  an  arc  furnace  ;  but  the  Hering 
furnace  (in  which  the  metal  itself  is  the  resister)  and  the 
induction  furnace  can  only  have  a  limited  application 
to  melting  non-ferrous  metals,  owing  to  the  high  con- 
ductivity of  the  latter.  The  Hering  ■'  pinch-effect  "  furnace 
is  said  to  consume  about  280  kw.  firs,  per  ton  of  light 
brass  or  bronze  chips  melted. 

Many  non-ferrous  metals  can  be  melted  conveniently 
in  the  Hoskins  furnace,  which  uses  carbon  resister  plates 
to  heat  a  crucible.  In  the  Hilberger  furnace  the  crucible 
itself  is  made  the  resister,  and  is  said  not  to"  last  long  in 
brass  melting.  In  any  case  much  energy  is  saved  if  melting 
be  performed  continuously  (i.e.,  without  giving  the  furnace 
time  to  cool  down).  For  a  similar  reason  electric  tilting 
furnaces  are  more  economical  than  the  crucible-lift-out 
type.  According  to  H.  M.  St.  John  280  or  350  kw.  hrs. 
are  needed  per  ton  of  yellow  or  red  brass  respectively, 
melted  in  a  tilting  furnace  operated  continuously.  If 
power  is  used  for  only  10  hrs.  a  day,  the  consumption  rises 
to  400  or  500  kw.  hrs.  per  ton.  With  the  crucible-lift-out 
furnace,  the  consumption  is  about  43  %  higher  than  the 
preceding  data. 

Both  the  Heroult  steel  furnace  and  the  Rennerfelt  arc 
furnace  have  been  recommended  for  the-electric  melting 
of  copper.  Stansfield  considers  that  the  Rennerfelt 
furnace  is  the  most  promising  arc  furnace  for  all  non-ferrous 
metals.  It  uses  3  electrodes,  one  vertical  and  two  horizontal 
meeting  in  the  centre  of  the  furnace.  Two-phase  current 
is  employed,  the  vertical  electrode  being  the  common 
return.  The  arc  is  independent  of  the  material  being 
melted  and  good  efficiency  results  from  the  downward 
direction  of  the  flame. 


County  of  London  Engineer  Volunteers  (Field  Companies). 
—Orders  for  the  week  by  Lt.-Col.  C.  S.  Clay,  V.D.,  command- 
ing. Officer  for  the  week,  Platoon  Commander  Wo.  3  Company. 
Appointments  :  Sergeant  E.  A.  Ullmann  to  be  Platoon  Com- 
mander (dated  June  4th,  1917).  Thi  following  to  be  Corporals  : 
H,  G.  Wood,  W.  J.  Cross,  G.  J.  D.  Scott,  W.  E.  Ismay.  The 
following  to  be  Acting  Corporals  :  J.  W.  Brooks,  A.  E.  Salisbury, 
W.  Langford  and  G.  T.  Gillespy  All  in  Wo.  3  Company. 
Monday,  June  18th  :  Technical  for  No.  3  Company,  Right  Half 
Company,  at  Regency  Street;  Drill,  No.  3  Company,  Left 
Half  Company;  Signalling  Class;  Recruits'  Drill,  6.30.  Tues- 
day :  Lecture,  6.30,  Sergt.  Instructor  Higgs,  "  Pontooning," 
Physical  Drill  and  Bayonet  Fighting,  7.30.  Wednesday  :  Drill, 
No.  1  Company,  Left  Half  Company.  Thursday  :  Drill,  No.  2 
Company,  Left  Half  Company;  Ambulance  Class,  6.30;  Sig- 
nalling Class.  Friday  :  Technical  for  No.  3  Company,  Left  Half 
Company,  at  Regent  Street;  Drill,  No.  3  Company,  Right  Half 
Company;  Recruits'  Drill,  6.30.  Saturday^:  N.C.O.'s  Class, 
2.30,  under  Company  Commander  Hyman  and  the  instructor  of 
musketry.  Sunday:  Parade  Clap  ham  Common  (Tube  Railway), 
9.45  a.m.,  for  work  at  Bombing  School.  Uniform.  Rations  to 
be  carried.    Other  orders  as  usual. 


Price  Advance. — A  circular  letter  from  the  Benjamin 

Electric,  Ltd.,  ia,  Rosebery  Avenue,  London.E.C.i,  notifies 
an  all-round  advance  in  the  prices  of  their  well-known 
specialities  of  10  per  cent.,  taking  effect  as  from  the  1st  June. 
The  advance  has  been  rendered  necessary  by  the  constantly 
increasing  cost  of  labour  and  materials. 
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SIEMENS  MOTORS 


For  Direct  Current.  For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELE8RAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  SS50. 


JOHNSON   &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.  A.C.  CONTROL-ALSO  A.C.   &  D.C.  L.T. 

AND 

TRANSFORMERS 

STANDARDISED  UP  TO   1,500  K.V.A.   25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION. 

SUPPLIERS    TO  THE 

ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 

Johnson  a™  Phillips  |ro 

Charlton.  london.S.E 

Teleerams:  ESTABLISHED    1875.  Telephone: 

Juno.  Charlton-Kent.  Greenwich  400  (6  lines). 
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3  core  19/14  S.W.G.  shaped  conductors, 
Paper  Insulated.  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  <&  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


^/^OU  will  get  the  best  results 
from'  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with  the    conductors,  anyhonv. 

is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield  Stret,  LONDON,  E.C. 


POPE'S 

ELASTA 

(British  Made). 

WIRE  LAMPS 

FOR  WORKS 
LIGHTING 


jY^ADE  with  a  specially 
strong   filament  to 
withstand  shocks  and 
ration.      Give  a  brilliant 
ght  witff  minimum  current 
consumption. 


List  and 
terms  on 
application. 


"/  am  indispensable  to  War  Workers." 


CASINGS. 


Our  Special  pattern 
(Regd.  No.  403,835). 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (nom)    |  H"  |  \\"  |  1  £"  I  \\H  \  2"  |  2V 


W  I  4* 


Grooves 


A"  I  A' 


a*  i  a'  i  r 


Tupelo 
Price 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application. 

VlflFR^     RROTHFRS  Exporters  of  Specialities, 

V  IVjLRO     DIYV-f  1  nLRO,        Flooring  and  Flooring  Block. 

address  67.  KING  WILLIAM  ST.,  LONDON,  E.C. 


Advt.  of  Pope's  Electric  Lamp  Co.,  Ltd..  Hythe  Rd.WMesden.  N.W.  10. 


ELECTRIC 
TORCHES 

Tubular  Torches  in  large,  medium  and] 
small  sizes,  in  oxydised  finish  of  thw 
very  best  quality,  delivered  from  stock. 
High-class  Seamless  Tubular  Torches 
with  Nickel  Finish  of  ithe  First  Quality. 
Place  orders  for  coming  season  now  and. 
avoid  disappointment. 

Write  to-day  for  List  No.  FL2. 


S.  G,  LEACH  &  Co.,  Ltd., 

26—30,    Artillery    Lane,    LONDON,    E.C.  2. 
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TO    OUR  READERS. 

Electricity  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  neoessarilv  identity  himself  with  their 
▼iews. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  bv  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-vear.  3s!  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingodm;  12s.  6d.  a  vear  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Reoteil  axd  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.2  Telephony  No.  2460  Qerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


BRITISH 
MADE 


STRONG.  RELIABLE, 
BRILLIANT,  ECONOMICAL 


LAMPS 


Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 


Life  or 
Death  ? 


Here  am  I,  back  again  on  the  old  subject  of  Capital 
and  Labour  on  the  future  co-operation  or  antagonism 
between  which  depends  the  industrial 
life  or  death  of  our  Empire.  This 
time  I  am  calling  attention  to  the 
National  Alliance  of  Employers  and 
Employed  (-which  is  an  excellent  and  necessary  institu- 
tion) and  to  the  increasing  inefficiency  of  British 
miners  (which  is  a  most  serious  and  regrettable  occur- 
rence). 


Time  and  time  again  have  I  pointed  out  that  the  cry- 
ing need  of  the  future  is  for  active  and  sympathetic 
co-operation-  between  Capital  and  Labour  in  the  inte- 
rests of  both  and  in  the  interests  of  the  nation  at  Barge". 
The  foundation  ol  the  National.  Alliance  of  Employers 
and  Employed  is  a  move  in  the  right  direction.  May 
the  Alliance  work  with  vigour  and  wisdom  and  mav  it 
endure  "  tilfi  time. shall  be-no  more." 


The  main  objects  of  the  Alliance  are  to  secure  that 
questions  affecting  labour  and  employment  are  dis- 
cussed and  settled  before  thev  reach  the  stage  of  acute 
controversy;  to  promote  the  general  welfare  of  our 
workpeople  and  the  efficiency  of  our  industries;  and  to 
arrange  in  conjunction  with  the  Government  for  the 
reinstatement  of  soldiers  after  the  war  and  for  the 
continued  employment  of  munition  workers.  This 
programme  should  surely  command  the  practical  co- 
operation of  everyone  associated  with  the  industrial 
life  of  the  nation,  and  it  is  indeed  to  be  hoped  that  the 
Alliance  will  contribute  promptly   and  effectively  to  i 


quieting  unrest  not  only  among  workmen,  but  also 
among  employers  and  business  men. 


I},  must  be  admitted  that  in  a  good  many  cases  work- 
men have  not  in  the  past  received  a  due  proportion  of 

the  results  of  their  industry.  In  the 
Fair  Wage —  words  of  the  Hon.  Frederick  H. 
Full  Work.      Jackson  (Chairman  of  the  Alliance): 

"  Employers  must  recognise  that 
workmen  must  be  better  paid  than  in  the  past,  better 
housed  and  better  educated.  The  workman,  on  the 
other  hand,  must  recognise  that  a  full  wage  carries 
with  it  the  obligation  of  a  full  day's  work,  and  thai 
where  a  full  day's  wage  is  paid  interference  with  the 
productivity  of  industry  must  not  be  permitted."  In 
other  words  k  big  money  jor  big  output,  as  I  have  often 
said  before  when  discussing  the  question  of  wages  and 
restricted  output. 


This  brings  me  to  the  particular  case  previoufly 
mentioned.  Xo  one  can  say  that  the  British  miner  is 
iK-paid,  yet  the  output  of  coal  per  worker  has  been 
jailing  steadily  for  the  past  jijty  years,  and  is  now 
lower  than  the  output  per  man  in  any  other  country. 
Just  think  of  wha*  this  means  !  With  all  the  improve- 
ment in  the  conditions  of  his  labours — with  safer  mines, 
better  lighting  and  ventilation,  vastly  improved  tools 
(including  electric  coal  cutters)  at  his  disposal,  and 
greatly  increased  wages,  the  collier  has  decreased 
steadily  in  productivity.  The  primary  worker  in  the 
industry  which  is  the  mainspring  of  our  national 
w  ealth  is  inefficient — and  to  a  steadily  increasing-  extent. 


Deteriorating 
Race? 


What  is  the  cause  of  this  disquieting  state  of  affairs 
-which,  if  it  persists,  will  defeat  all  hopes  of  a  trade 
boom  after  the  war?  It  cannot  be 
voluntary.  The  Trade  Union 
leadens,  knowing  the  facts,  would 
most  assuredly  not  advise  the  miner 
: — or,  f<3r  that  mailter,  any  other 
worker — to  reduce  his  output  and  push  trade  into  the 
hands  of  Germans  and  Americans.  Can  it  be  that  our 
race  is  deteriorating.,  and  is  incapable  of  the  efforts 
made  by  our  fathers?  Surely  not,  in  the  light  of  recent 
military  events.  At  any  rate,  whether  the  cause  does 
or  does  not  -ie  in  race  deterioration,  it  certainSy  spells 
ruin  to  our  country,  our  Empire,  and  even  our  race. 
Restricted  output,  in  whatever  field  of_industry,  spells 
cumulative  disaster. 


A  Battery=less 
Electric 
Torch. 


An  esteemed  correspondent  has  favoured  me  with 
particulars  of  an  electric  torch  which  he  has  devised, 
and  in  which  the  current  for  light- 
ing the  lamp  is  derived  from  a 
small  magneto  or  dynamo,  instead 
of  from  the  usual  battery  of  dry 
cells.  The  magneto  is  enclosed 
in  a  casing  driven  by  means  of  a  double  rack, 
which  can  be  slid  in  one  direction  by  thumb  pres- 
sure, the  return  being  effected  by  a  spiral  spring.  The 
teeth  of  the  rack  engage  with  two  pinions,  mounted, 
through  the  medium  of  free-wheel  clutches,  upon 
spindles,  whereon  are  also  keyed  a  pair  of  pinions 
engaging  with  an  intermediate  carrier  pinion. 


The  disposition  of  the  free-wheel  clutches  is  such  that 
one  of  the  corresponding  pinions  runs  free  when  the 
rack  is  moved  in  one  direction,  and  vice  versa,  thus 
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uni^eConal   movent  to  the   taape*  j  po«  Sj*j-£ £  with  « 


Imparting  un 

armature.  The  arrangement  is  reminiscent  oi .the 
early  Clark  gas-lighters    and  presumably  is  simdar  y 


difference,  that  when  the 
liquid,  its    services  as  a 


source  of  current  being  no  longer  required   the  outer 


An 
Improved 
Inert  Cell- 


operated  by  pressure  of  the  user's  thumb 
practical  experiments  I  made  some  time. ago,  with  the 
lame  end  in  view,  viz.,  the  lighting  of  a  miniature 
pocket  lamp  without  'using  batteries,  I  fear  that  the  in- 
vention, ingenious  as  it  may  be,  is  foredoomed  to 
failure,  or  at  all  events  to  a  very  limited  utility. 

To  ensure  any  illumination  of  practical  utility,  at 
least  1  c.p.  is  necessary,  or,  given  a  metal  filament 
•bulb,  say  4  watts.  Now  4  watts  does  not  sound  a  very 
heavy  load  from  an  electro-mechanical  standpoint,  but 
when  one  comes  to  generate  it  by  means  of  a  small 
hand-driven  crank  even,  a  quite  appreciable  turning 
effort  is  necessarv  to  overcome  the  magnetic  drag, 
fractional  losses  in  gearing,  etc.  I  scarcely  think  even 
a  miniature  dvnamo-electric  machine  could  be  kept 
going  at  the  necessary  speed  by  thumb  pressure  alone, 
whilst  to  modifv  the  device  for  two-handed  use  at  once 
robs  it  of  its  principal  benefit,  inasmuch  as  one  generally 
requires  such  a  light  when  fetching  articles  from  a  dark 
•room,  when  at  least  one  free  band  is  necessary. 

Another  of  my  inventive  readers  has  sent  me  along 
for  practical  test  a  newly  invented  primary  cell,  which, 
in  theory,  at  all  events,  should 
prove  a-  distinct  advance  on  its 
predecessor.  It  belongs  to  that 
class  Oif  cell  generally  known  as 
"export  "  by  virtue  of  the  fact 
that  the  elements  are  chemically  inactive  until  water 
lias  been  introduced  into  the  body  of  the  cell  by 
way  of  a  small  vent  left  open  for  the  purpose.  The 
underlying  idea  is  that  the  cells  can  be  stocked  for 
an  indefinite  period  without  deterioration  or  local 
action,  and  are  nevertheless  at  once-  available  for  use 
within'  a  few  minutes  of  adding  the  necessary  water. 

The  drawbacks  to  such  celLs  as  ordinarily  constructed 
are  (1)  the  difficulty  of  introducing  sufficient  water 
through  the  minute  orifices  usually  provided;  (2)  the 
limited  space  inside  the  cell  for  the  resultant  electro 
lyte;  and  (3)  the  consequently  high  internal  resistance. 
Furthermore,  once  rendered  active  by  the  addition  of 
water  to  their  internals,  such  cells  remain  in  an  active 
condition,  even  if  the  water  be  emptied  out  again,  for 
a  certain  amount  of  moisture  is  bound  to  remain  and 
set  up  local  action.  The  cell,  once  used,  is  therefore 
no  longer  available  for  stocking  .purposes. 

In  the  new  design  of  oell  above  referred  to,  the  prin 
ciple  of  the  inert  battery  is  retained,  but  the  conditions 
are  reversed.  In  other  words,  the  entire  cell  is  sub- 
mersible in  a  suitable  vessel  containing  water,  so  that, 
instead  of  adding  water  to  the  inside  of  the  cell,  the 
cell  itself  is  immersed  in  water  to  render  it  active.  The 
outer  container  is  of  perforated  zinc,  and  forms  one 
.electrode.  Inside  are  the  carbon  element  and  mass  ot 
depolariser,  together  with  sufficient  sal  ammoniac  to 
form  an  electrolyte  of  suitable  strength  when  the  im- 
mersion takes  place.  Between  the  inner  surface  ot 
the  zinc  and  the  active  ingredients  is  a  layer  of  per- 
forated celhuloid. 

The  latter  allows  the  water  to  penetrate  to  the  interior 
of  the  cell,  and  lealiy  functions  as  an  ordinary  porous 


ulany     source  01  mi"-'"-  ^"-t,  —  —  o  , 
From  I  layer  of  moisture  dries  up,  ieaving  the  cefMoid  dry, 
1  +uJ  Jfhin  a  comparatively  short  period  the  cell  is 


The 
Camps 
Library. 

given  by  the 
elation    to  do 
active  service. 


and 

within  a  comparatively  short  period  the  cell  is  once 
more  absolutely  inert  "and  free  from  local  action  unt* 
such  time  as  it  is  again  required  for  use  Imme rsron 
ir  a  -lass  or  earthenware  vessel  at  once  starts  the  cell 
^enenatin-  and,  thanks  to  the  .comparatively  large 
surface  in  contact  with  the  electrolyte  the  internal 
^stance  of  the  cell  is  very  low.  The  design,  to  my 
mind  is  excellent,  and  the  sample  cell  is  -w  -der 
coin^  an  exhaustive  test.  As  soon  as  this  has  been 
competed  I  hope  to  report  more  fully  on  its  behaviour.  * 

Please  look  round  vour  room,  and  if  you  see  any 
books  or  magazines,  send  them  to  the  soldiers  and 
S  sailors."  The  foregoing  is  the  gist 
of  an  appeal  issued  by  that  excel- 
lent association  known  as  the 
"Camps  Library."  The  number  of 
books .  and  periodicals  _  already 
British  public  has  enabled  this  asso- 
splendid  service  to  our  troops  on 
Upwards  of  6,000,000  separate  publi- 
cations have  been  rendered  available  to  the  soldiers  and 
sailors  in  and  behind  the  firing  line  and  as  our  gallant 
Tommies  say,  "  There  is  nothing  like  a  book  for  taking  . 
one's  mind  off  what  one  has  seen  and  gone  through. 

All  kinds  of  literature  are  welcomed  by  the  troops 
and  sailors  ;  fiction  shares  the  Honours  with  news  and 
technical  books,  history,  etc.  In  view  of  the  extensile 
use  of  electricity  bv  our  Army  and  Navy,  any  literature 
of  an  electrical  character  is  assured  of  a  warm  welcome, 
especially  by  engineers,  sappers,  telephone  linemen, 
teWraphists  signallers,  etc.  May  I  therefore  appeal 
to  all  regular  readers  who  do  not  make  a  point  ot  pre- 
serving their  weekly  copies  of  Electricity  for  binding 
or  future  reference',  to  hand  same  over  the  counter  of 
any  Post  Office  when  finished  with.  The  duty  is  but  a 
very  lieht  one,  easy  of  accomplishment,  and  will  ensure 
that  particular  copy  of  '  this  journal  reaching  some 
appreciative  Tommy  or  Jack,  absolutely  free  of  further 
trouble  or  expense  to  the  donor. 

The  many  changes  and  variations   in  the  Military 
Service  Acts  and  their  administration  since  the  outbreak 
of  war  have  somewhat  confused^  the 
issue  so  far  as  employees  in  various 
industries  are  concerned,   and  with 
the  new  card  scheme  which  has  taken 
the  place  of  the  munition  badges 
manv  of  our  readers  will  be  wondering  how  the 
stand  in.  regard  to  liability  for  service  with  the  colours. 
In  this  connection  the  Minister  of. Munitions  issues  i 
verv  useful  and  informative  leaflet,  M.M.  139,  whic 
deals  with  protected  occupations,   and  constitutes 
brief  and  lucid  guide  to  the  schedule  in  the  form 
a  series  of  leading  questions  and  answers.  Those 
our  readers  who  'are  still  in  some  doubt  as  to  the 
true  position  would  be  well  advised  to  procure  a  co- 
ot the  leaflet  and  applv  its  reasoning  to  their  ov 
cases.  Elektron. 


Are  You 
Liable  for 

Active  Service? 


Field  Telephones  fob  Abmt  Use.  Including  an  Etementa 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  bteg  K. 
a  nractical  book  for  all  who  are  interested  in  the  use  of  *ieia  lei 
phonts  130  pp  .  70  illustrations.  2s.  9d.  post  free  from  Electkic 
Office. 


« 


June  15,  1917- 


ELECTRICITY. 


351 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 


(Continued  from  page  322. ) 
In  the  Federated  Malay  States,  magneto  lamp- 
signalling  multiple  boards  with  double  automatic  super- 
visory Signals  are  being  installed  at  Ipoh  and  Kuala 
Lumpur,  while  at  other  exchanges  in  the  country 
magneto  boards  with  plug  restoring  line  signals,  and 
double-lamp  supervisory  signals  have  been  introduced. 
This  system  is  fully  described  in  Mr.  Llewellyn  Preece's 
paper  already  referred  to. 

British  East  Africa  and  Uganda  have  several  small 
.  -exchanges  of  magneto  type,  with  plug"  restoring  line 
signals,  and  galvanoscope  Clearing-indicators  operated 
by  relays  m  bridge  across  the  cords. 
.  There  are  no  automatic  exchanges  in  any  of  the 
Crown  Colonies.  Not  only  are  insulation  difficulties 
felt  to  be  a  bar  to  their  introduction  in-the  damp  climates 
of  these  countries,  but  the  need  for  the  employment  of 
Highly  skilled  mechanicians  to  look  after  the  plant  is 
•■regarded  as  another  obstacle. 

The  distribution  at  the  larger  of  these  exchanges  is 
generally  by  means  of  cables  from  the  exchange  led  to 
pole  lines  through  distribution  and  protector  boxes 
fixed  to  the  poles.  The  subscriber  density  is  so  low 
•that  service  by  direct  cable  can  be  given  but  rarely 
Business  premises  and  dwelling  houses  are  not  so 
cramped  as  in  European  towns ;  they  are  more  open 
and  scattered,  so  that  the  direct  cable  service  or  the 
block  and  alley  system  of  distribution  cannot  be  applied 
to  any  extent.  10  lb.  and  20  lb.  conductors  are  em- 
:  ployed. 

Iron  and  earthenware  conduits  are  provided  with 
-  manholes  in  roads  and  footways  where  necessary,  but 
I  there  are  instances  where,  owing  to  the  ground  being 
waterlogged,  or  where  lead-sheathed  cables  have  been 
known  to  suffer  from  chemical  acids  in  the  ground,  the 
cables  have  been  laid  in  glazed  earthenware  troughing- 
hlled  with  bitumen. 

The   underground    cable    distribution  is  sometimes 
arranged  by  means  of  cast  iron  boxes  of  Post  Office 
types  in  the  manholes,  but  the  method  most  generally 
•employed  now  is  that  of  lead  branching  joints.  These 
joints  do  not  afford  the  same  means  of  re-arranging 
^the  redistribution  as  do  the  boxes,  but  where  the  deve- 
lopment can  be  fairly  accurately  estimated,  it  is  better 
to  run  the  circuits  through  in  a  permanent  manner  to 
.  their  respective  terminations.    Cable  boxes  are  very 
^often  a  source  of  weakness  and  trouble  owing  to  slack 
work  on  the  part  of  the  maintenance  staff  who  have 
access  to  them. 

Where    the    distribution  is  by  means  of  armoured 
-cable  the   lead-sleeve  joints-  are   usually  in  cast  iron 
-boxes,  for  protection  and  to  preserve  the  continuity  of 
&the  armouring.      Where  aerial  lead-covered  dry-core 
liable  is  used  it  is  supported  in  the  usual  way  on  steel 
suspender  wires.    A  cable  suspender  best  suited  for  a 
tropical  climate  is  made  with  a  loop  of  three-ply  tarred 
marline,  which  is  attached  to  the  suspender  wire  by  a 
suitable  galvanised  steel  hook.     Raw-hide  suspenders 
quickly  deteriorate  in  a  hot,  damp  climate,  and  zinc 
-suspenders  are  too  rigid  for  the  lead  sheathing  of  the 
cable.    They  are  apt  to  grip  the  cable  too  tightly  and 
set  up  crystallisation  and  fracture  of  the  lead.    A  free 
means  of  suspension  is  essential. 

*  Paper  read  before  the  Inst.  E.E. 


For  small  exchanges  the  author  prefers  the  under- 
ground armoured  cable.  It  can  be  used  with  complete 
safety.  The  upkeep  is  practically  nil,  all  the  work  of 
erecting  suspender  wires  and  the  heavy  stresses  they 
bring  upon  the  poles  are  obviated.  There  are  cases, 
however,  where  the  great  convenience  of  the  overhead 
cable  outweighs  all  other  considerations,  as  where  there 
are  obstructions  to  an  underground  route,  or  where  a 
pole  line  to  carry  the  cable  is  already  available. 

The  termination  of  cables  in  a  building  usually 
follows  Post  Office  practice,  the  cables  being  con- 
nected to'  distribution  bases  by  means  of  a  link  of  enamel 
and!  cotton-covered  lead-sheathed  cable  made  airtight 
with  bees  wax.  This  class  of  cable  is  also  used  between 
the  underground  cables  and  the  main  frames  in  ex- 
changes. Similar  cable,  but  without  the  bees  wax 
seal,  of  single  or  multiple  pairs,  is  used  between  the' 
distribution  cases  and  instruments.  This  cable  is  most 
useful  in  any  position  in  which  a  short  cable  lead  is 
wanted,  as  in  running  wires  into  a  small  office  or  testing 
station.  Its  insulation  can_  be  relied  •  upon,  and  the 
careful  sealing  necessary  with  dry-core  cable  is 
obviated. 

Aerial  rubber  cable  has  been  tried  in  some  of  the 
tropical  Colonies,  but  it  is  liable  to  break  down  owing 
to  the  heat  and  rain  to  which  it  is  exposed. 

The  pole  distribution-boxes  in  use"  are  usually  of  cast 
iron,  having-  two  compartments,  one  at  the  back,  for 
the  dry-core  cable,  which  is  sealed  up  with  compound 
when  the  paper-covered  wires  have  been  soldered  on  to 
their  tabs.  The  other  compartment  is  fitted  with 
ordinary  carbon  dischargers  and  fuses.  The  dry-core 
cable  is  wiped  on  to  a  gland  at  the  bottom  end  of  the 
box,  which  gives  access  to  the  back  compartment,  while 
the  leads  to  the  open  wires  are  usually  taken  through 
a  hole  in  the  top  of  the  box  and  through  a  pipe  which 
screws  into  it,  to  the  top  of  the  pole.  Another  form  of 
double-compartment  box  fitted  with  vacuum  dischargers 
and  fuses  and  a  single-compartment  box  with  ordinary 
carbons  and  fuses  are  also  used. 

The  leading-out  cables  from  the  pole  boxes  are  single- 
pair  enamel  and  cotton-covered  and  lead-sheathed.  At 
the  open  ends  they  are  taken  through  pot-head 
insulators  of  the  Purves  and  Sinnot  type. 

Where  underground  cables  are  connected  to  pole 
lines  it  is  usual  to  take  out  not  more  than  25  pairs  at 
any  distribution  point.  This  permits  of  comparatively 
light  and  inexpensive  pole-line  construction 

The  main  frames  at  the  larger  exchanges  are  fitted 
with  ordinary  carbon  dischargers,  fuses,  and  heat  coils. 
Various  types  of  protectors  are  provided  at  subscribers' 
stations,  but  the  two  chiefly  used  are  the  combined 
carbon,  fuse,  and  heat  coil,  and  the  vacuum  with  heat 
coil. 

Special  measures  are  taken  in  the  manufacture  of  all 
apparatus  for  use  in  the  hot,  humid  climate  of  the 
tropical  Colonies  to  keep  up  the  insulation  of  all  elec- 
trical parts.  Teak-wood  is  always  used,  and  screws 
are  of  non-corrodible  material.  Iron  or  steel  mounts 
are  zinc  plated,  and  precautions  are  taken  as  far  as  pos- 
sible to  prevent  insects  getting  inside  instruments. 
For  coil  windings  of  large-gauge  plain  enamelled  wire  is 
the  rule,  but  it  is  sometimes  given  a  single  lapping  of 
silk,  which  is  impregnated  with  bees-wax.  The  silk  in 
this  case  is  certainly  a  mechanical  protection  for  the 
enamel,  and  is  of  value  in  this  respect-  Owing  to  the 
difficulty  of  properly  enamelling  wire  of  gauges  smaller 
than  about  30  S.W.G.,  small-gauge  coil  windings  are 
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given  a  single  silk  covering,  and  the  coil  is  impregnated 
with  a  high-quality  insulating  varnish  in  a  vacuum 
chamber.  This  impregnating  process  makes  the  coil 
quite  moisture-proof.  • 

All   switchboard  wiring   and  cabling  is  done  with 
enamel  and  silk  and  cotton-covered  wire. 

Xo.  2  Leclanche  cells  of  both  porous  pot  and  sack 
types  are  used  on  the  magneto  instruments. 

(To  be  continued.) 

A   PROPOSED   ACCUMULATOR  COMBINE. 

It  has  been  repeatedly  pointed  out  that  cne  great  advan- 
tage Germany  has  possessed  over  Great  Britain  is  the  fact 
that  her  manufactures  were  carried  out  on  a  larger  scale 
and  that  there  was  a  greater  community  of  interests  between 
trade  concerns  than  has  existed  in  this  country.  If,  there- 
fore we  are  to  be  in  a  position  to  compete  with  Germany 
after  the  war,  it  is  evident  that  the  large  number  of  small 
concerns  which  are  competing  with  each  ether  in  different 
branches  of  electrical  work  will  have  to  combine. 

\n  important  step  in  this  direction  has  been  taken  by  the 
three  secondary  battery  undertakings— the  Hart  Accumulator 
Co  Pritchett'and  Gold  and  Electrical  Power  Storage  Co., 
and'  the  D.P.  Battery  Co.,  who  made  a  joint  offer  far  the 
shares  in  the  Tudor  Company  which  were  advertised  for  sale 
bv  the  Public  Trustee,  which  offer  has  been  accepted.  Mean- 
time it  is  satisfactory  to  mote  that  arrangements  have  been 
concluded  for  the  managers  of  the  Tudor  Company  to  remain 
in  office,  thus  ensuring  continuity,  of  business. 

As  a  natural  sequence  to  the  purchase  of  the  Tudor  shares, 
the  announcement  which  appears  elsewhere  is  to  the  effect 
that  negotiations  are  in  progress  for  an  amalgamation  of 
the  four  companies,  and  it  is  hoped  that  a  scheme  will  soon 
be  evolved  under  which  the  united  experience  and  connection 
of  the  various  undertakings  can  be  turned  to  the  best 
account.   ^^^^^^^^^^^  ' 

A  USEFUL  LITTLE  TOOL  FOR  HANDLING  SCREWS. 

By  M.  A.  Walker. 


and  the  pressure  between  thumb  and  finger  removed. 
The  two  ends  then  tend  to  open  and  hold  the  screw  tightly, 
untiUit  is  put  in  place,  when  the  ordinary  screwdriver 
maw  be  used  The  use  of  this  tool  often  saves  considerable 
2  and  exasperation,  and  may  frequently  prevent  the 
loss  of  the  only  screw  available  at  the  time. 


It  is  often  necessary  to  place  a  screw  or  bolt  into  position 
in  a  very  awkward  place.  Often  the  screw  must  be  in- 
serted in  a  location  where  space  is  too  cramped  for  the 
hand,  or  too  deep  for  the  hand  to  reach.  Perhaps,  to 
make  matters  worse,  the  screw  has  to  be  inserted  overhead. 
While  there  are  many  places  where  these  conditions  obtain, 
perhaps  they  are  particularly  prone  to  occur  in  electrical 
work,  and  especially  instrument  repairing,  in  conduit 
installations  and  automatic  devices  on  switchboards. 
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Handy  Tool  for  Inserting  Sorews.  in  Awkward  Places. 

Where  the  screws  are  made  of  steel  or  iron,  a  screw 
driver  which  has  been  magnetised  will  usually  hold  the 
screw  sufficiently  rigid  until  it  can  be  started  into  the 
thread.  Unfortunately  the  screws  are  not  always  of 
magnetic  material,  and  other  means  neebl  to  be  employed. 
A  little  tool  which  will  be  found  extremely  useful  under 
these  circumstances,  or  in  place  of  the  magnetised  screw- 
driver is  shown  herewith.  It  consists  of  a  piece  of  steel 
about  one-eighth  inch  in  diameter  and  some  six  or  more 
inches  in  length,  according  to  the  purpose  for  which  it  is 
to  be  used.  One  end  is  slotted  down  the  centre  of  the  rod 
for  a  length  of  about  1  i.  inches.  The  outside  is  then  ground 
down  to  a  taper  and  flattened. 

In  using  this  tool  the  two  ends,  which  have  a  spring 
effect  due  to  the  slot  between  them,  are  held  between  the 
ringer  and  thumb,  so  as  to  come  close  together.  The  ends 
are  then  inserted  into  the  slot  in  the  head  of  the  screw 


ELECTRO-METALLURGY  IN  THE  STATES. 

Last  vear  saw  a  recorlTcommercial  development  of 
eledtro-meSlurgyin  the  United  States  (and  doubtless  m 
S  °ShS  £dt&  countries),  the  atao^de^for 
alloy  steels  causing  an  increase  in  the  existing  - electrical 
plant;    and  the  cessation  of  old  f^°l^y^£, 
demand  for  improved  materials,  and  the  high  prices  ruim 
fnThe  metal  market  offering  every  mducemen and  jgrfcj 
tion  to  experiment  with  new  processes  and  erect  new 
SSpSenT^Soiding"  to    Metallurgical   and  Chemical 
fZi^Stg,  the  number  of  electric  steel 
fSes  doubled  in  19x5  and  increased  at  mu ch  the  same^te 
i  n  1  qi  6     Many  electric  furnaces  are  now  used  in  foundries 
to  meh  steel  for  casting,  and  there  is  undoubted  y  a  very 
treS  fu  ure  for  the  electric  furnace  in  co-operation  with 
ooen  hearth  or  converter  in  duplex  processes  of  steel 
treatment     Even  where  electric  power  is  rather  expensive 
trp1ys  to  ufe  Metric  furnaces         steel  refinmg  and  the 
manufacture  of  special  alloys  which  cannot  be  made  so 
well  (fa all) by  other  means.    Naturally  gaseous,  hqu  d 
Tr  sohd  fuel  would  be  used  for  preliminary  processes  m 

SUDuringeSiqi6  the  consumption  of  ferro-silicon  in  the 
StSes  4s  doubled  and  now  amounts  to  about  45,000 
tons  oer  annum     The  whole  of  this   is  manufactured 

n°  ^eP  country  three  new  works  started  during  the  yea 
and  a  carbide  works  at  Niagara  was  ^If^Llclezses 
manufacture  of  ferro-silicon.    There  ^  »°^e£S? 
in  the  production  of  other  alloys  such  as  ferr°-\u*f^f"' 
Srro  vanadium,    ferro-titamum    and  ^f^^ 
The  importance  of  these  m  the  manu  ac ture   °f  J**™1 
tool  steels,  automobile  steels  and  so  for th^eU  known. 
Electric  furnaces  are  principally  used  at  P^nt jmd  *m 
doubtless   be   used   almost   exclusively  m   future,  ine 
fomest"  consumption  of  all  these  alloys^ « ^ 
m  the  States  and  there  is  an  increasing  balan^™1^  * 
for  exnort     Ferro-uranium  was  produced  commercially 
for  tlTePfirst  time  last  year  and  may  be  added  to  the  new 
products  of  the  electric  furnace.  CTreater 
The  production  of  aluminium  m  the  States  w  as  brea cer 
and  more  profitable  last  year  than  ever  be :  or e  and  he 
lead  over  European  producers  was  materially  mcreasea 
A  smaU  quantity  of  yery  pure  magnesium  was  produced 
electrolytLlly  and  electrolytic  Zme .^present s  J  comin 
industry  of  great  importance.       Electrolytic  Tin  1  o 

s  being"  worked  with  success,  and  the  pressure .  last  year 
Si  electrolytic  copper  refineries  was  ^ ^f^ZnZl' 
to  the  slump  which  these  concerns  suffered  at  the  beginning 
of  the  war.  '   _____ 

For   Sale.-^An  advertiser   has   a   24  in.  Naval  Pattern 
Searchlight  to  dispose  of.    For  particulars  see  an  aavertise- 

"'Wedding.-Mr.  Arthur  J.  Cridge,  of  the British  Westfci|j 
house  Electric  and  Manufacturing  Co,  Ltd    Trafford  Park 
Manchester,  was  married  on  Tuesday   12th  inst .   to  Grace 
Gertrude,  younger  daughter  of  Mr.  and  Mrs.  S  G.  Heath  J 
of  Putnev.    The  ceremony  took   place  at   St.  Stephen  s 
Church,  East  Putney,  and  Mr.  and  Mrs.  Cndge  afterwards- 
left  for  Cornwall,  where  the  honeymoon  will  be  spent.  | 
"p7tt-t  TTnnTjoM?     Bv  W.  IlTBooth.    Based  on  the  Author's  Lectures 
8vo"  llStSt?  1"  Id.  Set.  po»t  «.  Horn  bmctbioity  Olo.  . 
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MAKERS  URC 
ITS  AN  OSRAM 


T^HE  OSRAM  Ship  Type  Lamp 
A  is  specially  designed  to  with- 
stand the  severe  conditions  experi- 
enced "on  board"  without  sacrifice 
of  efficiency.  See  that  every  lamp 
bears  the  words  "  OSRAM  G.E.C. 
Ship  type,  made  in  England." 


Advertisement  of  the  General  Electric  Co.,  Ltd.    Head  Office  :  Queen  Victoria  Street,  London,  E.C.  4. 
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The   Electrical  Hall  Mark —  for  Quality. 
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Fully  comply  with  the 

Home   Office  Rules, 

for  the   use   of   electricity   in  factories, 


B.  T.  H. 

Motor  Control  Panels 

FOR 

continuous     current  circuits. 

There  are  no  exposed  live  part* 
and  neither  the  starter  nor  the 
switch  fuse  can  be  left  in  partial 
contact. 

The  panels  consist  of  a  sheet  steel 
base  carrying  a  starting  rheostat 
and  a  switch  fuse,  the  whole 
forming  a  compact,  rigid  unit  of 
neat  appearance. 

Capacities  from  5  to  30  H.  P. 
and  from   110  to  550  volts. 

Write  for  free  price  list  LE  156  on  Motor 
Control  Panels. 


B.T.H.  Motor  Control 
Panel    3  0  H.P. 


The  British  Thomson-Houston  Co.,  Ltd., 

Electrical    Engineers   and  Manufacturers, 
Head  Office  and  Works      -      -      ■      Rugby,  England 
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The   Electrical   Hall  Mark — for  Quality 
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arious  Items. 


Wanted. — Editorial  contributions  are  wanted  by  an 
electrical  publication.  For  particulars,  see  an  advertise- 
ment. 

Bolton. — Driver  J.  E.  Lewis  and  Cpl.  Win.  Bates,  two 
employees  of  the  Bolton  Tramways  Department,  have 
been  killed  in  action. 

Mexborough. — Mr.  J.  B.  Feltham,  the  electrical  engineer 
to  the- Urban  Council,  has  been  appointed  engineer-in-charge 
of  the  waterworks,  recently  acquired. 

St.  Anne's. — Lieut.  Hargreaves,  of  St.  Anne's,  formerly 
cashier  and  accountant  for  the  Blackpool  and  Fleetwood 
Tramroad  Company  was  home  on  short  leave  from  the 
Western  Front  last  week. 

Hull. — Sergeant  John  Dixon,  who  was  formerly  employed 
in  the  Corporation  Tramways  Department,  has  been 
awarded  the  Military  Medal.  Mr.  W.  Hakes  has  been 
elected  chairman  of  the  Tramways  Committee  and  Mr. 
Charles  RaineJ  vice-chairman. 

Blackpool. — The  funeral  took  place  at  Bispham  Cemetery, 
on  June  7th,  of  Mr.  Wm.  Gardner,  tramroad  inspector 
of  the  Blackpool  and  Fleetwood  Tramroad  Company. 
Deceased  gentlemen  was  42  years  of  age  and  had  been 
connected  with  the  Tramroad  Company  for  about  19  years. 
Among  the  Fleetwood  tramroad  officials  present  at  the 
interment  was  Mr.  Crinnell,  chief  inspector,  and  the  bearers 
were  Drivers  J.  Mason,  C.  Ball,  Halliwell  and  D.  Singleton. 

Doncaster. — At  last  week's  meeting  of  the  Doncaster 
Corporation  a  lively  discussion  took  place  upon  a  proposal 
to  increase  the  salary  of  Mr.  E.  S.  Rayner,  Electrical 
Engineer  and  Tramways  Manager,  by  ^50  per  annum, 
making  from  ^450  to  ^500.  The  Electricity  Committee 
recommended  it,  the  Corporation  considered  it  in  Committee 
and  sent  it  back.  The  Electricity  Committee  again 
recommended  it,  but  the  Council  in  Committee  threw  it 
out  by  14  votes  to  11.  The  matter  again  came  before 
the  public  meeting  of  the  Corporation  in  the  minutes  of 
the  Electricity  Committee.  By  16  votes  to  10,  the  Cor- 
poration declined  to  increase  the  salary,  although  all  its 
other  leading  officials  have  recently  had  substantial 
increases  given  them. 

Electrically  Heated  Boilers. — The  difficulty  in  making  out 
an  economic  case  for  the  electrical  heating  of  water  in 
bulk  may  be  expressed  rather  loosely,  but  in  a  sufficiently 
convincing  manner  by  saying  that  water  is  heated  in  bulk 
in  the  steam  boilers  at  the  generating  station  ;  and  serious 
losses  of  heat  occur  in  converting  the  thermodynamic 
energy  of  the  steam  into  mechanical  energy.  The  latter 
has  to  be  converted  to  electrical  energy  and  ttansmitted 
to  the  consumer.  Obviously  it  is  not  easy  for  an  electric 
heater  on  the  consumer's  premises  to  compete  with  a 
fuel-boiler  (of  efficiency  comparing  favourably  with  that 
of  the  central  station  boiler)  which  heats  the  water  where 
it  is  required  for  use  and  is  not  subject  to  the  losses  of 
conversion  from  thermal  .to  mechanical,  mechanical  to 
electrical,  and  electrical  to  thermal  energy.  Nevertheless, 
a  case  can  be  made  out  for  electric  heating  of  water  in  the 
quantities  usually  required  for  domestic  purposes,  especially 
when  allowance  is  made  for  convenience,  cleanliness  and 
so  forth.  The  case  for  electrically  heated  steam  boilers 
might,  however,  seem  utterly  hopeless  and  so  it  is  from  the 
simple  standpoint  of  overall  thermal  efficiency,  but  it  may 
still  be  sound  practice  when  all  the  factors  of  the  case  are 
taken  into  consideration.  For  instance,  in  the  water 
power  station  at  Letten  (Switzerland),  power  which  was 
formerly  wasted  during  the  winter  months  is  now  used 
to  generate  current  which  is  applied  to  heating  a  small 
boiler  raising  steam  for  station  use.  The  boiler  has  1,800 
sq.  ft.  of  heating  surface,  consumes  85  kw.  and  delivers 
about  3,800  lbs,  of  steam  per  diem  (24  hours). 


Leeds. — Private  Albert  Vernon  Mitchell,  aged  32,  who' 
has  died  of  wounds  and  his  brother,  Private  John  Edward 
Mitchell,  who  has  been  missing  since  May  3rd,  were  both 
previously  employed  by  the  Tramways  Department. 

Newcastle. — Corporal  G.  H.  Scott,  who  for  12  or  15 
years  prior  to  joining  the  Forces  in  1914,  was  employed 
on  the  Corporation  Tramways,  was  wounded  on  May  15th. 
He  received  six  wounds  in  the  leg,  and  is  now  in  hospital 
in  Glasgow. 

Darwen. — Word  has  been  received  that  Pvte.  H.  Bentley, 
of  the  East  Lancashires,  has  been  wounded  for  the  second 
time.  He  has  had  part  of  his  left  arm  amputated  and  is 
suffering  from  gunshot  wounds  in  the  right  arm.  Prior 
to  the  war  he  was  in  the  employ  of  Mr.  Fairhurst,  Electrical 
Engineer,  of  Darwen. 

Government  and  Labour. — At  the  recent  meeting  of  the 
National  Alliance  of  Employers  and  Employed,  a  resolution 
was  passed  urging  the  Government  to  abstain  in  future 
from  action  affecting  conditions  of  manufacture  and 
employment  until  the  joint  advice  of  employers  and 
employed  had  been  obtained,  and  from  interference  in 
industrial  disputes  unt'il  every  form  of  direct  negotiation 
had  been  exhausted.    An  excellent  resolution  ! 

Rust  Preventing  Grease. — The  following  recipe  for  a  rust 
preventing  grease  deserves  trial.  Equal  parts  of  fat  and  of 
a  5  per  cent,  solution  in  water  of  sodrum  bichromate  are 
mixed  thoroughly  in  a  mortar  to  make  a  viscous  paste-, 
or  emulsion.  The  fatty  ingredients  act  as  adhesive  and 
the  chromate  salt  is  the  rust  preventive.  It  is  claimed 
that  this  grease  is  non-corrosive,  that  it  keeps  iron  bright 
for  months  and  that  it  is  readily  soluble  at  any  time  in 
benzine. 

New  Application  for  Electro-Plating. — It  is  well  known 
that  the  flow  of  high  frequency  currents  is  practically 
confined  by  "  skin-effect  "  to  the  surface  layers  of  con- 
ductors ;  also,  that  pressure  surges  of  high  frequency  are 
a  common  cause  of  breakdown  in  modern  high  voltage 
generating  and  distributing  circuits.  In  order  to  reduce: 
the  risk  of  damage  by  such  surges,  Gino  Campos  proposes 
to  take  advantage  of  the  fact  that  they  flow  in  the  »'  skin  " 
of  the  conductors.  By  depositing  electrolytically,  a  thin 
layer  of  high  resistance  metal  on  the  conductor  the  effective 
resistance  of  the  latter  to  high  frequency  current  is  much: 
increased  and  such  currents  are  therefore  "  damped  "  out. 
of  existence.  The  only  effect  of  the  additional  skin  metal 
so  far  as  concerns  current  of  any  commercial  frequency, 
is  to  increase  the  conductivity. 

"  The  Beama  "  in  Russian. — Signs  continue  to  multiply 
to  the  effect  that  our  foreign  trade  policy  is  to  be  very 
much  more  vigorous  in  future  than  in  the  past.  The 
latest — and  very  welcome  sign — is  the  appearance  of  a 
Russian  issue  of  the  well-known  Beama  Journal.  Other 
issues  are,  we  understand,  to  follow  in  due  course  and  we 
hope  that  editions  in  other  languages  will  also  appear  from 
time  to  time,  for  it  is  impossible  to  do  too  much  in  the 
way  of  boosting  our  manufactures  abroad  so  long,  of  course, 
as  the  boosting  is  done  in  the  proper  manner  and  spirit. 
This  is  distinctly  the  case  where  the  Beama  is  concerned.. 
We  have  before  us  a  splendidly  produced  Journal  of  close 
on  70  pp.,  packed  with  excellent  technical  articles  on  the 
Choice  of  Motors  for  Industrial  Work  ;  British  and  Foreign 
Electrical  Machinery — A  Comparison  ;  London  Electrical 
Railways  ;  and  the  Manufacturers'  Section  containing 
articles  descriptive  of  machinery  manufactured  by  some 
of  the  members  of  the  B.E.A.M.A.  There  is  an  admirably 
arranged  directory  section,  and  a  fine  show  of  advertise-' 
ments  recalls  some  of  the  principal  "  lines  "  of  many  old 
friends.  The  Westinghouse  advertisements  are  a  particu- 
lary  strong  feature  and  the  fine  double-page  advertisement 
showing  one  of  the  aisles  in  the  Trafford  Park  Works, 
deserves  special  mention — it  affords  convincing  testimony 
to  the  scope  and  quality  of  British  engineering. 
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Financial.-The  directors  oi  the  Great  Northern  Tele- 
.raph  Co  Ltd.,  of  Copenhagen,  have  declared  a  dividend 
and  bonus  of  24  per  cent,  for  the  year  1916. 

Electricity  and  Sewage.-Next  Tuesday ,  there  will  be 
a  very  interesting  and  essentially  practical  lecture  on 
"  Water'  and  Sewage  Purification  by  Electricity,     at  the 

on  application  to  Mr.  George  E.  Hilleary,  Town  Clerk, 
Town  Hall  West  Ham.    Mention  this  paper. 

Belfast  —At  the  monthly  meeting  of  the  Corporation 
on  the  1st  mst.,the  appointment  of  a  mechanical  engineer 
at  the  Electric  Station  evoked  a  long  discussion.  The 
Tramways  and  Electrical  Committee  recommended  the 
IlpSSnt  of  Mr.  W.  G.  Moffatt,  Belfast,  for  the  pos 
at  /-00  a  vear  A  vote  was  taken  between  Mr.  Moffatt 
and^lr  T  ^Davison,  Manchester,  and  the  latter  was 
appointed  by  27  votes  to  7.  Mr.  Davison,  who  is  a  native 
of  Sunderland,  is  boiler  engineer  to  the  Manchester  Corpora- 
tion's electric  ty  works.  Mr.  Moffatt,  who  is  a  Liverpool 
man,  has  bee/ chief  engineer  of  the  Belfast  Ropeworks 
for  the  past  thirteen  years. 

Strike  at  Belfast  Electricity  Works.-On  the  1st _msti 
72  semi-skilled  and  unskilled  labourers  employed  at  the 
Corporation  electrical  works  went  on  strike  for  higher 
wa-es  The  men  are  connected  with  the  Amalgamated 
UmSnof  Labour  and  the  Municipal  Employees'  Association 
.They  contend  that  they  should  have  had  a  rise  of per 
week  when  that  advance  was  giver, .some  weeks  ago  by 
the  Committee  on  production  to  the  engineers  and  the 
members  of  certain  federated  unions  in  the  emp oyment 
of  the  Corporation  tramways.  An  arbitrator  is  to  be 
appointed  by  Sir  George  Askwith  with  a  view  towardsan 
adjustment  of  the  question.  On  the  two  days  of  the  strike 
the  services  of  light  and  power  were  carried  on  as  usual. 

Cutting  into  Insulation  on  Live  Conductors.-By  far  the 
best  advice  in  this  connection  is     Don't  !       Make  the 
conductor  dead  first  if  possible,  lest  it  do  as  much ior  yon 
If  however,  the  insulating  covering  on  live  wires  or  cables 
must  be  cut  into,  says  a  new  Safely  Code  issued  by  the 
U  S  A   Bureau  oi  Standards,  the  workman  should  use  a 
suitable  tool.    Further,  goggles  should  be  worn  to  protect 
the  eyes  and  insulating  gloves  to  protect  the .hands  When 
metal  sheathing  must  be  removed  from  cables  it  should 
be  done  with  special  tools  which  will  not  ^ 
tion.    The  sheathing  should  be  cut  so  far  back  that  there 
is  enough  exposed  insulation  between  sheathing  and  the 
place  where  the  conductor  is  to  be  bared,  to  avoid  arcmg 
between  the   conductor  and  sheath.    A  live  insulated 
wirTshould  be  handled  as  carefully  as  a  bare  conductor 
because  the  mere  fact  that  insulation  looks  perfect  is  no 
Grantee  that  it  can  be  relied  upon  to  prevent  shock, 
lot  even  a  sfngle  live  conductor  should  be  touched  unless 
fhe  workman  if  insulated  from  other  conducting  surfaces, 
xncluXg  the  ground  itself,  and    stands  on  insulating 

SUBenkinks  -A  properly  made  glued-splice  is  practically 
as^tiong  as  the  belt  in  which  it  is  made.  Amongst  mechani- 
cal fasteners  the  strongest  and  smoothest  running  is  the 
wielaced  oint  as  made  by  ^.J^^^SS 
into  each  end  of  the  belt  a  row  of  wire  loops  or  eyes  The 
two  sets  of  eyes  are  off -set  so  as  to  mtermesh  with  each 
other  and  through  them  is  threaded  a  piece  of  catgut  or 
?aw  hide  winch  I  strong  enought  to  transmit  the  who  e 
belt  pull  since  the  load  comes  on  it  as  a  shearing  stress 
on V  to  50  or  more  sections  (two  for  each  wire).  Such 
a  Vint  lies  practically  flush  with  the  belt  and  has  about 
oo]  per  cent  of  the  strength  of  the  latter.  To  obviate  the 
necessity  for  cutting  the  belt  and  fitting  a  new  set  of 
e  fo^ne  end  when  the  belt  stretches  it ^  a  good ^p  an 
*1  inCPrt  n  "  tnke-uo  "  piece,  say  6  inches  long,  in.  tne 
rfia^ace    Then  when  tlfe  belt  strLhes  it  is  only  necessary 


to  put  in  a  shorter  take-up  link  which  can  be  done  at  a 
moment's  notice.  In  a  shop  where  many  wire  laced  belts 
are  used,  a  stock  of  take-up  pieces  of  all  standard  widths 
and  of  lengths  from  1  to  8  inches  or  so  should  be  kept 
ready  for  immediate  use.  Belt  wastage  and  delay  in 
shortening  will  thus  be  saved. 

The  Patriotic  "  Electric."— There  is  good  reason  to 
believe  that  many  more  electric  vehicles  would  have  been 
set  to  work  ere  this,  in  this  country,  but  for  the  fact  that 
prospective  purchasers  preferred  a  British-built  petrol 
vehicle  to  an  American  ' '  electric. "  That  view  is  creditable 
so  far  as  it  goes  but  it  does  not  go  far  enough.  How  many 
people  realise  that  within  five,  six,  or,  at  the  outside 
seven  years  a  heavy  petrol  lorry  costs  as  much  for  petrol 
as  the  first  cost  of  an  equivalent  electric  lorry  ?  In  other 
words,  within  that  period,  the  purchaser  of  a  British  petrol 
lorry  and  an  American  electric  have  paid  equal  amounts 
to  America.  An  "  electric  "  is  good  for  15  or  20 
years'  service  and  during  the  whole  of  that  time  it 
consumes  "British  current"  and,  by  improving  the 
central  station  load  factor,  makes  matters  better  for 
every  consumer  of  electricity.  Our  ultimate  aim  must 
be  for  plenty  of  British  built  "  electrics  '  but,  m  the 
meantime,  it  is  no  more  unpatriotic  to  buy  an  American 
"  electric  "  than  it  is  to  buy  American  petrol  Admittedly, 
under  present  conditions,  it  is  about  equally  difficult  to 
obtain  either  !• 


A  NEW  SIMPLEX  LANTERN. 

We  ehre  herewith  an  illustration  of  a  new  Simplex 
porcelain  body  watertight  lantern  which  has  been  specially 
made  up  tc i  resist  corrosion  and  weather  deterioration 
S  consists  of  a  heavy  china  body  into  which  is  cemented 
a  metal  threaded  nut  to  take  the  suspension  fitting  or 
down  drop  of  the  Conduit  system.  The  well  glass  wnich 
is  held  by  a  metal  ring  with  two  bolts  and  fly-nuts  com- 
pletely protects  the  lamp  and  prevents  corrosion  on  the 
contacts  or  moisture  from  entering  the  system.  This 
ring  and  the  nuts  themseves  are  galvanised  for  protection. 
The  standard 

well      glasses  are 

used      with  this 

fitting    so    that  in 

the    event    of  this 

glass  breaking  re- 
placement   is  quite 

easily  effected.  The 

body  of  the  lantern 

also  has  an  over- 
hanging projection 

which    acts    as  a 

shade.  It   is  a 

cheap  and  effective 

fitting,       and  is 

specially   useful  for 

garages,  stables, 

yards,  factories  and 

other  exposed  posi- 
tions. 


Dublin.— At  a  meeting,  of  the  Corporation  last  week,  the 
Question  of  the  electricity  undertaking  was  gone  into  at  can- 
S  length.  It  appears  that  Mr.  Dalton  who  was  to 
tiven  full  charge,  had  been  called  to  go  to  the  front,  and 
if  was  mow  suggested  that  Mr.  Ruddle  should  take  the 
enSeting  and  the  financial  charge,  It  was  deeded  tc> 
T&n  the  matter  till  a  special  meeting  of  the  Corporation 
should!  be  called  to  discuss  it  in  all  its  aspects. 
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THE    THEORY    OF    THREE  -  WIRE 
DISTRIBUTION.* 


By  Terrell  Croft. 


The  three-wire  system  is  used  because  it  saves 
■copper.  (See  Figs.  1  to  4.)  Incandescent  lamps  for 
no  volts — more  or  less — are  more  economical  and 
efficient  than  those  for  .higher  voltages.  A  circuit 
carrying  any  considerable  load  and  operating  at  the 
low  pressure  of  no  volts  would  require  very  large 
conductors  to  keep  the  line  drop  and  the  power  loss 
In  the  line  within  reasonable  limits.  With  the  three- 
wire  system,  a  low  voltage,  say  no,  is  impressed  on 

Amperes 
'4  3* 


Amperes 


ig    1  — 110-Volt  Lamps  Arranged  In  Multiple-Series  Across 
220  Volts. 


Third  or  Balancer  mre 


Amperes  * 

Fig.  2.-»-Balancing  Wire  "AB"  Arranged   Between  Lamps. 

the  receivers — incandescent  lamps — while  one  twice  as 
great,  say  220,  is  used  for  transmission.  Since  the 
weight  of  the  metal  in  conductors  for  a  given  power 
loss  varies  inversely  as  the  square  of  the  voltage,  it 
is  evident  that  a  considerable  saving  in  conductor 
material  is  possible  with  the  three-wire  system.  In 
this  country  the  three-wire  system  is  of  greatest 
importance  as  applied  to  1  io-220-volt  lighting  systems. 
*  Electrical  Review,  Chicago. 


The  principle  of  the  three-wire  system  is  illustrated 
in  Figs.  1  to  4.  Incandescent  lamps  for  1 10  volts 
could  be  connected  two  in  series  across  220  volts  as 
shown  in  Fig.  1,  and  while  each  lamp  would  operate 
at  no  volts,  the  energy  of  the  group  would  be  trans- 
mitted at  220  volts,  and  the  outside  conductors  could, 
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Fig.  3. — Three-Wire,  Direct-Current  Circuit. 
("Each  lamp  is  supposed  to  have  a  resistance  of  110  ohms  so  that 
it  passes  1  ampere  when  110  volts  Is  impressed  across  it.) 
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Fig.  4.— Showing  the  Distribution  of  Current  in  a  Three-Wire 
System. 

with  equal  loss,  be  but  one-fourth  the,  size  that  would 
be  necessary  if  the  energy  were  transmitted  at  no 
volts.  This  arrangement  (Fig.  1)  while  it  would 
operate,  is  not  commercially  feasible  because  each 
lamp  (of  each  pair  of  lamps' in  series)  must  be  of  the 
same  size  and  if  one  lamp — L,,  for  example — goes  out, 
its  partner,  L,,  is  also  extinguished.  These  disadvan- 
tages might  be  partially  corrected  by  installing  a  third 
or  balancer  wire  as  at  Fig.  2.  Then  one  lamp  might 
be  turned  off  and  the  others  would  burn.  Also,  a  single 
lamp  might  be  added  to  either  side  of  the'  system, 
between  the  third  wire  and  either  of  the  outside  wires! 
But  unless  the  total  resistance  of  all  of  the  lamps 
connected  to  one  "  side  circuit,"  A2  was  nearly  equal 
to  that  of  all-  of  the  lamps  connected)  to  the  other  "  side 
circuit,"  Bx  the  voltage  across  one  side  circuit  would 
be  higher  than  that  across  the  other.  On  the  side 
having  impressed  on  it  the  higher  voltage  the  lamps 
would  burn  brightly  and  on  the  side  of  the  lower 
voltage  they  would  burn  dimly.  Obviously,  it  is  not 
feasible  in  practice  to  so  arrange  or  "  balance  "  the 
side  circuits  that  they  will  have  the  same  resistance. 
Hence,  some  other  method  must  be  used  in  practically 
three-wire  systems  whereby  the  electricity  will  be 
transmitted  at,  say,  220  volts,  and  the  pressure  across 
the  lamps  will  be,  say,  1 10  volts. 

Commercial  three-wire  systems  consist  (Figs.  3  and 
4)  of:  (a)  two  outer  conductors  (L, — Lz  and  L3—Lu 
"Fig.  3)  having,  for  lighting  installation,  a  pressure  of 
220  volts  impressed  across  them  ;  and  (b)  a  neutral 
wire  (Ni — N2)  so  connected  to  sources  of  voltage  that 
the  pressure  between  it  and  either  of  the  outside  wires 
is  no  volts.  In  Fig.  3,  direct-current  generators  are 
the  sources  of  voltage.    The  neutral  wire  joins  at  the 
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point  Ni,  where  the  generators  are  connected  together 
When  the  current  is  perfectly  balanced,  the  neutral 
wire  carries  no  current,  and  the  system  is  then  in 
effect,  a  220-volt  system.  Perfect  balance  seldom 
obtains  in  practice.  When  the  balance  is  not  perfect, 
the  neutral  wire  conveys  a  current  equal  to  the 
difference  between  the  current  taken  by  one  side 
circuit  and  that  taken  bv  the  other  side  circuit.  Note 
from  Fig.  4,  that  the  current  in  different  parts  of  the 
neutral  wire  may  be  of  different  intensities  and  that 
it  is  not  necessa'rily-in  the  same  direction  in  all  parts 
of  the  neutral  wire.  Each  incandescent  lamp  in  Fig.  4 
is  assumed  to  take  one  ampere  and  the  small  figures 
indicate  the  currents  in  different  parts  of  the  circuit. 

\  three-wire  circuit  may,  in  a  sense,  be  considered 
as  a  combination  of  two  two-wire  circuits.  Thus,  the 
two  circuits  of  Fig.  5  would  transmit  the  electrical 
energy  to  the  eight  incandescent  lamps  which  they 
serve  as  satisfactorily  as  does  the  equivalent  three-wire 
circuit  of  Fig.  3.  However,  the  Fig.  3  arrangement 
would,  as  will  be  shown,  require  much  less  copper  in 
the  line  conductors  for  a  given  power  loss,  and  a  given 
percentage  voltage  drop,  than  would  that  of  tig.  5. 
The  small  numerals  indicate  the.  current  intensities,  in 
amperes,  in  the  different  parts  of  the  circuits  in  the 
two  illustrations. 

\  three-wire  circuit  with  the  neutral  the  same  size 
as  the  outer  wires  requires  only  iht  ee-eighths  the 
copper  required  for  an  equivalent  two-wire  circuit, 
providing  the  same  percentage  line  drop  and  the  same 
power  loss.  The  reason  for  this  may  be  derived  from 
a  consideration  of  the  three-wire  circuit  of  Fig.  3  and 
the  equivalent  two  two-wire  circuits  of  Fig.  5-  lt 
is  evident  since  there  is  a  current  of  four  amperes  to 
the  left  in  section,  L,-N>  (of  Fig.  5)  and  a  current  of 
four  amperes  to  the  right  in  section  L.— N„  that  there 
will  be  no  current  in  section  ATr- N.  of  Fig  3.  this 
follows  because  the  three-wire  circuit  is  '  balanced. 
With  the  arrangement  of  Fig.  3,  one  less  wire  is 
required  than  with  that  of  Fig.  5.  Now,  the^urrent 
in  the  "outer"  line  wires  is  four  amperes,  both  in  the 
three-wire  circuit  of  Fig.  3,  and  in  the  equivalent  two 
two-wire  circuits  of  Fig.  5. 

3A    ...  U        (*  — 


Lu 


^...Afanperti*—.  -• 
Fig.  5.— Two,  Two-Wire  Direct-Current  Circuit: 


However,  in  Fig.  3  the  four-ampere  line  curren 
traverses  only  half  the  length  of  line  conductor  that 
the  four-ampere  currents  in  Fig.  5  traverse— because 
no,  or  almost  no,  current  flows  in  the  neutral  wire. 
Hence  the  line  wires  in  Fig.  3  may  be  one-half  the 
size  of  .those  in  Fig.  5  for  the  same  percentage 
voltage  drop.  Therefore  since  three-fourths  the  number 
of  wires  is  required  for  Fig.  3. as  for  Fig.  5,  andfs'"c<; 
each  of  these  wires  may  be  one-half  the  size  of  that 
necessary  in  Fig.  5,  the  amount  of  copper  in  big.  3 
is  three-eighths  that  necessary  in  Fig.  5  for  the  same 


percentage  drop-— it  being  assumed  that  the  neutral  is 
made  the  same  size  as  the  outer  wires.  The  neutral 
may  frequently  be  made  smaller  than  the  outer  wires,, 
as  outlined  later. 

Example. 

Consider  the  1 10-volt-two-wire  circuit  of  Fig.  16,  7, 
and  the  equivalent  threewire  circuit  of  77.  The  trans- 
mission distance  is  the  same  for  each  of  the  two 
circuits.  The  load — eight  incandescent  lamps  each 
taking  1 10  watts— is  the  same  on  I  as  on  II.  Referring 
to  the  two-wire  circuit  of  I,  each  of  the  line  wires  is 
assumed  to  have  the  resistance  of  one  ohm.  Since 
each  lamp  takes  a  current  of  one  ampere,  the  line 
current  is  eight  amperes.  Hence,  as  indicated,  the 
line  drop  is  16  volts,  the  percentage  line  drop  is  12.7 
per  cent,  and  the  line  power  loss  is  128  watts.  If  it 
be  assumed  that  each  line  wire  weighs  50  pounds,  the 
weight  of  both  line  wires  will  be  100. 

If  a  1 10-220-volt  three-wire  circuit  is  arranged  to 
transmit  the  same  power  with  the  same  loss,  it  will 
have  the  characteristics  diagrammed  in  II.  Since  it 
is  in  effect  a  220-volt  circuit,  the  current  will  be  halt 
of  that  of  the  circuit  of  I.  Since  power  loss  in  a 
conductor  =  12R,  if  the  current  is  halved  a  conductor  of 
four  times  the  resistance  will  carry  it  (the  current) 
with  the  same  power  loss  and  with  the  same  percentage 
voltage  loss.  Thus,  for  the  same  line  power  loss  and 
the  same  percentage  voltage  drop  as  in  I,  the  outer 
wires  of  II  will  each  have  a  resistance  of  four  ohms. 

There  is  no  drop  or  loss  in  the  neutral  wire  since, 
the  load  being  balanced,  it  carries  no  current.  Then, 
as  indicated,  the  line  drop  is  32  volts,  but  the  percentage 
volts  drop  is  12.7  per  cent.— the  same  as  in  I  Ine 
powei  loss  is  128  watts,  the  same  as  in  I.  Each  outer 
wire  of  II,  since  it  has  four  times  the  resistance  of  an 
outer  of  7,  will  have  a  weight  of  50*1=12.5  pounds. 
If  the  neutral  is  made  the  same  size  as  the  outers,  the 
total  weight  will  be  3X12.5  =  37-5  pounds.  *ow  37-5 
pounds  is  three-eighths  of  100  pounds,  hence  the  three- 
wire  circuit  of  77  transmits  the  same  power,  the  same 
distance  with  the  same  power  loss  and  same  percentage 
voltage  drop  as  does  the  two-wire  circuit  of  77,  but 
with  three-eighths  the  weight  of  conductor. 

If  the  neutral  wire  is  made  half  the  size  of  the  outers 
only  v  7  per  cent,  of  the  copper  is  required  that  would 
be  necessary  for  a  two-wire  system  transmitting  the 
same  power  the  same  distance  with  the  same  line  power 
loss  and  percentage  voltage  drop.  If  the  neutral  is 
made  one-third  the  size  of  the  outers,  the  relative  weight 
of  cooper  is  29.2  per  cent. 

(To  be  continued.) 

THE  ELECTRIC  VEHICLE  COMMITTEE. 

\  meeting  of  this  Committee  was  held  in  London  on.  the 
4th  ult  ,  when  the  officers  were  re-elected  for  the -  curren 
year,  and  the  annual  report  and  accounts  submitted  and  | 

31  The  'question  of  marking  upon  the  batteries  of  electric-  I 
vehicles  the  working  limits  for  specific  gravity  was  again  ^ 
under  consideration;  and    in  view  of  a  report  received  fronj 
the  Accumulator  Makers'  Section  ot  the  B.E.A.M.A.,  wherert 
objections  were  set  forth  to  the  proposal,  it  was  decided  o 
firnn  the  matter  for  the  present. 

Ine  SeJrela^  submitted  the  letters  he  had  received  from- 
automobile  manufacturers  and  electrical  engineering  firms  m ■ 
renlv  to  the  recent  circular  letters  sent  out  to  these  firm! 
srt  ini  forth  the  desirability  of  undertaking  the  mamifacfl 
ure  of  electric  vehicles  and  equipments  so  soon  as  ^rmatj 
conditions  return.  Several  firms  ;had  written  stating  that? 
they  were  giving  the  question  serious  consideration. 
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"EYE-REST"  [^DIRECT  FITTINGS; 


■We  are  pleased  lo  note  the  issue  of  a  new  list  by  the 
British  Thomson-Houston  Co.  on  "Eye-Rest"  Indirect 
Lighting  Fittings.  This  new  list  shows  several  new  types 
of  fittings  of  particular  interest,  and  gives  complete  informa- 
tion on  this  excellent  and  popular  form  of  lighting.  The 
f  Eye-Rest"  system  of  lighting  was  first  introduced  by  the 
B.T.  H.  Co.  in  Great  Britain  some  four  years  ago,  and  has 
now  established  itself  as  the  most  successful  and  popular 
form  of  lighting. 

The  advent  of  the  half-watt  type  lamp  has  particularly 
Emphasised  the  effectiveness  and  attractive  quality  of  lighting 
ivith  "  Eye-Rest  "  equipment.  Experience  has  shown  that 
there  is  no  system  of  lighting  which  wins  the  users'  favour 
and  continues  to  give  such  unqualified  satisfaction  ;  indeed, 
it  is  remarkable  to  note  its  success  and  how  it  has  steadily 
pon  its  way  against  old  ideas  and  conditions.  Every  user 
t>ecomes  a  strong  friend  and  advocate,  and  the  system  can 
eerily  be  said  to  be  advertised  by  its  admiring  friends.  There 
is  hardly  any  phase  of  lighting  work  for  which  the  "  Eye- 
Rest  "  system  has  not  been  successfully  employed — for 
theatres,  cinemas,  offices,  Government  buildings,  schools, 
:hurches,  auditoriums,  hospitals,  shops,  large  stores,  co- 
operative stores,  showrooms— in  fact,  all  classes  of  interiors. 

The  new  list  is  of  special  interest  in  showing  the  extent 
:o  which  the  "  Eye-Rest  "  equipment  is  now  adapted  for  use 
with  half-watt  type  lamps,  to  which  it  lends  itself  most 
admirably,  largely  due  to  the  use  of  the  well-known 
"X-Ray"  reflectors,  with  their  specialised  construction  and 
backing  of  special  composition  of  pure  silver  and  fireproof 
enamel.  These  X-Ray  reflectors  have  now  been  specially 
designed  for  use  with  half-watt  type  lamps. 

The  new  list  also  contains  complete  details  and  illustra- 
ions  of  lighting  installations,  giving  full  illumination  data 
ind  tables  of  values,  thus  permitting  the  ready  solution  of 
tghting  problems  with  this  form  of  lighting  equipment. 

Spefcial  attention  is  drawn  to  the  new  "  Eye-Rest " 
portables  employing  the  indirect  lighting  equipment  with 
(tatf-watt  type  lamps  with  floor  and  table  standards,  thus 
giving  an  equipment  which  is  independent  dT  a  ceiling 
Itting,  and  can  be  used  in  any  part  of  the  room  or  removed 
from  room  to  room  as  conditions  require.  These  portables 
ire  admirably  adapted  for  the  lighting  of  English  interiors 
>ecause  they  give  a  local  lighting  effect  as  well  as  general 
illumination  by  indirect  lighting. 

This  list  is  being  distributed  to  all  holders  of  the  B.T.H. 
-amp  and  Wiring  Supplies  Handbook  Binders,  and  copies 
:an  be  obtained  on  application  to  the  Lamp  and  Wiring 
Supplies  Department,  Mazda  House,  77,  Upper  Thames 
Sfreet,  London,  E.C.  ". 


POWER  FACTOR. 


By  C.  Sylvester. 
When  an  alternating  current  is  supplied  to  motors, 
he  current  does  not  keep  in  step  with  the  volts  but 
t  lags  behind.  The  result  is  that  the  power  of  the 
notor,  or  the  actual  work  that  the  motor  may  be 
loing  at  a  certain  time,  cannot  be  determined  by 
multiplying  the  volts  by  the  amperes  as  is  the  case 
pith  direct  currents.  This  is  because  the  amount  of 
he  lag  of  the  current  behind  the  volts  must  be  taken 
nto  consideration.  We  therefore  take  the  relation 
)etween  the  "  actual  watts  "  and  the  "  apparent  watts," 
ind  we  term  it  the  power  factor. 
/Of  course,  the  power  factor  will,  vary  according  to 
he  design  and  type  of  motor,  but  it  is' most  essential 
hat  it  should  be  as  high  as  possible.  A  low-power 
actor  means  a  larger  amount  of  current  for  a  certain 
lorse-power,  and  this,  in  turn,  means  the  use  of  larger 
ablcs  and  greater  losses  in  them. 
■There  are  several  methods  laid  down  for  the  measure- 


ment of  power  in  a  circuit.    The  most  direct  method, 

however,  is  by  means  of  a  wattmeter.     A  wattmeter 

measures  the  "actual  watts"  in  a  circuit.    It  the 

amperes  and  volts  are  noted  at  the  same  time  that  the 

wattmeter  reading  is  taken,  then  :— 

„         ,  actual  watts 

rower  factor  =  — -.  £— 

volts  x  amperes. 

This  rule,  as  it  stands,  deals  with  single-phase  circuits 

only. 

Example. 

A  wattmeter  in  a  motor  circuit  reads  1,700  watts  . 
the  volts  and  amperes  are  400  and  5  respectively. 
WThat  is  the  power  factor  ? 

The  apparent  watts  are  : — 400  x  5  =  2,000  watts. 

The  actual  watts  are  : — 1,700.  Therefore,  the  power 
factor  will  be  : — 


1,700 
2,000 


r=  -85- 


In  two-phase  circuits  it  is  necessary  to  add  the 
apparent  watts  and  the  actual  watts  in  each  phase, 
then  the  same  rule  will  follow. 

In  three-phase  circuits  it  is  necessary  to  multiply 
three  times  the  amperes  per  phase  by  the  line  voltage, 
and  divide  the  result  by  1.73,  thus  :- 


Apparent  watts 


amperes  per  phase  x  3  x  line  voltage. 

i-73  ~~~~ 


Example. 

A  three-phase  motor  takes  55  amperes  per  phase. 
The  actual  watts — that  is,  the  sum  of  the  watts  in  the 
three-phases,  is  37,000  watts,  and  the  line  voltage  is 
410  volts.    What  is  the  power  factor  ? 

T,  55  x  3  x  410 

Ihe  apparent  watts  are  : —      1  73 —  '""39-100  watts. 

The  actual  watts  are  : — 37,000  watts. 

Therefore  the  power  factor  37'°°°  =  .0. 

39.100  y 


STAR 


The  diagram  shows  the  two  methods  of  connecting 
the  windings,  star  and  mesh  respectively.  If  the 
windings  are  connected  in  "  star  "  the  voltage  across 
each  phase  is  the  line  voltage  divided  by  the  square 
root  of  three,  that  is,  1.73.  If,  however,  the  windings 
are  connected  in  "  mesh,"  it  will  be  seen  from  a  glance 
at  the  diagram  that  the  full  line  voltage  is  across  each 
winding. 

[The  above  article  -was  written  by  Mr.  Sylvester  at 
our  request  as  a  reply  to  numerous  letters  on  the  subject 
which  have  reached  us  from  readers  in  various  parts  of 
the  country. — Ed.  Electricity.] 

The  Application  of  Arc  Lajips  to  Practical  Purposes.  By  J. 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 
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June  22,  1917. 


Questions  and  Answers 

By  Practical  Men. 


r  Under  the  above  heading,  we  have  now  revived  what 
was  undoubtedly  a  most  interesting  and  instructive  feature 
in  our  former  esteemed  contemporary,  the  Electrical 
Engineer,  and  subsequently  in  its  successor,  Electrical 
Engineering.  As  Mr.  Raphael  now  holds  His  Majesty's 
commission,  and  his  paper  has  ceased  to  exist,  we  hope 
that  we  shall  attract  and  retain  many  of  the  readers  who 
were  specially  interested  therein.  We  therefore,  invite 
suitable  questions  from  our  readers,  as  well  as  answers 
thereto. 

RULES. 

Questions  :  We  invite  our  readers  to  send  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practize.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
ihe  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editors  decision 
A.S  final. 

Question  No.  i. 

An  electric-driven  endless  rope  haulage  is  required  to 
work  a  district  400  yards  long  in  a  coal  mine,  Incline  1  in  4, 
speed  of  rope  4  miles  per  hour.  Weight  of  each  tub  4  cwt. 
and  coal  8  cwt.  per  tub.  Driven  by  a  40-h.p.  motor,  speed 
of 'motor  pulley  720  r.p.m.,  diameter  1  ft.  2ins.,  driving 
a  pulley  4  ft.  6  ins.  diameter  by  means  of  a  belt,  and  then 
5  to  1  gears  to  drum  shaft.  Speed  of  drum  37  r.p.m.  and 
diameter  3  ft.  Speed  of  rope  4  miles  per  hour,  g  in.  rope 
used.  Co-efficient  of  friction  at  .25  and  1-28  as  friction  of 
load  on  rails.  How  many  tubs  can  be  used  ?  Also  give 
particulars  of  brake  and  hold  load  at  any  point. — R.T. 

(Replies  must  be  received  not  later  than  Friday,  June  22nd.) 


Question  No.  2. 


4  -  - 


5. 


The  above  diagram  shows  the 
leakage  indicator  which  reads 
each  leakage  resistance  R  being 
It  is  proposed  to  fit  this  indicator 
lighting  system  as  shown.  How 
How  will  the  reading  compare 
And  would  any  alteration  have  to 


connection  of  a  440  volt 
up  to  300  milliamperes, 

controlled  by  a  push  P. 

on  a  125  volt  three-phase 

should  it  be  connected  ? 
with  the  lower  voltage  ? 
be  made  to  the  indicator  ? 


Field  Telephones  fob  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A  nractfeal boob  for  all  who  arc  interested  in  the  use  of  Field  Tele- 
phone^ 130  pp.  70  illustrations.  2s.  9d.  post  free  from  Electricity 
Office. 


Question  No.  3. 

"  I  have  a  twenty  horse  power  starter  controlling  a 
shunt  wound  motor.  The  starting  arm  continually  hangs 
up  because  it  is  not  possible  to  fit  a,  sufficiently  strong 
spring  to  bring  it  to  the  off  position  each  time  the  motor 
is  stopped.  This  causes  a  considerable  amount  of  incon- 
venience, because  when  the  double  pole  switch  is  closed, 
the  fuses  blow.  Is  it  possible  to  fit  a  mechanical  or  elec- 
trical "  fool  proof  "  device  which  will  prevent  the  fuses 
blowing  if  the  double  pole  switch  is  closed  before  the 
starting  arm  has  dropped  ?  " 

{Replies  to  questions  2  and  3  must  be  received  not  later  than 
July  i^th.) 

TESTING  MATERIALS  FOR  AERONAUTICAL 
CONSTRUCTION. 


In  an  address  on  the  above  subject  before  the  Aeronautical 
Institute  of  Great  Britain  on  May  24th,  Mr.  Edgar  A.  Aleut 
remarked  that  the  eighteenth  century  had  been  called  "  The 
Age  of  Steam,"  the  nineteenth  "The  Age  of  Electricity," 
and  the  twentieth  might  fitly  be  called  "  The  Age 
of  Applied  Science."  It  is  a  commonplace  to  describe  th* 
present  conflict  ias  an  "  Engineer's  War,"  for  such  it  is.  A 
good  instance  of  this  is  afforded  by  aircraft  construction. 

When  the  war  first  broke  out  there  was  not  enough  test- 
ing equipment  in  the  country  to  deal  with  one  half  the 
material  that  had  to  be  tested.  But  manufacturers  now 
realise  that  the  fundamental  basis  of  their  work  is  .a 
thorough  knowledge  of  the  raw  material,  and  parts  for  air- 
craft have  now  to  undergo  a  comprehensive  series  of  testa 
These  include  tests  of  compression,  bending,  shearing, 
torsion  and  impact,  as  well  as  the  oldest  test  of  tensile 
strength.  Most  of  these  tests  are  now  pretty  well 
standardised,  and  the  size  of  specimens  used  is  becoming 
uniform.  It  is  to  be  noted  that  in  aeroplane  work  timber  is 
almost  entirely  used  in  compression  and  bending,  so  that  the 
tensile  tests  (even  if  applicable  to  wood,  and  this  is  difficult) 
would  be  of  relatively  little  value  here. 

The  "  shock  "  or  "  impact  "  test  has  a  special  utility  in  air- 
craft work,  and  is  applied  in  various  ways.  In  the  "  Izod  * 
test  one  end  of  the  specimen  is  held  in  a  vice  and  is  sub- 
jected to  a  shock  of  definite  and  known  energy.  Methods  of 
testing  "  hardness  "  are  many  and  varied,  because  this  term 
has  never  been  satisfactorily  defined.  In  some  cases  it  is 
defined  as  resistance  to  penetration,  and  in  others  as  resist- 
•anoe  to  wear,  or  abrasion. 

Another  material  that  demands  special  tests  is  the  fabria 
which  has  to  be  examined  with  great  care.  The  specimens 
are  usually  of  a  standard  width  and  length  (often  5  cm.  fl 
18  cm.),  and  are  tested  at  a  standard  rate  of  loading.  This 
may  be  done  by  running  lead  shot  into  a  can  hanging  from 
a  lever  supporting  the  top  fabric  grip,  the  bottom  being 
clamped  in  a  grip  which  can  be  pulled  down  by  means  of  J 
hand  wheel  and  screw.  Thus  the  application  of  the  load 
by  the  screw  is  tjalanced  by  the  weight  of  the  shot  falling 
into  the  can.  . 

Testing  will  certainly  play  an  important  part  in  aircraft 
construction  in  the  future. 


Our  Friends  in  America.— The  Institution  of  Electrical 

Engineers  has  received  the  following  cablegram  from 
the  American  Institute  of  Electrical  Engineers  in  response 
to  a  message  expressing  the  Institution's  appreciation 
of  the  American  nation's  entry  into  the  war  :— "  lo  Insti- 
tution of  Electrical  Engineers,  1,  Albemarle  Street,  I  ondon, 
—The  American  Institute  of  Electrical  Engineers  duly 
appreciates  your  message.  We  hope  that  the  Electrical 
Engineers  of  Great  Britain  and  of  America  working  together 
in  close  co-operation  can  bring  to  a  satisfactory  conclusion 
the  many  electrical  problems  of  the  war.— American. 
Institute  of  Electrical  Engineers." 
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The  Weston  Synchroscope. 


Model  226. 


,  Weston  Elec 


NEWARK.N.J..U-S-A 


For  full  particulars  write  for  Cat.  16. 


The  indications  of  this  Synchroscope  are  infallible. 

A  glance  at  it  shows  immediately  to  what  degree  the  incoming 
machine  is  fast  or  slow. 

The  movement  of  the  pointer  is  smooth  and  certain  and 
inspires  confidence. 

The  superior  design  and  construction  of  the  instrument  ensures 
a  very  long  life  and  permanent  accuracy  throughout  its  life. 

It  indicates  exact  synchronism  within  one  degree  of  true  phase 
coincidence  throughout  a  wide  range  of  frequency  and  voltage. 

It  is  impossible  to  make  an  error  in  synchronising  with  it. 

We  invite  the  most  Minute  and  Critical  Examination  of  this 
instrument,  both  Electrically  and  Mechanically,  in  comparison 
with  any  other  Synchroscope  at  present  Manufactured,  and 
we  are  confident  that  a  Comparative  Test  of  the  Instrument  wili 
easily  demonstrate  the  Superiority  of  the  Weston  Synchroscope. 


Weston   Electrical  Instrument^ Company, 

Audrey    House,    Ely   Place,    Holborn,    London,    E.C.  1. 

elephone  :  2029  Holborn.    Inland  Telegrams  ;  "  Pivoted  Smith  London."    Telegraphic  and  Cable  Address  :  »  Pivoted  London, 
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of  any   size   for   every  Purpose. 


ELECTRICAL  cufton  junction. 
STORAGE  CQ  manchesteb 

LIMITED  * 


LONDON  OFFICE » 

n.  VICTORIA  5TREET, 
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HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write     for    Illustrated  Catalogue. 


STRATFORD,  LONDON. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


CASINGS. 


Our  Special  pattern 
(Regd.  No.  403,835). 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made    j-   1  ±" 

to  Order.  ^  X  2 


Width  (nom) 

1  W  1  1**  1  1  ft*  1  **"  1  2"  1  2*'  1  3" 

3F  |  4* 

Grooves  ... 

lA'IA'li'lA'IA'li'ir 

r  i  r 

Tuvelo  ) 
Price  i 

QUOTED    ON  APPLICATION. 

Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 
address  67.  KING  WILLIAM  ST.,  LONDON,  E.C. 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 
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TO    OUR  READERS. 
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argo  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 
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Individual  contributors,  nor  does  he  neoessarily  identify  himself  with  their 
▼ierwis. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing:  office  not  later  than  the 
first  post  Tuesday  morning;,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription  — 10s.  6d.  a  year,  5s.  3d.  half-year.  2s.  9d.  a  quarter,  in 
•advanoe,  postage  prepaid  in  the  United  Kingodm ;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.0.2  Telephone.  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping;  or  address. 
No  postage  need  be  paid. 

Current  Topics. 

I  recently  commented  on  the  location  of  the  starting 
motor  on  a  smalll  British  car  which  came  under  my 
notice,  and,  among  other  things,  I 
Engine-Starting  criticised  the  lack  of  weather-proofing 
Motors.        or  water  and  dust-tightness  of  the 
casing.    In  view  of  the  extended  use 
of  these  small  motors  on  modern  petrol  cars  I  propose 
to  carry  my  criticism  a  sLep  further  and  point  out  other 
obvious  defects  in  the  design  of  the  several  different 
types  of  outfit  which  I  have  inspected  from  time  to  time. 


To  obtain  the  necessary  torque  these  motors  are 
usually  series  wound,  with  low  resistance  fields  and 
armature,  and  have  multiple  brushes  and  a  fairly  wide 
commutator  to  carry  the  heavy  current  rushes  to  which 
they  are  subjected  at  the  moment  of  switching  on.  In 
addition,  they  are  geared  or  coupled  to  the  engine 
through  a  speed-reduction  train,  which  renders  their 
turning  effort  a  cornparativeily  powerful  one  when  once 
they  have  gathered  speed.  In  many  of  the  cars  I  have 
seen  fitted  with  these  starting  motors  the  latter  has  not 
been  well  up  to  the  work  required  of  it,  and,  in  conse- 
quence, there  have  been  occasions,  by  no  means 
infrequent,  upon  which  the  motor,  with  current  switched 
full  on  and  constituting  a  short  circuit  across  the 
battery  terminals,  has  yet  failed  to>  rotate  the  engine 
shaft  or  flvwheel. 


The  conditions  then  obtaining  spell  speedy  ruin  of 
battery,  commutator  and  brushes,  to  say  nothing  of  the 
attendant  risk  of  a  burnt-out  armature.  Then,  as 
regards  the  battery,  twelve  vohs  is  the  usual  working 
pressure,  and  the  heavy  discharges  called  for  by  the 


To  turn  over  a  four  or  six-cylinder  engine  at  a 
sufficient  speed  to  obtain  the  preliminary  compression 
and  explosion  strokes  necessary  to  effect  a  start  usually 
involves  the  application  of  considerable  torque, 
especiaMy  if  the  engine  be  cold  to  commence  with,  and 
the  additional  friction  or  guraminess  due  .to  congealed 
oil  between  pistons  and  cylinder  walls  be  taken  into 
account.  AW  starting  motors  should  therefore  be 
designed  to  give  a  starting  torque  well  in  excess  of  that 
required  to  turn  over  the  engine  of  the  particular  car  to 
which  they  are  to  be  fitted,  even  under  the  most  adverse 
conditions,  andi  assuming,  into  the  bargain,  the  lowest 
[.ossilble  working  voltage  of  the  battery,  which  latter, 
be  it  femembered,  is  set'.dom  in  a  fully  charged  condition. 


starting  motor  necessitate  extremely  thick  and  robust 
plates,  lugs  and  connecting  leads.  Even  with  the  most 
robust  lead-acid  elements  usually  fitted,  such  batteries 
generally  give  trouble  sooner  or  later,  and,  in  my 
opinion,  the  exceptionally  heavy  duty  of  running  a 
starting  motor  on  a  car  which  is  in  daily  use  calls  for 
a  battery  of  the  Edison  or  nickel-alkaline  type,  which 
iatter,  I  can  vouch  from  personal  experience,  it  is 
impossible  to  damage  by  such  abnormal. discharges  and 
heavy  current  surges. 

For  the  same  reasons  the  design  of  the  terminal  con- 
nections is  important,  and  the  leads  to  the  starting 
motor  should  leave  the  battery  by  way  of  substantial 
bolted  lugs,  preferably  of  coned  or  expanding  type, 
with  lock-nuts  to  prevent  any  trouble  arising  out  of  the 
natural  running  vibration  of  the  car.  One  case  of 
trouble  with  a  starting  motor  which  came  under  my 
notice  was  directly  traceable  to  the  design  of  the 
terminal  lugs.  The  latter,  of  ample  section  to  carry  the 
current,  were  of  the  usual  flat,  eyelet  type,  in  brass,  the 
eye&et  being  slipped  over  the  battery  terminal  stem  and 
held  secure  by  a  nut  and  a  thackeray  washer. _ 

In  this  particular  case  the  acid  fumes  from  the  cells 
had  deposited  a  film  of  oxide  or  'sulphate  on  the  contact 
surface  of  the  lugs,  and,  to  all  intents  and  purposes, 
insulated  them,  even  though  nut  and  washer  were 
tightly  secured.  The  act  of  switching  on  the  starting 
motor  caused  a  heavy  flash  of  spark  at  the  battery  ter- 
minals, and  the  motor  refused  to  start.  A  few  minutes' 
work  with  fine  emery  paper  speedily  remedied  the 
trouble,  which,  nevertheless,  should  not  have  appeared 
at  all  had  this  detail  of  the  design  been  well  considered 
in  the  first  instance. 


In  an  issue  of  Electricity  a  few  weeks  back  I  com- 
mented on  the  very  favourable  results  of  the  working 

of  battery-equipped  motor  'buses  at 
Electric  'Buses.  York,  and  prophesied  a  fairly  healthy 

future  for  these  vehicles  as  (likely  to 
ensue  upon  the  considerably  increased  cost  of  petrol  and 
the  disabilities  attendant  upon  a  steady  and  unin- 
terrupted supply  of  this  vital  fuel.  A  contemporary,  the 
Commercial  Motor,  tikes  me  to  task  on  the  grounds  of 
decrying  the  petrol-driven  vehicle.  I  at  once  hasten  to 
Asseverate  that  such  an  invidious  comparison  between 
the  two  vehicles  was  by  no  means  intended  or  implied. 

We  all  know  and  recognise  the  utility  of  the  motor 
'bus  as  a  means  of  passenger  transport.  So  far  as  I 
personallv  am  concerned,  I  conceded  the  petroil  vehicle 
a  heavy  lead  over  the  electric  tramway,  which  has  long 
since  demonstrated  its  unsuitability  for  modern  traffic 
requirements.  The  unfortunate  fact  remains,  however, 
that  petrol  or  other  available  motor  fuel  for  internal 
combustion  engines  is,  thanks  to  the  short-sighted 
policy  of  certain  of  our  coalowners  and  others  in  the 
past,  mainly  drawn  from  overseas,  and  its  exploitation 
is,  moreover,  principally  in  the  hands  of  a  few 
monopolists,  who  will  naturally  make  the  most  of  their 
strancrilehokl  on  the  industry. 


Motor  spirit  will  doubtless  come  down  in  price  with 
the  return  of  peace,  but  I  am  very  sceptical  concerning 
my  contemporary's  estimate  of  is.  6d.  per  gallon  as  an 
after-war  price,  unless  our  home-producing  facilities  ir. 
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the  matter  of  benzol  and  other  substitutes  are  very 
greatly  developed.  In  the  circumstances  it  behoves  us 
to  look  around  for  some  method  of  relieving  the  already 
heavy  drain  upon  the  world's  available  resources  in  the 
matter  of  mole  spirit,  and,  to  my  mind,  the  battery- 
driven  vehicle  offers  a  splendid  field  for  development  as 
an  adjunct  to  the  petrol  gar.  It  should  be  borne  in  mind 
that  the  larger  and  heavier  the  car,  such  as  motor  'buses 
must  inevitably  be,  the  heavier  the  consumption  of  spirit 
per  car  mile. 


The  pre-war  consumption  of  motor  spirit  by  the 
London  Genera!  Omnibus  Company  alone  was  huge, 
and,  if  onlv  a  portion  of  this  consumption  could  be 
avoided  by  the  substitution  of  a  certain  percentage  of 
electrically-driven  vehicles,  the  economy  would  be  well 
worth  while.  I  am  pleased  to  note  that  my  contem- 
porary has  an  open  mind  on  the  subject,  as  evidence  the 
concluding  remarks  in  the  editorial,  in  which  he  states 
that  he  is  quite  ready  to  accept  the  view  that  battery- 
equipped  motor  'buses,  subject  to  reasonable  supervision 
and  management,  have  big  prospects  ahead  of  them  in 
this  country,  which  prospects,  moreover,  are  not  wholly 
dependent  upon  relative  energy  charges.  I  would 
supplement  this  view  by  the  expression  of  a  fervent  wish 
that  Liverpool  Corporation  would  introduce  them  as  a 
corollary,  or  even  substitute,  for  the  present  antiquated 
and  lotallv  inadequate  electric  tram  service  in  the 
Mersev  citv.  Elektron. 


BELL  TRANSFORMERS. 
Points  of  Importance  in  Their  Construction  and 
Operation. 


{Continued  from  Page  284.) 
The  Effect  of  Heavy  Magnetising  Current. 
The  reason  why  heavy  magnetising  current  (as  distinct 
from  a  large  demand  for  magnetising  energy),  is  so  ob- 
jectionable, is  best  explained  by  considering  the  position 
of  an  electricity  station  supplying,  say,  10,000  bell  trans- 
formers. This  supposition  may  easily  be  realised,  if  only 
the  cause  of  good  transformers  be  not  too  much  injured 
by  the  evil  reputation  of  inferior  apparatus.  Ten  thousand 
transformers  of  the  type  represented  by  the  dotted  curves 
in  Fig.  5  would  require  T,o6o  amps,  and  127.2  kva.  for 
magnetising  purposes  as  against  131  amps,  and  16.4  kva. 
for  the  best  transformer.  The  true,  power  in  the  respec- 
tive cases  would  be  14  k\v.  and  5.5  kw.  Now  the  line 
losses  would  vary  with  the  square  of  the  current  carried, 
so  that  in  the  case  of  the  bad  type  of  transformer  the  line 
■losses  would  be  enormously  greater  than  the  actual  trans- 
former losses,  and  would  be  quite  prohibitive.  The  central 
station  cannot  afford  the  loss  involved  bv  heavy  wattless 
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current,  and  if  the  consumer  pays  what  he  should  do  on  this 
score,  the  transformer  becomes  more  costly  than  primary 
batteries.  In  other  words,  the  economic  practicability  of 
bell  transformers  depends  on  the  magnetising  current  being 
kept  low — the  power  for  magnetising  should  not  exceed 
1  watt,  and  the  magnetising  current  should  not  exceed 
0.025  aiups. 

Power  and  Voltage  Drop. 

Though  the  economic  possibilities  of  bell  transformers 
are  decided  by  the  magnetising  power  and  current  require- 
ments, their  satisfactory  operation  in  bell-ringing  (or  other 
service)  depends  upon  the  power  available  from  the  secon- 
dary ciicuit,  and  on  the  voltage  drop  which  occurs  when 
the  secondary  is  loaded.  For  house  and  office  signalling 
circuits  a  current  of  from  0.1  to  0.5  ampere  is  generally 
sufficient.  The  resistance  of  the  circuits  being  4  to  .30 
ohms,  a  range  of  secondary  pressures  from  3  to  20  volts 
meets  all  ordinary  needs.  For  domestic  service  in  bell- 
ringing  and  door  alarms,  etc.,  from  5  to  10  volts  is  gene- 
rally ample  in  the  secondary  circuit,  so  that  the  average 
secondarv  power  amounts  to  between  1  and  5  watts.  Many 
bell  transformers  on  the  market,  though  designed  for 
secondary  pressure  of  5  to  10  volts  fail  to  maintain  this 
on  load  or  even  to  yield  any  useful  pressure. 

For  this  reason  one  should  ascertain  the  secondary  power 
curve  and  the  secondary  pressure  curve  (plotted  against 
secondary  current  in  both  cases)  of  a  bell  transformer 
before  accepting  it  for  service.  The  curves  may  be  ob- 
tained using  non-inductive  secondary  load,  since  conditions 
do  not  generally  change  much  when  the  load  is  inductive. 
This  test  throw's  out  many  transformers  which  have  reason- 
ably good  light  load  characteristics,  but  which  show  serious 
voltage  drop  on  load. 

When  a  tapping  is  provided  to  give  two  secondary  vol- 
tages, the  short-circuit  current  is  generally  greater  for 
the  low^er  secondary  voltage,  since  the  current  varies  in- 
versely with  the  number  of  turns  :  it  may  happen,  how- 
ever, that  leakage  becomes  so  much  greater  when  the  whole 
secondary  winding  is  used,  as  to  compensate  for  this  ten- 
-dency  and  make  the  short  circuit  current  equal  on  both 
secondary  tappings.  It  is  desirable  that  the  maximum 
power  obtainable  from  the  secondary  should  correspond  to 
as  high  a  secondary  current  as  possible,  so  that  the 
efficiency  may  be  high  for  low  secondary  currents.  Gene- 
rally, the  maximum  efficiency  is  reached  at  lower  current 
on  the  higher  secondary  voltage  (8  or  10  v.),  than  on  the 
lower  voltage  (5  v.).  It  is  reasonable  to  require  that  the 
efficiency  of  a  bell  transformer  should  not  be  less  than 
50  per  cent,  when  the  secondary  current  is  0.2  to  0.8  amp. 
Too  sharp  or  "peaky"  a  form  of  efficiency  curve  fas 
plotted  against  secondary  current)  indicates  too  low  mag- 
netic density  in  the  iron".  The  efficiency  on  inductive  load 
is  lower  than  on  non-inductive  load,  but  its  value  on  the 
latter  is  a  good  enough  indication  of  the  merits  or  other- 
wise of  the  transformer. 

The  curves  in  Fig.  6  and  in  Figs.  7  and  8  refer  respec- 
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lively  to  ihe  bail  and  good  transformers  whose  light  load 
(cfiafactetistics  are  shown  in  Fig.  5.  The  bad  transformer 
was  supposed  to  yield  10  volts,  10  watts  on  the  secondary 
side;  but  as  shown  by  the  curve  Va  (Fig  6),  the  secondary 
voltage  falls  very  rapidly  as  the  current  increases  and 
ihe  maximum  secondary  power  is  only  4.5  watts.  Ihe 
.secondarv  voltage  and  efficiency  are  only  5.5  v.  and  41  per 
cent,  at  A  ajnp.  secondary  current ;  the  efficiency  curve  'N 
falls  rapidly,  the  primary  p'ower  P,  rises  rapidly,  and  so  does 
the  voltage  drop-Curve  E.  High  voltage  drop  is  generally 
due  to  too  smail  wire  in  the  secondary  winding,  and  this 
results  in  overheating  on  load  :  the  voltage  drop  in  the 
smallest  transformers  should  not  exceed  30  to  35  per  cent, 
at  1  amp.  secondary  current.  At  first  sight  ihe  good  load 
characteristics  in  Fig.  7  show  nothing  remarkable  except 
that  the  maximum  power  is  high  and  the  secondary  voltage 
curve  is  favourable.  The  chief  merits  of  this  transformer 
are  better  shown  bv  Fig.  8,  which  discloses  a  good  curve 
for  voltage  drop  (E)  and  an  exceptionally  good  efficiency 
curve  (X).  The  maximum  efficiency  is  rf ached  at  the  low- 
secondary  currents  with  which  the  transformer  generally 
operates  :  the  efficiency  is  over  60  per  cent,  for  all  currents 
between  0.2  and  0.8  amp.  and  is  76  per  cent,  at  0.3  amp. 
The  transformer  works  normally  on  the  rising  part-  of  the 
power  curve,  as  is  desirable.  The  satisfactory  performance 
■of  this  transformer  in  respect  of  beating  and  insulation  is 
noted  later.  ■' 

Heating  on  Load. 
The  question  of  heating  is  -worth  examining  in  some 
detail,  because  then.'  are  still  many  misconceptions  on  the 
subject.  Few  of  the  transformers  concerned  in  these  tests 
did  not  heat  unduly  in  service.  In  other  words,  all  but  a 
few  would  inevitably  become  defective  in  service.  Over- 
heating is  generally  due  to  thick  core  plates,  too  many  butt- 
joints  or  (generally)  to  the  copper  section  of  the  windings 
being  made  too  small,  with  a  view  to  reducing  first  cost — 
at  the  expense,  be  it  noted,  of  costly  repairs.  It  is  the 
worst  possible  policy  to  make  the  apparatus  cheap  and  com- 
pact at  the  cost  of  'reliability.  Almost  invariably  the  avail- 
able cooling  surface  is  dangerously  small  for  the  heat  which 
has  to  be  dissipated  during  normal  working,  and  when  a 
short  circuit  occurs  temperatures  are  reached  which  soon 
destrov  the  insulation.  The  matter  is  so  important  that 
rules  and  recommendations  have  already  been  made  by 
various  firms  and  professional  bodies.  The  V.D.E.,  for 
instance,  specifies  that  the  temperature  of  bell  transformers 
should  nor  exceed  ioo°  C.  (21 20  F.)  oh  permanent  short  cir- 
cuit. This  necessitates  very  good  air  cooling  and  cooling 
surface  of  12  to  18  sq.  cm.  (1.9  to  2.8  sq.  ins.)  per  watt, 
which  is  usually  not  available,  to  say  nothing  of  the  ob- 
struction to  cooling  offered  by  the  transformer  case.  Por- 
celain covers,  in  particular,  retain  much  heat  and  necessi- 
tate- good  air  circulation  or  a  special  design  of  transformer 
to  give  large  cooling  surface. 

Fuses  are  necessarv  in  the  primary  for  the  sake  of  general 
security,  but  these  should  not  be  biown  by  secondary  short 
circuits.  Unless  the  transformer  will  safely  withstand 
ordinary  working  overloads  and  temporary  short  circuits,  it 
is  a  danger  to  the  high  voltage  installation.  Special  resist- 
ances placed  inside  the  transformer  Case  and  intended  to 
limit  the  short  circuit  current,  reduce  the  power  of  the  ap- 
paratus and  themselves  .cause  heating. 

Although  many  transformers  show  a  temperature  rise  of 
1500  to  2000  C.'(27o°  to  3609  F.)  during  the  hour  or  few 
hours  before  they  break  down  on  short  circuit,  it  is  possible 
to  keep  within  the  ioo°  C.  limit  by  using  a  metal  coyer 
(aluminium  is  very  satisfactory)  and  making  every  provision 
possible  for  air  circulation  and  good  cooling  surface.  _  The 
good  transformer  previously  mentioned  kept  practically 
within  this  limit. 

Insulation. 

On  the  adequac\  or  otherwise  of  its  insulation  depends 
whether  a  bell  transformer  should  be  permitted  to  be  con- 
nected to  a  high  pressure  circuit.  No  special  materials  or 
methods  are  required  in  insulating  the  low  voltage  secondary 
winding  and  circuit.  The  primary  winding,  however,  must 
have  the  same  insulation  from  earth  and  from  the  secondary 


winding  as  would  be  provided  in  any  other  apparatus  for 
connection  to  the  high  voltage  Circuit.  Generally  one  finds 
that  the  insulation  of  the  primary  from  earth  is  adequate, 
but  that  the  insulation  between  primary  and  secondary  is 
defective,  reliance  being  placed  (without  justification)  upon 
the  secondary  winding  contributing  a  useful  amount  to  the 
insulation  between  the  two  windings. 

-V  bell  transformer  should  be  able  to  withstand  tor  any 
length  of  time  a  p.d.  of  1,000  volts  between  primary  and 
secondary  windings.  Sometimes  a  test  pressure  ol  3,000 
volts  or 'higher  is  specified,  but  if  the  insulation  between 
windings  wi!l  stand  up  to  i,ooo  volts,  after  it  has  been 
exposed  io  damp,  as  well  as  when  it  is  new,  that  is  quite 
sufficient.  A  hygroscopic  insulating  material  has  been 
known  to  withstand  3,000  volts  for  10  min.,  yet  fail  at  1,000 
volts  in  §  hr.  The  insulation  on  some  makes  of  transformer 
tested  broke  down  at  550  volts,  but  what  we  are  calling  the 
"  good  "  transformer  had  a  break-down  pressure  of  4,260 
volts.  The  insulation  to  earth  should  naturally  be  as  good 
as  between  windings,  but  the  latter  is  more  apt  to  be 
defective. 

As  regards  protective  devices,  ordinary  fuses  in  the 
primary  circuit  are  all  that  need  be  provided.  It  is  quite 
unnecessary  to  connect  glow  lamps  or  other  resistance  in 
the  primary  circuit.  To  do  so  simply  involves  a  large  and 
needless  waste  of  energy  and  reduces  the  output  of  the  trans- 
former, whilst  making 'its  economic  position  hopeless. 
(To  be  continued.) 


COLONIAL  TELEGRAPHS  AND  TELEPHONES^ 


By  R.  W.  Weightman,  Member. 

(Continued  from  page  352.) 
South  Africa. — In  South  Africa  the  number  of  tele- 
phones per  100  of  the  population,  not  including  natives, 
is  about  three.  The  telephone  services  throughout  the 
country  are  under  the  Government,  -with  the  exception 
of  the'Durban  Exchange,  which  is  owned  and  worked 
by  the  municipality.  Every  town  and  village  of  any 
importance  has  its  exchange,  and  a  large  trunk  system 
has  been  developed.  At  present  the  longest  connec- 
tions in  regular  use  are  about  500  miles  in  length.  A 
speech  efficiency  equal  to  30  miles  of  standard  cable  is 
aimed  at,  and  inter-communication  is  given  to  all 
stations  that  come  within  this  limit.  Loading  cotfls 
have  not  yet  been  introduced,  but  they  will  be  em- 
ployed when  the  time  arrives  to  consider  the  longer 
trunk  lines  between  the  £ape  and  Transvaal  main 
centres. 

The  Durban  Exchange  has  a  central-battery  manual 
board,  with  an  ultimate  capacity  of  7,200-.  The  distri- 
bution in  the  busy  area  is  by  dry-core  underground 
cable,  taken  direct  into  buildings  where  possible,  and 
otherwise  to  distribution  boxes  of  Western  Electric 
type  011  buildings  in  alleys,  and  on  poles.  Outlying- 
sections  of  the  town  and  the  suburbs  are  fed  by  main 
cables  subdivided  through  lead  branching  joints,  and 
distributed  in  a  similar  manner  or  by  open  wires  on 
poles,  the  trolley  wire  poles  of  the  tramway  system, 
which  also  belongs  to  the  municipality,  being  used  for 
the  purpose.  Independent  pole  lines  are  also  erected 
where  necessary.  Connection  is  given  with  other 
towns  in  Natal  and  in  the  adjacent  provinces  through 
the  Government  trunk  system. 

At  the  principal  Government  exchanges  central- 
battery  manual  boards  are  in  use,  the  largest  being  that 
at  Johannesburg,  with  an  ultimate  capacity  of  9,000 
lines.      Separate  sections  for  incoming-  junctions  and 
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trunks  are  provided.  Similar  exchanges  of  rather 
smaller  capacity  have  been  installed  at  Cape  Town  and 
Pretoria,  and  also  at  about  half-a-dozen  other  towns  on 
the  Witwatersrand.  At  nearly  all  other  towns  magneto 
boards  on  the  "ring  through  "  system  are  employed. 
In  some  cases  the  boards  are  of  the  lamp-signalling 
and  lamp-clearing  types ;  in  others  drop  shutters  are 
used,  and  again  in  other  exchanges  indicator-jack 
boards  are  in  use  with  mechanically  restoring  clearing 
drops. 

Magneto  boards  with  automatic  clearing  are  in  use 
at  certain  exchanges.  With  this  system  a  condenser 
is  placed  in  the  telephone  circuit  of  the  subscribers' 
instrument.  When  two  subscribers  are  through, 
potential  is  on  both  subscribers'  lines  through  the  super- 
visory relays.  When  the  telephones  are  hung  up  the 
loops  are  closed,  the  supervisory  relays  are  energised, 
and  the  clearing  signals  operated  This  differs  from 
the  automatic  clearing  system  of  the  Federated  Malay 
States,  in  so  far  that  in  this  case  the  short-circuiting 
of  the  loop  from  any  cause  gives  a  false  clear,  while 
in  the  other  system  a  similar  fault  would  prevent  the 
clearing  signal  being  given  at  all.  In  both  cases  it 
would  be  unlikely  that  both  sides  of  the  through  circuit 
would  be  faulty  at  the  same  time,  ad  the  operation  of 
one  relay  or  the  other  would  attract  the  attention  of  the 
operator.  The  hand  micro-telephone  is  used  through- 
out on  subscribers'  instruments^ 

Telegraph  circuits  are  superimposed  on  telephone 
wires  where  it  is  advantageous  to>  do  so,  and  phantom 
telephone  circuits  are  obtained  wherever  possible.  The 
telephone  is  much  used  for  public  telegrams  between 
outlying  stations  and  central  transmitting  offices.  In 
such  cases  the  instrument  is  usually  in  the  charge  of 
the  local  postmaster,  often  a  storekeeper.  Such 
offices  are  also  used  as  trunk-call  offices-  On  lines  of 
this  character  it  is  not  unusual  for  several  offices  to  be  in 
bridge  on  the  same  pair  of  wires,  the  calling  being  done 
by  a  code  system  of  ringing.  Magneto  telephones  are 
used,  and  silence  cabinets  of  standard  types  are  pro- 
vided. 

The  installing  of  an  experimental  automatic  exchange 
was  decided  upon  some  time  ago,  but  the  war  has  inter- 
iered  with  this  project,  as  it  has  done  with  the  telephone 
development  generally  in  the  country. 

Both  wet  and  dry  cells  are  used  on  magneto'  tele- 
phones. The  author  always  used  wet  cells  in  Natal, 
_  as  he  found  them  more  reliable  and  economical  than 
'  dry  cells.  A  dry  cell  is  no  longer  efficient  when  it 
becomes  really  dry,  and  in  a  hot,  dry  climate  the 
moisture  which  keeps  the  cell  active  is  liable  to 
evaporate  quickly  and  leave  the  cell  useless  long  before 
the  elements  are  used  up. 

The  underground  cables  and  distribution  methods 
vary  in  the  different  Provinces  in  accordance  with  the 
practice  in  vogue  prior  to  the  Union,  but  the  work  of 
co-ordinating  the  methods  to  one  standard  has  now 
made  great  headway.  In  present-day  practice  under- 
ground cables  having  10  lb.  conductors  are  in  use. 
Heavier  conductors  are  employed  where  required,  also 
composite  cables  having  large  conductors  for  long-dis- 
tance circuits.  Cast  iron  and  earthenware  conduits  are 
employed  in  the  older  construction,  while  in  the  later 
work  American  fibre  ducts  have  been  introduced'. 
Underground  armoured,  and  aerial  dry-core  cables  are 
also  much  used.  Lead  branching  joints  in  manholes 
are  in  general  use  on  underground  distribution.  The 


joints  are  made  solid  with  compound,  which  is  forced 
in  under  pressure.  Recently  the  "  Matthews  "  pot 
joint,  largely  used  in  the  United  States,  has  been 
brought  in  for  trial  on  both  underground  and  aerial 
cable  work. 

Distribution,  is  carried  out  both  by  underground  direct 
cable,  and  on  the  block  system  from  high  poles  by 
means  of  both  dry-core  cable  and  open  wires.  In  both 
cases  the  internal  distribution  is  through  lead-covered 
cables  to  distribution  frames  or  cases,  and  thence  to 
the  subscribers'  sets.  Cables  are  also  led  to  open  wires 
through  pole  distribution  and  protector  boxes.  Both 
cast-iron  double  compartment  boxes  and  wood  boxes 
are  used,  fitted  with  ordinary  carbon  dischargers  and 
fuses.  With  the  former  the  cable  is  wiped  on  to  the 
union  sleeve  of  the  box  and1  the  wires  terminated  in  the 
air-tight  side  of  the  box.  Where  wood  boxes  are  used 
the  dry-core  cable  is  usually  pot-headed,  with  rubber 
wires  which  connect  with  the  protector  box.  Open 
wire  distribution  is  on  somewhat  similar  lines  to  those 
already  described  as  in  use  in  the  Crown  Colonies,  but 
the  American  method  of  leading  in  to  a  subscriber's 
station  by  means  of  rubber-covered  drop  or  bridle  wires 
secured  to  a  porcelain  knob  at  the  point  where  the 
wires  enter  the  building  is  being  introduced. 

The  main  frames  at  the  telephone  exchanges  are 
generally  fitted  with  ordinary  carbons,  fuses,  and  heat 
coils,  and  subscribers'  instruments  connected  with  open 
wires  are  similarly  protected. 

The  local  telephone  devefiopment  in  some  parts  of 
South  Africa  has  been  quite  phenomenal,  especially  in 
the  mining  district  of  the  Rand.  In  older  and  more 
settled  localities  the  development  studies  are  based  on 
a  fifteen  years'  estimate  for  ducts,  and  ultimate  capa- 
cities of  switchboards,  and'"  a  five  years'  estimate  for 
underground  cables,  local  distribution,  -  and  exchange 
equipment. 

The  practice  of  drying  out  paper  cables  by  means  of 
dry-air  pumps  fitted  with  desiccators  is  followed  in  some 
of  the  Crown  Colonies,  but  the  tendency  now  is  to 
adopt  the  method  of  jointing  described  later  under 
Canadian  practice.  In  South  Africa  portable  dry-air 
pumps  are  provided  for  use  only  when  a  definite  fault 
appears. 

Canada. — The  Bell  Company  have  central-battery 
manual  systems  on  their  larger  exchanges,  and  in  ex- 
changes below  500  or  600  lines  they  use  magneto 
beards.    They  have  no.  automatic  exchanges. 

The  practice  of  the  Manitoba  Government  Depart- 
ment is  on  similar  lines.  Their  magneto  boards  are 
fitted  with  plug-restoring  line  signals  of  the  eyeball 
type. 

In  Alberta  and  Saskatchewan  the  Government  ex- 
change at  Calgary,  Medicine  Hat,  Lethbridge,  Regina, 
and  Saskatoon  are  equipped  with  the  Strowger  utomatic 
system  as  is  also  the  municipal  exchange  at  Edmonton. 
This  latter  exchange  was  started  in  1907 -with  a  500- 
line  installation,  but  is  now  for  10,800  lines,  of  which 
9,300  are  connected.  It  is  spread  over  four  exchanges 
and  an  area  of  roughly  twenty  square  miles.  All  other 
exchanges  in  these  two  provinces  are  magneto,  excepr 
two  central-battery  manual  exchanges  at  Saskatchewan. 
(To  be  continued.) 
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THE  MECHANICAL  ENGINEER  IN  THE  ELECTRO- 
PLATING INDUSTRY. 


We  have  often  urged  the  value  of  mechanical  engineer- 
ing knowledge  to  electrical,  in  common  with  otnc. 
engineers,  for  the  field  of  the  mechanical  engineer  ik 
unhersal.  In  a  recent  issue  of  the  Brass  World  there  is  a 
powerful  plea  by  J.  W-  Wunsh  for  greater  co-operation 
between  mechanical  engineer  and  electro-plater  in  the  eve,  u- 
tion  of  automatic  or  semi-automatic  plating  apparatus  suit- 
abl  for  dealing  with  repetition  work  »  bulk.  there  are 
grea  numbers  of  still-solution  vats  in  use  at, the  present 
dav  work  being  simply  suspended  by  rack  or  wires  or  in 
£i,e  s,  from  the  cathode  rod,  but  in  order  to  cope  with 
the  ever-increasing  demand  for  electroplating  from  all 
mechanic    arts   it*  is   essential    to   use   plating  machines 

barrel  and  has  radial  pins  making  contact  With  the  pieces 
^  be  plated.    The  barrel  may  be  either  totally  or  parUa  > 

fn  an  clsf  carried  by'  bearings  and  driven  by  mechanism 
ouS  the  solution;  it  need  not  be  raised  for  emptying  o 
£  but  as  it  can  onlv  be  revolved  at  about  1  rev.  pei 
St  Sing  emptying  <to  empty  completely  and  to -void 
Throwing  solution  out  of  the  vat),  it  takes  from  3  to  5 
m «nute<3  to  remove  all  the  work.  .  . 

ThT  deal'material  for  the  construction^  plating  barrel, 
has  vet  to  be  discovered.  It  should  be  insulating,  tough, 
S  Quite  unaffected  bv  pickling  and  plating  solutions.  Also 
fiSl  be  easy  to  work,  and  at  least  equal  to  wood  vn 
nsrlnd'compVessive  strength,  No  known ,  matena  com- 
pletely satisfies  all  these  conditions  for  a 
mucH  less  for  all  the  solutions  in  which  plating  barrels  are 
3  At  present  there  is  nothing  for  it  but  to  adapt  the 
barrel  material  as  well  as  possible  to  the  work  in  hand. 
H'ird  wood  is  stfll  the  best  material  available  for  use  m 
"me  soCions,  but  in  other  cases  celluloid  compositions, 
bakeiite,  and  hard  rubber  are  preferred. 

pice    which  are  too  large  or  heavy  to  be  plated  m  | 
barrel  may  be  hung  on  racks  attached  to  a  conveyer  which 
is  kept  in  motion  over  the  vat.     If  the  work  consists  of 
pipe  ^  bars,  or  similar  pieces  it  should  be  kept  rotating  as  1 
Es  through  the  vat  ;  this  ensures  an  even 
keeps  the  solution  well  mixed  so  that  more  rapid  plating 
fsTss ble.    Machinery  has  also  been  devised  for  galvams- 
ngF wire  cloth,  wire,  and  Sable,  etc.,  in  continuous  lengths. 
Generally  a  long  tank  and  a  slow  rate  of  travel  is  em- 
ployed  but  Aeauthor   has  .  recently  devised  an  arrang,- 
Lr'nt  wherebv  small-gauge  wires  may  be  run  to  and  fro  in 
a  snorT?  nL  at'  high  speed-    Plant  for  continuous  plating  on 
lengths  of  materu^l    should    comprise    vats  for  cleaning 
Sng    and  drying  the  work,  as  well  as  mechanism  for 
SraSng  S  throughthe  vats  and  coiling  it  up  .automatically 
In  electro-plating,  as  in  so  many  ether  .ndustr.es  the 
apparatus  first  used  was  very  primitive.   This  was  gradua  K 
improved  and  brought  more  or  less  to  the  status  of  auto- 
matic machinery  by  the  applied  observation  and  mg*enm  > 
of  men  who  were  primarily  electro-platers.    The  time  ha 
come  when  machinery  for  electro-plating  on  an  industrial 
scale  should  be  designed  by  mechanical  engineers  who  have 
m ade  themselves  familiar  With  the  fundamental  requirements 
of  electro-plating,  and  who.  are  beared  to  discuss  with 
practical  platers  the  feasibility    of    means    and  me  ho.  s 
which  they  consider  desirable  from  the  mechanical  stand- 
point    Further  progress  in  the  way  of  economic  production 


and  efficient  operation  now  depends  quite  as  much  on  the 
machine  as  on  the  electro-chemical  details  and  the  skilled 
mechanical  engineer  is  alone  capable  of  designing  the  best 
ill    h  1  n  c 

Finally  there  is  a  great  deal   to  be  done  in  the  way 
of  co-operation  between  platers  with  a  view  to  eliminating 
the  rule  of  thumb  and  cookery  book  atmosphere  which  still 
envelops  the  majority  of  electro-plating  formula?.  Meat 
random  any  treatise  on  electro-plating  and  you  will  find 
several  or  many  formulas  given  for  plating  any  particular 
metal     The  formula;  differ  widely  in  their  main  mgredien  ts 
and  in  the  small  quantities  of  miscellaneous  re-agents  which 
are  added  for  one  reason  or  another;  but  where  wd  you 
find  a  clear  explanation  of  the  action  of  these  re-agent^ 
which  is  the  first  step  towards  deciding  whether  they  are 
necessary'    Systematic. research  and  standardisation  based 
thereon'would  give  to  electro-plating  a   position    as  an, 
accurate  art,  which  it  does  not  at  present  possess.- Also  the 
mechanical  engineer  would  be  able  to  base  upon  the  data 
S  Sable  letter  machinery  than  he  can  devise  at pre- 
sent.     Electro-platers    deserve  "every   credit  for  the  work 
which  they  have  done  as  pioheers  but 
come  to  pass  from  the  pioneering  stage  to  that  of  practice 
comparable  with  the  practice  of  mechamal  arts. 


Answers  to  Correspondents. 

0  -The  positive  pole  of  a  60-volt  generator  is  earthed 
not  the  negative  pole,  as  is  the  usual  practice     Is  the 
negative  pole  below  earth  potential,  and  if  so,  how  can 

^  ^^l^negative  pole  above  earth  is 
60  volts,  and  the  potential  between  the  positive  pole  and 
earth  is  zero.  This  will  be  so  the  whole  of  the  time  the 
Positive  sMe  is  earthed.  This  may  be  determined  by 
meanTof  a  voltmeter,  as  follows:- Hold  one  voltmeter 
W  on  the  negative  terminal  and  place  the  other  lead 
to  earth  The  voltmeter  will  indicate  the  potential 
between  the  negative  terminal  and  earth,  vu..  60  volt, 
n  the  voltmeter  is  placed  between  the  positive  terminal 
and  earth,  the  reading  will  be  ml. 


Trade  Notes. 


of  the  depot  to  maKe  tneni  kj^  oreanisation  exists  m 

Westminster ,S.\V.,  which  issues  a  mo  y  1anuarv  issue  contains 
riant  and  sundries  offered  for  sale.  T  he  J  anna  ryis su 
Particulars  of  a  very  complete  * f^ZotLc^i, tii 
Motors.  Dynamos,  EW^f^J,  S  .  careful  study 
Engines,  Oil  ff^J^AS^tSS  plant.  Among 
by  all  •!^afl»»^4SMa™te^  second-hand 
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JOHN  OAKEY  &  SONS.  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK      LEAD,     PUMICE,     CROCUS,  TRIPOLI 
ROUGE,  &c 

Oakey's  "Flexible  Twilled"  Emery  Cloth. 

For  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  where 
great  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

jo  yards  long  by  18  in.,  20  in.,  24  in.,  30  in..  36  in.,  40  in.,  42  in.,  &  43  in.  wide. 

"WELLINGTON"   EMERY  WHEELS. 

WELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,   LONDON,  S  E. 
ALL    BRITISH  MADE. 


t  d  STANLEY  m  k 


The    largest    manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in  the  world. 


Barnard's  Co-ordinate  Spiral  Slide  Rule. 


Drawing  Instruments,  Scales,  Set  Squares,  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.     All  of  the  highest  quality. 

Please   send    for  our    "  K.  7."  Catalogue. 

W.  F.  STANLEY  &  CO.,  LTD., 

286,  HIGH  HOLBORN,   LONDON,  W.C. 


1  BASTI  AN  METERS 

For  Direct  Current  only. 

MADE   IN  ENGLAND, 

WITH    BRITISH   CAPITAL  AND 

|i 

BRITISH  LABOUR. 

ASK  FOR  PRICES  &  PARTICULARS 

FROM— 

BISTI1N  METER  Go..  Ltd.,  Kentish  Town,  LONDON.  N.W. 

ASSURANCE  COMPANY,  LIMITED, 

ESTABLISHED  1782. 
Head  Office:   Phoenix  House.  King  William  Street,  London,  E  C 
Total  Funds  Exceed  £1  7,000.000.      Claims  Paid  Exceed  £98.000.000 

Chairman:  Rt.  Hon.  LORD  GEORGE  HAMILTON,  P.C.,  G.C.S.I. 

FIRE,  LIFE,  ACCIDENT,  MARINE, 

Loss  of  Profits  following  Fire,  Workmen's  Compensation,  Fidelity  Guarantee, 
Burglary,  Trustee  and  Executor,  &c. 

ELECTRIC  LIGHTING. 

The  Company  has  always  encouraged  the  development  of  Electricity  and  the 
well-known  "  Phoenix  Fire  Office"  Rules  for  Electrical  Installations  are  in  use 
throughout  the  world.    Copiea  will  be  supplied  free  on  application  to  Head  Offices. 
General  Manager,  SIR  GERALD  H.  RYAN. 


LIBERTY  AND  FREEDOM. 

It  has  been  well  said  that  the  price 
of  Liberty  is  eternal  vigilance. 

The  price  of  Freedom  from 
troubles  in  the  erection  and  use  of 
Electrical  Conductors  is  the 
current  price  of  Simplex  Conduits 
Fittings  and  Accessories. 

That  Freedom  also  is  purchased 
by  the  same  eternal  vigilance  in 
all  the  processes  of  ^manufacture. 

The  price  includes  not  only  value 
in  material  things,  but  the  added 
value  that  is  contained  in  20  years 
of  experience  in  the  selection  of 
the  fittest  and  the  elimination  of 
the  "  good  enough." 

SIMPLEX  CONDUITS  LIMITED 

GARRISON  LANE,  BIRMINGHAM. 

113-117,  Charing  Cross  Road,  6,  White  Horse  Street, 

London,  W.C'  Boar  Lane,  Leeds, 

16, Corporation  Street, Manohester.  14,  Heathfield  Street,  Swansea. 

72a,  Waterloo  Street,  Glasgow.  4.  Westgate  Street,  Cardiff . 

61,  High  Bridge,  Newcastle-  I.Crimon  Place,  Aberdeen. 

10  &  11,  Denmark  Street,  Bristol.  281-3,  Attercliffe  Common. 

96,  Whitechapel,  Liverpool.  Sheffield. 
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is"  also  available  for  inspection  by  interested  clients.  The 
mechanical  and  electrical  specifications  of  the  various  Fan 
listed  are  alike  excellent  in  every  detail,  and  readers  requiring 
Exhaust  Fans  cannot  do  better  that  carefully  study  this  new 
publication  before  placing  their  orders. 


Various  Items. 


Tenders  Accepted. — The  General  Electric  Co.,  Ltd.,  have 
again  secured  the  General  Post  Office  contract  for  Osram 
Lamps  until  March,  191 8. 

Electric  Crane  Driver  Honoured. — Pvte.  E.  Andrews, 
K.S.L.I.,  who  previous  to  the  war  was  an  electric  crane 
driver  on  the  naval  base  at  Rosyth,  and  who  has  been 
twice  wounded,  has  won  the  military  medal.  He  is  a 
native  of  Rhayader. 

Newport  and  its  Electricity  Charges. — In  our  last  issue 
it  was  mentioned  that  the  Electricity  Committee  recom- 
mended 10  per  cent,  increase  in  their  charges.  The  report 
came  before  the  Council  on  Tuesday  evening  and  was 
confirmed,  thus  making  a  30  per  cent,  advance  since  the 
war  broke  out. 

Cardiff  Corporation  and  Its  Electrical  Engineer. — On 
Tuesday,  the  Cardiff  City  Electrical  Engineer  (Mr.  Arthur 
Ellis)  received  an  expression  of  sympathy  from  the  Cor- 
poration moved  by  Sir  John  Courtis.  Mr.  Ellis  had  re- 
ceived information  that  his  son,  who  was  at  the  front,  had 
been  severely  wounded  by  gas  shell.  The  wounded  officer, 
Lieutenant  Ellis,  was  attached  to  the  Welsh  Regiment. 

Belfast. — The  arbitrator,  Mr.  Forbes  Lankester,  has  just 
made  his  award  in  connection  with  the  recent  demand  by 
the  Corporation  motor  Hrivers,  conductors,  and  other 
sections  of  depot  workers  of  the  tramway  system,  for 
higher  wages.  In  effect,  they  get  a  war  bonus  of  7s.  6d. 
per  week,  such  bonus  to  reckon  as  War  wages  and  in  lieu 
"  of  other  previous  rises  of  pay,  and  to  be  taken  as  due  and 
dependent  On  war  conditions.  The  strikers  at  the  electrical 
station  have  returned  to  work  pending  arbitration  on 
their  demand  for  higher  pay. 


Bradford. — Private   W.    Naylor,    who   was  previously 

employed  in  the  Corporation  Electricity  Department, 
is  reported  missing. 

Halifax. —  Private  Arthur  Crossley,  who  before  joinnig 
the  Forces  was  a  driver  on  the  trams,  has  been  killed  in 
action.    He  was  32  years  of  age. 

Leeds. — Sergeant  George  William  Hayton,  who  was 
formerly  an  employee  of  the  City  Tramways  Department, 
was  killed  in  action  on  May  31.  He  was  33  years  of  age, 
and  had  been  a  member  of  the  Australian  contingent. 

Electric  Stabiliser  for  Aeroplanes—  Orville  Wright  has 
invented  an  automatic  electric  stabiliser  for  aeroplanes, 
consisting  of  a  pendulum  swinging  in  a  liquid  bath  (for 
"  damping  ")  and  controlling  the  current  supply  to  an 
electrically-driven  auxiliary  propeller  mounted  over  the 
pilot's  head. 

Grimsby.— Major  A.  W.  Vignoles,  the  Borough  electric 
engineer,  who  is  on  active  service,  has  been  decorated 
with  the  Distinguished  Service  Order.  He  is  at  present 
acting-lieutenant-colonel  in  command  of  a  battalion. 
Thirty-seven  employees  of '  the  Electricity  Department 
are  with  the  Colours,  and  one  of  them,  Mr.  E.  W.  Parker, 
has  been  awarded  the  Military  Medal  and  bar. 

Bolton.— Corpl.  Wm.  Bates.,  of  the  R.F.A.  who,  prior 
to  hostilities  was  employed  on  the  Corporation  Tramways, 

is  reported  killed  in  action  at  the  age  of  28.  Official 

intimation  has  been  received  of  the  death  in  action  of 
Captain  Herbert  Kember,  of  the  South  Lancashire  Regi- 
ment, and  of  "  West  Leigh,"  Ivy  Road,  Smithills.  Deceased 
officer  was  32  years  of  age,  and  prior  to  the  war  was  em- 
ployed at  the  Westinghouse  Works,  Manchester. 

Darwen.— Pvte.  Seth  Bennett,  of  Preston  Street,  formerly 
employed  as  a  driver  on  the  Corporation  cars,  is  reported 

wounded  in  action.  Mr.  F.  Hosken,  tramways  manager, 

has  been  offered  an  Admiralty  position  as  a  Technical 
Officer.  The  appointment  will  not  preclude  him  from 
supervising  the  working  of  the  local  tramways  by  periodical 
visits.  The  post  will  take  him  into  the  Midlands,  and 
the  work  involved  is  of  a  highly  technical  character. 


PATENTS. 


ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
Agency.  Ltd.,  165,  Queen  Victoria  Street,  London. 
10  rears'  references. 


EDUCATIONAL. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Coupes  forA.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


OLD  ELECTRIC  LAMP  TOPS  wanted, 
in  large  or  small  quantities ;  metal  filament 
tops/ 35s.  per  1,000;  carbon  tops,  15s.  per  1,000  or 
70s  per  cwt.  for  mixed  tops ;  scrap  platinum,  240s. 
ner'oz  •  mercurv,  3s.  6d.  per  lb.  ;  old  cable,  40s.  per 
cwt  •  scrap  copper,  90s.  per  cwt.  ;  and  brass,  65s.  per 
cwt'  'carriage  paid.  Cash  by  return  for  goods  received. 
— Lee    56    Green  Street,  Bethnal  Green,  London. 


ACCUMULATORS,  Seoond-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide.  Old  Copper  Cable,  Sorap  Metals,  and  every 
description  of  Metallic  Dross  purchased  for  cash,  Town 
or  Country.— Write.  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.E.   Telephone  No.  Dalaton  565. 


REWARD  of  £1  offered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  A  Co.,  Ltd.. 
939,  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  Illustrations,  and  general  Information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  6d.  (export  8d.  extra, 
to  Include  a  four-fold,  brass-Jointed  advertisement  rule 
(boxwood).  


BOOKS,  ETC. 


THE  MUNITION  WORKERS'  HAND- 
BOOK.— A  guide  for  persons  taking  up  munition 
work.  Contains  information  on  workshop  arithmetic, 
tools,  lathe  work,  screw  cutting,  rules,  tables,  and  a 
special  chapter  on  shell  turning.  By  Ernest  Pull, 
I.M.I.M.E.  Convenient  pocket  size,  cloth,  136  pp., 
profusely  Illustrated.  2s.  8d.  net  post  free  from 
Electricity  Office. 


WORKING  OF  STEAM  BOILERS, 
by  E.  J.  Hiller,  M.Inst.C.E.,  chief  engineer  to  the 
National  Boiler  and  General  Insurance  Co.  A  book 
of  direct  value  to  every  man  in  charge  of  steam  plant. 
Fifth  edition,  147  pp.,  85  illus.,  Is.  lOd.  net  post  free 
from  Electricity  Office. 


THE  ENGINEERS'  YEAR  BOOK  for 
1917,  is  now  ready  and  may  be  obtained  from 
Electricity  Office.  Price  20s.  7d.  post  free.  2,000 
pages  and  1,700  illustrations  of  Formulae,  Rules,  Tables, 
Data  and  Memoranda.  The  most  reliable  and  com- 
prehensive book  of  its  class  ever  published.  Order 
early  because  it  always  sells  out  rapidly.  

QUESTIONS  AND  SOLUTIONS  LN  MAG- 
NETISM AND  ELECTRICITY.  By  W.  J. 
White,  M.I.E.E.  Containing  solutions  to  all  the 
questions  in  magnetism  and  electricity  set  by  the  Board 
of  Education  and  the  0.  and  G.  Inst,  for  the  years  1907- 
1913.  Crown  8vo,  fully  illustrated.  Price  1*.  8d.  new 
post  free  from  Electricity  Office.   

A FIRST  BOOK  of  ELECTRICITY  and 
MAGNETISM.  By  W.  Perren  Maycock,  M.I.E.K. 
Deals  with  just  those  fundamental  principles  which 
underlie  all  practical  applications,  and  which  every 
practical  man  should  be  conversant  with.  Fourth  ana 
Enlarged  Edition.  Crown  8vo. ,  851  pages  and  1«2  Ulus- 
trations.  Price  2s.  10d..  post  free,  from  Electricitt 
Office.  . 

PI  A  TIN  IT  If  UTENSILS.  SCRAP 
LAilNUIH    LAMP  TOPS.  Ac. 

Purchased  at  Highest  Prices  by 

DERBY  &  00.,  Ltd.,  44,  Clerkenwell  Bd.,  London,  E.0. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Bitet 


Tremblers. 


will  stop  sparking,  burning  of  the  brushes,  flashing  and  cutting  of  the 
commutator,  grinding  away  of  the  brushes,  squeaking  and  chattering; 
itwil  build  up  the  burnt  faces  of  the  brushes  :  it  will  lubricate  the 
brushes,  polish  the  commutator;  it  will  keep  the  mica  level  with  the 
commutator  segments ;  it  will  double  the  life  of  the  brushes,  and 
give  perfect  commutation  •  when  used  regularly.  List  and  Trade 
Sample  from  S.  W.  MARTYN  &  CO..  LTD..  Patentees  and 
Manufacturers,  11,  Pratt  Street,  London,  N.W.  1. 


Kindly  Mention  "Electricity"  when  corresponding  with  Advertisers. 
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can  achieve  everything 
in  Lighting. 


and  what  is  more — you 
can,  between  you,  guar- 
antee the  very  best 
lighting  results  from 
every  wiring  job  you 
undertake. 


It  pays  to  add  the 
wonderful  Lighting 
Service  of  Mazda 
Lamps  to  your 
own. 

The  consumer 
judges  your  work 
by  lighting  results. 

Mazda  drawn-wire  Lamps  ensure 
best  lighting  resulte  always. 

Lighting  Advice  and  Plans  Free. 

We  invite  you  to  communicate  with  us  on  any  question 
concerning  efficient  lighting.    We  will  gladly  co-operate  with 
you  to  ensure  that  any  work  you  may  have  in  hand  is  carried  out  in 
a  manner  that  tvill  give  infinite  satisfaction  to  your  client. 


The  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House,  77,  Upper  Thames  St.,  London,  EC  4. 

Branches  :— Manchester,  Birmingham,  Leeds,  Sheffield,  Newcastle,  Middlesbrough, 
Glasgow,  Swansea,  Cardiff  and  Dublin. 
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Huddersfield. — Corporal  J.  H.  Noble,  formerly  an 
employee  of  Messrs.  J.  H.  Taylor  and  Co.,  electrical  j,en- 
gineers,  Huddersfield,  is  reported  missing.  Sergeant.  E. 
KettleweUV  who  was  previously  a  driver  on  the  Corporation 
tramways,  has  been  wounded. 

Blackpool. — Pvte.  Charles  Jones  who,  before  the  war 
\vas  employed  as  a  conductor  on  the  Corporation  trams, 
has  been  wounded  in  the  recent  heavy  fighting  on  the 
Western  front.  His  brother,  Frank,  an  electrician,  is 
serving  in  the  motor  transport  department. 

Electrician's  Injuries  Prove  Fatal. — On  Saturday  Mr. 
Benjamin  Morgan,  Graig-y-Tale  Skewen,  was  informed 
that  his  son  Thomas,  who  was  engaged  on  a  torpedoed 
transport,  and  whose  left  leg  was  amputated  as  a  result 
of  the  injuries  received,  the  right  foot  also  being  badly 
crushed,  has  died  in  hospital  at  Malta.  The  deceased, 
who  was  22  years  of  age,  was  previously  employed  as  an 
electrician  at  the  Cape  Copper  Works  Power  Station, 
Briton  Ferry. 

Belfast. — Second  Lieut.  George  A.  M.  Leathern,  Royal 
Irish  Rifles,  wounded  in  action  on  the  7th  inst.,  Was  on 
the  staff  of  the  Corporation  Electric  Station  before  he 
joined  the  Army.  He  joined  a  cadet  battalion  in  1915, 
and  was  commissioned  in  the  Ulster  Division — that  famoms 
division  which  went  further  than  any  other  division  on 
the  1st  July,  191 6,  and  earned  new  laurels  in  the  present 
offensive — last  August  and  went  overseas  last  September. 
His  injuries  embrace  a  rifle  bullet  through  his  arm. 

Sheffield. — A  week's  salary  is  to  be  paid  to  employees 
of  the  Corporation  Electricity  Department  who,  for  the 
convenience  of  the  department,  are  unable  to  take  a  summer 

holiday.  Owing  to  a  recent  breakdown  in  the  electrical 

equipment  at  the  Lumley  Street  Destructor,  the  Health 
Committee  have  decided  to  provide  a  reserve  supply  of 
electricity  at  a  cost  of  ^830.  The  Electric  Supply  Depart- 
ment will  carry  out  the  order.  The  Electric  Supply 

Committee  have  increased  the  salary  of  Mr.  S.  E.  Fedden, 
the  general  manager  and  engineer,  from  ^900  to  ^1,000 
per  annum,  with  two  further  annual  increases  of  £100 
each  ;  and  have  raised  the  salary  of  Mr.  H-  E.  Yerburg, 
the  deputy  general  manager  and  engineer,  from  £600  to 
£joo. 

Blackburn. — The  Committee  on  Production  have  decided 
in  connection  with  the  application  for  a  war  bonus  of 
10s.  a  week  made  by  the  Amalgamated  Association  of 
Tramway  Workers  on  behalf  of  employees  in  various 
towns  in  Lancashire  and  Cheshire,  to  grant  an  in- 
crease of  2s.  6d.  a  week  on  the  war  wage  advance 
now  being  paid  to  workers  (male  and  female)  18  years 
of  age  and  over  and  is.  3d.  a  week  to  those  under  18. 
The  amounts  are  to  be  regarded  as  war  wages,  dependent 
upon  the  abnormal  conditions  now  prevailing.  The  Tram- 
way authorities  affected  by  the  award  include  the  Cor- 
porations of  Accrington,  Ashton,  Bolton,  Bury,  Birkenhead, 
Blackburn,  Burnley,  Manchester,  Colne,  Darwen,  Oldham, 
Preston,  Rochdale,  Salford,  Stockport,  Wigan,  Wallasey 
and  Warrington. 

Coal  for  Steam  Boiler  Purposes. — The  Controller  of  Coal 
Mines  recently  circulated  a  large  number  of  forms  asking 
for  information  regarding  coal  used  by  steam  boiler  owners 
throughout  the  country.  Many  of  these  have  not  yet 
been  returned,  and  firms  who  have  received  such  forms 
are  therefore  requested  to  forward  the  particulars  asked 
for  to  the  Controller  at  once.  Otherwise  it  may  not  be 
possible  for  their  requirements  to  receive  consideration 
in  connection  with  a  scheme  which  is  being  prepared 
to  enable  a  suitable  supply  to  be  maintained  for  all  con- 
cerned. Any  firms  or  persons  using  coal  for  land  boilers 
who  have  not  received  a  copy  of  the  form  should  apply 
to  the  Controller  of  Coal  Mines,  Box  D.S.R.,  8,  Richmond 
Terrace,  Whitehall,  S.W.i. 


Lecture. — Next  Tuesday,  June  26,  there  will  be  a  lecture 

on  "  The  Magnetic  and  Electrostatic  Separation  of  Mate- 
terials,"  at  the  Municipal  Technical  Institute,  Romford 
Road,  West  Ham.  It  will  be  accompanied  by  practical 
demonstration  work,  and  every  reader  who  wants  to  go 
should  make  a  point  of  writing  at  once  to  the  Town  Clerk 
of  West  Ham,  and  ask  for  Circular  E.,  which  gives  full 
particulars. 

Compound- wound  C.C.  Moters. — The  usual  arrangement 
is  for  the  series  field  windings  on  these  machines  to  aid 
the  shunt  coils.  The  effect  is  to  combine  the  high  starting 
torque  of  the  series  motor  with  the  freedom  from  Tacing 
of  the  shunt-wound  motor.  If  the  series  and  shunt  windings 
be  opposed  {i.e.,  the  machine  be  differentially  compounded), 
the  speed  may  remain  absolutely  constant  or  even  increase 
as  the  load  increases.  These  characteristics  are  seldom 
required,  and  the  differentially  compounded  motor  is 
rarely  employed.  It  is  distinctly  dangerous  in  two  re- 
spects :  (1)  On  starting,  the  series  field  may  build  up 
more  rapidly  than  the  shunt  field  (the  shunt  winding 
being  highly  inductive)  with  the  result  that  the  motor 
starts  in  the  wrong  direction  and  is  then  stopped  violently 
and  reversed,  providing  that  the  fuses  are  not  blown 
and  no  mechanical  injury  is  inflicted  ;  (2)  if  provision 
be  made  for  speed  control  by  varying  the  shunt  field, 
the  latter  may  be  so  weak  at  high  speeds  that  the  series 
field  predominates.  The  motor  then  stops  and  reverses 
its  rotation.  If  the  series  turns  are  connected  the  wrong 
way  round  in  a  motor  which  is  intended  to  be  a  cumula- 
tively compounded  machine  the  latter  becomes  a  differen- 
tially compounded  machine  and  its  behaviour  may  cause 
much  mystification  and  anxiety. 

County  of  London  Engineer  Volunteers  (Field  Com- 
panies).— Officer  for  the  Week :  Platoon  Commander  W.  J.  A. 
Watkins.  Resignation :  Platoon-Commander  Irwin  Moore, 
Medical  Officer,  resigns  his  appointment.  Monday,  June  25 — 
Technical  Instruction  for  No.  3  Company,  Right  Half  Company 
at  Regency  Street  ;  Drill,  No.  3  Company,  Left  Half  Company  ; 
Signalling  Class,  Recruits'  Drill,  6.30.  Tuesday— Lecture, 
6.30  ;  Company  Commander  Castell ;  Physical  Drill  and  Bayonet 
Fighting,  7.30.  Wednesday— Drill,  No.  1  Company,  Right 
Half  Company.  Thursday— Drill,  No.  2  Company,  Right 
Half  Company.  Ambulance  Class,  6.30 ;  Signalling  Class. 
Friday — Technical  Instruction  for  No.  3  Company,  Left  Half 
Company,  at  Regency  Street ;  Drill,  No.  3  Company,  Right 
Half  Company  ;  Recruits'  Drill,  6.30.  Saturday— Command- 
ant's Parade,  2.45  ;  Uniform  for  Drill  in  Hyde  Park  ;  Re- 
cruits' Drill,  2.30.  Sunday,  July  1— Parade,  Clapham  Common 
(Tuhe  Railway),  9.45  a.m.,  for  work  at  Bombing  School; 
uniform  ;  rations  to  be  carried.    Other  orders  as  usual.  
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WIRING  RULES  OF  THE 
INSTITUTE  OF  ELECTRICAL  ENGINEERS.* 


The  condition  of  the  wiring  industry,  which  was  chaotic 
t>efore  the  advent  of  the  I.E.E.  Wiring  Rules  in  1882,  re- 
mained so  until  about  ten  years  ago,  since  which  date  the 
l.E.E.  Rules  have  gradually  attained  to  their  present  excel- 
lence and  influence.  Even  so  recently  as  1907  there  were  37 
insurance  companies  and  34  of  the  principal  supply  authorities 
enforcing,  as  far  as  possible,  rules  drawn  up  by  their  chief 
inspectors  or  engineers  from  their  own  particular  points 
of  view.  There  was  no  uniformity  of  requirements — indeed, 
there  were  contradictions  which  were  as  irritating  as  they 
were  ludicrous.  In  many  cases  work  complying  .with  the 
central  station  rules  would  not  be  passed  by  the  insurance 
company,  and  vice  versa!  Until  the  5th  edition  of  the  I.E.E. 
Rules  appeared  (in  1907)  it  was  not  uncommon  to  find  one 
rule  prohibiting  steel  conduit,  whilst  another  objected  to 
casing  unless  covered  with  sheet  lead  where  laid  under  floor- 
ing or  in  roofs.  One  company  would  refuse  connection  if 
there  were  a  double  pole  fuse  in  the  main  circuit,  and  a 
neighbouring  company  would  insist  upon  such  a  fuse  being 
provided.  In  some  towns  the  meter  had  to  be  fixed  in  front 
of  the  main  switch,  in  other  towns  it  had  to  be  placed  beyond 
it,  and  so  on  ad  infinitum — hopeless  confusion  and  diametrical 
contradictions  on  all  sides. 

Now,  however,  we  have  the  7th  edition  of  the  I.E.E. 
rules  (issued  in  1916)  adopted  by  no  less  than  51  fire  offices, 
by  14  London  supply  companies,  and  25  municipal  under- 
takings, and  by  practically  every  provincial  supply  authority 
of  any  importance.  The  uniformity  of  requirements  and 
practice  thus  secured  is  of  obvious  value  to  the  whole  of  the. 
electrical  industry  (besides  being  of  great  public  benefit),  and 
that  it  has  been  secured  has  been  due  to  the  labours  of  a 
committee  composed  of  representatives  from  every  branch 
of  the  electrical  industry  and  from  the  fire  insurance  offices. t 

*Abstract  of  paper  read  by  W.  R.  Rawlings  before  the 
Association  of  Supervising  Electricians.  [Mr.  Rawlings  is  now 
C.  and  G.  Examiner  in  Electrical  Installation  Work — i.e., 
Wiring. — Ed.] 

tit  is  worth  while  to  stu3y  the  composition  of  the  committee 
in  order  to  appreciate  its  representative  character  and  to  realise 
the  reason  for  the  weight  attached  to  its  findings.  The  members 
are  Dr.  'R.  T.  Glazebrook  and  Messrs.  T.  O.  Callendar,  G.  H. 
Nisbett,  B.  M.  Drake,  S.  G.  C  Russell,  H.  T.  Smith,  J.  F.  W 
Hooper,  A.  L.  Taylor,  H.  A.  Nevill,  C.  H.  Wordingham  ;  also 
the  following  gentlemen,  nominated  by  the  bodies  stated  :— 
H  H  Berry  and  J.  R.  Dick  (Beama)  :  T-  Christie  and  J.  E 
Edgcombe  (I.M.E.A.)  ;  W.  E.  Gray  (CM. A.)  ;  E.  J.  B.  I.owdon 
(E.C.A.  of  Scotland)  ;  E.  T.  Rufhven  Murray  (Incorporated 
Association  of  Electrical  Power  Companies)  ;  W.  R.  Rawlings 
(E.C.A.)  ;  C.  P.  Sparks  (Chief  Officials  of  Loridon  electric 
supply  companies). 


"  There  are  still  a  few  faddists,"  says  Mr.  Rawlings, 
"  who  issue  their  own  regulations  and  do  their  best  to 
enforce  them  by  trying  to  belittle  the  contractor  in  the  eyes 
of  the  consumer."  Fortunately,  however,  the  I.E.E.  rules 
for  wiring  and  fittings  are  now  practically  standard  rules  for 
the  whole  country.  Supply  engineers  would  certainly  do'  best 
to  leave  wiring  rules  alone  and  devote  themselves  to  cheapen- 
ing electricity  and  to  selling  it  so  that  the  cost  of  a  con- 
sumer's installation  may  be  a  minimum.  At  present  there 
is  an  enormous  amount  of  business  lost,  both  to  electrica' 
contractor  and  supply  station,  because  the  consumer  objects 
to  having  a  separate  installation  for  the  heating  and  other 
non-lighting  equipment,  which  he  would  otherwise  install. 

Twenty  years  or  so  ago,  there  was  a  great  outcry  (especi- 
ally by  contractors)  against  any  rule  which  increased  the 
cost  of  materials  or  work,  but  in  view  of  the  class  of  goods 
which  came  on  to  the  market — principally  from  Germany — 
something  had  to  be  done,  and  every  credit  is'  due  to  the 
pioneers  who  did  SO'  much  to  raise  the  standard  of  goods  and 
work  to  that  which  we  have  to-day. 

Fire  insurance  companies  have  much  at  stake  in  wiring 
installations ;  their  interests  must  be  studied,  but  it  is  a 
matter  of  experience  that  there  is  little  difficulty  in  comply- 
ing with  the  requirements  of  fire  insurance  inspectors.  Most 
trouble  is  experienced  with  the  supply  station  engineer,  whose 
training  may  not  have  made  him  a  judge  of  house  wiring, 
but  who  endeavours  to  enforce  his  views  by  refusing  to  con- 
nect an  installation  which  does  not  comply  with  his  require- 
ments.  As  a  matter  of  fact,  the  station  engineer  has  no 
right  to  act  in  this  tyrannical  manner.  On  the  contrary,  the 
supply  authority  is  compelled,  under  threat  of  severe  penal- 
ties, to  connect  any  installation  which  does  not  interfere  with 
the  rights  of  other  consumers,  and  is  not  detrimental  to  the 
latter.  Where  engineers  endeavour  to  enforce  their  own 
regulations,  it  is  "due  sometimes  to  defects  on  their  own 
mains.  It' is  to  be  hoped  that  the  I.E.E.  rules  will  soon 
be  adopted  by  the  Board  of  Trade,  so  that  they  will  then  be 
supreme,  and  prevent  engineers  from  abusing  their  position 
and  checking  the  progress  of  the  industry. 

The  Latest  Edition  of  the  Rules.— An  important  innova- 
tion in  the  7th  edition  (1916)  of  the  nuiles  is  the  permission  to 
use  the  Continental  system  of  flexible  wiring.  This  system 
does  not  seem  to  have  been  used  to  any  extent  in  this  coun- 
try, and,  indeed,  it  is  not  a  very  desirable  system  except  in 
offices,  etc.,  where  it  mav  be  convenient  to  run  flexible  wires 
along  the  ceiling  through  eyes  to  "points"  which  have  to 
be  moved  from  time  to  time.  The  new  rules  also  permit 
the  use  of  new  systems,  such  as  Stannos,  Henley  and 
C.T.iS.,  and  thus  encourage  and  popularise  low-priced  sys- 
tems of  efficient  wiring.  , 

The  Electrical  Contractors'  Association  (which  has  _  a 
scheme  for  insuring  the  work  of  its  members)  has  based  its 
standard  of  work  'upon  the  I.E.E.  rules,  subject  to  a  few- 
slight  modifications.  .  , 

Important  Points.— The  complete  wiring  rules  being  ob- 
tainable for  6d.  (7d.  free  from  Electricity  offices),  we  pro- 
pose only  to  deal  briefly  with  a  few  special  points  of  interest 
and  importance  as  noted  by  Mr.  Rawlings.  In  the  .first 
place,  the  definitions  of  terms  used  in  the  rules  should  be 
studied  carefully,  in  order  to  prevent  misinterpretations.  _ 

Rule  31  says  that  where  supply  is  given  from  an  outside 
source  through  more  than  one  pair  of  terminals,  the  extreme 
voltage  between  anv  set  of  terminals  should  be  marked  dis- 
tinctly Supply  authorities  could  probably  be  neld  liabletor 
anv  accident  due  to  non-compliance  with  this  regulation. 
Rule  32  says  that  the  current  in  any  final  sub-circuit  supply- 
ing more  than  a  single  point  must  rot  exceed  six  amps,  tor 
pressures  up  to  12=5  volts,  etc.  A  lamp  taking  50  or  100 
amps.  »  in  compliance  with  the  rule  so  long  as  there  is 
notPmore  than  one  on  the  circuit.  The  same  rule  also .spec- 
fies  that  not  more  than  ten  points  should  be  fixed  on  one 

^Rule  36  providing  for  a  double  pole  switch  to  be  fixed 
outside  safes  and  strong  rooms,  should  always  be  observed. 
Many  fatal  accidents  would  have  been  averted  by  observance 
of  Rule  38,  that  special  precautions  be  taken  to  prevent  pos- 
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sibility  of  personal  contact  with  any  part  of  the  system  in 
bathrooms  and  damp  places. 

The  finest  work  done  by  the  I.E.E.  in  connection  with  the 
■wiring  rules  is  surely  the  production  of  reasonable  data 
concerning  the  size  and  conductivity  of  conductors  (Rules 
39-43).  The  old  "  1,000  amps,  per  sq.  in."  rule  is  entirely 
unreliable,  but  unfortunately  it  still  enjoys  a  wide  popu- 
larity. There  are  still  men  who  think  that  it  is  asking  for 
trouble  to  pass  7  amps,  through  an  18  S.W.G.  conductor, 
vet  the  same  men  would  expect  a  1  sq.  in.  cable  to  carry 
1,000  amps.  In  the  old  days  an  18  S.W.G.  wire  was  con- 
sidered unsafe  if  it  carried  more  than  1.8  amps.,  but  the 
present  I  E-E.  rules  allow  7.2  amps,  for  this  size  of  wire. 
On  the  other  hand,  a  cable  of  1  sq.  in.  copper  section  used 
to  be  rated  at  1,000  amps.,  but  is  now  limited  to  595  am- 
peres. The  only  thing  except  voltage  drop,  which  governs 
the  size  of  a  conductor  is  its  heating  in  service,  and  the 
I  E  E.  rules  are  based  on  20  deg.  F.  rise  above  the  tempera- 
ture of  the  air.  The  -wiring  table  must  not,  however,  be  used 
without  observing  Rule  40,  which  governs  the  -permissible 
voltage  drop.  Rule  40  provides  that  for  lighting  the  drop 
must  not  exceed  2  per  cent,  plus  a  constant  allowance  of  1 
volt  but  as  fuses' will  frequently  bring  about  J I  volt  drop,  it 
is  a'good  plan  to  assume  that  the  1  volt  constant  allowance  is 
absorbed  in  fuses,  switches,  etc.,  leaving  the  2  per  cent,  for 
the  wires  alone.  This  works  out  with  a  sufficient  margin 
when  dealing  with  a  complete  installation. 

The  new  conductor  rules  have  done  much  to  popularise 
electric  heating,  for  under  the  old  rules  a  pair  of  7/18  cables 
had  to  be  run  for  a  1  kw,  100  volt  radiator,  whereas  7/24 
cables  are  now  permissible  in  this  case.  The  cost  and  diffi- 
culties of  installation  are  mnch  reduced  by  this  perfectly 
sound  concession.  Where  a  long  run  is  concerned  the  pres- 
sure drop  in  7/24  cables  would  be  appreciable,  but_  this  is 
not  a  serious  factor  when  dealing  with  heating  circuits  _ 

In  the  rules  on  joints  and  connections  (58  to  62)  it  is 
emphasised  that  joints  in  conductors  are  undesirable,  but  per- 
missible under  proper  conditions.  , 

The  wiring  rules  committee  are  doing  good  work  in  tne 
direction  of  standardising  all  electrical  accessories  so  as  to 
simplify  installation  and  reduce  cost  and  waste,  by  Kule 
63  teased  wiring,  metal  conduits),  it  is  required  that  all  tubes 
and  accessories  be  in  accordance  with  British  standard  speci- 
fication As  regards  continuity  in  conduits,  plain  slip  sockets 
are  not  good  enough ;  some  form  of  screwed  or  grip  joint 
is  necessary  to  give  ample  and  permanent  electrical  con- 
ductivity and  mechan'ieal  rigidity  throughout. 

Is  "  Tough  Rubber  Compound  "  Sufficient  Protection?— It 
has  been  suggested  that  the  I.E.E.  should  not  permit  cables 
with  "  tough  rubber  compound  "  sheathing  to  be  used  with- 
out further  protection  even  under  the  conditions  laid  down  bv 
Rule  65.  For  instance,  in  the  discussion  on  Mr.  Rawlings 
paper  one  speaker  said  that  where  wires  were  allowed  under 
Moors'  and  in  partitions,  tube  or  casing  was  needed  as  pro- 
tection against  fire,  and  there  was  no  reason  why  ordinary 
insulated  wire  should  not  be  permitted  under  floors  and  else- 
where without  further  protection  if  such  permission  were  to 
be  <<iven  to  wires  protected  bv  tough  rubber  compound,  for 
thelatter  could  be  fired  by  a  match,  and  would  continue  to 
burn  along  its  whole  length. 

Rule  66  should  foster  electric  lighting  in  cottages  by  per- 
mitting wires  to  be  fixed  without  casing,  somewhat  on  the 
lines  of  the  flexible  wire  system.  Also  permission  to  use 
armoured  conductors  without  further  enclosure  greatly  sim- 
plifies the  wiring  of  old  houses  in  which  tubes  and  casings 
cannot  reasonably  be  installed. 

It  is  thought  by  many  that  Rule  68,  concerning  unarmoured 
1,  ad-covered  conductors,  is  too  severe  in  its  requirements. 
It  will  doubtless  be  modified  when  evidence  justifying  such 
a  course  is  brought  before  the  committee,  but,  as  shown  by 
the  discussion  on  this  paper,  some  users  obtain  good  results 


The  Practic  e  of  Electrical  Wiring.  By  P.  s.  Munro,  A.M.I.E.E. 
The  latest  and  thOBt  reliable  book  on  the  subject.  Recommended  by 
aH  the  technical  journals.  nemyl2mo.  cloth,  round  comers,  cut 
flu,  h  to  lit  pocket.  428  Vancs,  97  illustrations.  Price  3s.  3d.  net, 
post  free  from  Electricity  Office. 


with  lead-covered  wires,  whilst  others  experience  much 
trouble. 

The  Advantages  of  Earthed  Concentric  Wiring. — The 
merits  of  earth-return  systems  of  wiring  (Rules  76-78)  are 
insufficiently  realised  by  electrical  contractors.  For  instance, 
new  private  plant  installations  are  still  laid  down  on  the  two- 
wire  system,  although  the  concentric  earthed  system  would  be- 
more  "secure  and  cheaper  in  first  cost.  A  complete  draw- 
through  job  can  be  obtained  by  using  the  Kalkos  system  with 
tube  as  return,  or  even  extended  to  form  a  3-wire  system. 
If  a  solid  system  be  preferred  one  of  the  metacase  systems 
may  be  used.  This  subject  is  certainly  worth  studying  care- 
fully, and  the  earthed  concentric  system  has  been  the  means 
of  introducing  electricity  into  many  country  houses  which 
would  not  have  been  wired  if  steel  tube  or  casing  had  alone 
been  available. 

Miscellaneous  Accessories  and  Equipment.— Here,  as,  of 
course,  in  all  the  preceding  matters,  reference  must  be  made 
to  the  rules  themselves  in  order  to  satisfy  their  requirements 
our  only  object  here  is  to  call  attention  to  points  of  special 
interest.  These  rules  relating  to  fuses  allow  a  very  large 
margin ;  small  fuses  may  be  three  times  the  area  required1 
for  the  working  current;  over  10  amps,  twice  the  area  is 
allowed.  Every  practical  man  will  agree  with  the  rule  that 
wall  plugs  of  "the  hand-shield  type  should  be  used  whenever 
possible.  The  principal  item  in  the  rules  concerning  lamp 
holders  is  that  switch  lamp  holders  must  not  exceed  to  on 
one  circuit ;  thev  must  be  controlled  by  a  wall  switch  ;  and 
at  least  one  lamp  must  be  controlled  solely  by  the  wall 
switch.  Rule  117  is  a  new  one,  providing  that  a 
double-pole  switch  must  be  fixed  to  all  heating  apparatus 
exceeding  1,000  watts.  Non-luminous  heaters  must  be  fitted 
with  a  red  pilot  lamp.  Rule  122  as  to  double-pole  switching, 
etc.,  of  motors,  applies  only  where  the  machine  exceeds: 
1/3  h.p.  This  is  a  very  valuable  concession  permitting 
domestice  apparatus  to  be  used  on  ordinary  lighting  circuits. 
The  special  point  in  the  rules  re  accumulators  is  that  each 
regulating  cell  must  be  protected  by  a  fuse.  As- regards 
insulation  resistance  (in  megohms),  30  number  of  points- 
for  wiring  ;  and  2;  -  number  of  lamps  for  the  complete  light- 
ing installation,  are  satisfactory  rules.  The  minimum  insu- 
lation resistance  for  any  motor,  heating  appliance,  or  arc 
lamp,  etc.,  is  fixed  as  1  megohm. 

Whilst  it  is  impossible  to  foresee  all  the  effects  ot  rules 
ard  regulations  on  the  progress  of  an  industry',  the  I.E.E. 
wiring  rules  have  done  much  to  forward  the  electrical  indus- 
try and  its  methods,  and  to  popularise  new-  and  improved 
systems  and  apparatus.  Further,  the  rules  are  continuoush 
under  revision,  so  that  they  may  be  adapted  prompt.y  to 
changed  conditions  and  improved  appliances. 

[The  I  E  E  Wiring  Rules,  with  extracts  from  B.O.T.  Regu- 
lations and  Home  Office  Regulations  for  Factories  and  Work- 
shoos  may  be  obtained  from  Electricity  Offices,  -d:  post  free. 
They  'should  be  in  the  hands  of  every  electrical  engineer,  con- 
tractor and  student.] 

Belt  Failures  —If  leather  belts  are  well  chosen,  installed 
and  maintained,  the  number  of  failures  per  month  should 
not  average  more  than  two  per  100  belts  in  use,  and  no 
failure  should  cause  more  than  10  minutes  de  ay.  No 
main  drive  belt  should  ever  be  permitted  to  fail  and  the 
total  annual  cost  of  looking  after  and  repairing  belts  should 
not  amount  to  more  than  15  per  cent,  o  the  first  cost 
of  the  belting  If  these  results  are  not  equalled  or  bettered 
there  is  room  for  improvement,  but  good  organisation, 
proper  repair  facilities  and  an  adequate  reserve  supply 
of  materials  are  necessary  to  attain  such  results.  Plant 
shut  down  for  a  week,  a  day,  or  even  an  hour  due  to.  belt 
failure  should  be  a  thing  unknown.  The  cost  of  eliminating 
such  breakdowns  is  far  less  than  the  cost  which  their 
occurrence  entails. 


June  29,  191; 


ELECTRICITY. 


377 


SOLUTIONS  TO  QUESTIONS 
set  at  the  1917  examination  of  the  cltv  and 
Guilds  Institute. 
ELECTRICAL  ENGINEERING,  GRADE  I. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M. I.E. E. 

Q.  1. — Make  a  sketch  of  a  Leclanche  cell  ;  state 
what  materials  are  used  and  the  reason  for  their  use. 
State  what  voltage  you  expect  from  such  a  cell  in  good 
■condition. 

A . — A  Leclanche  cell  consists  of  a  glass  vessel  G  (Fig.  1) 
containing^,  strong  solution  of  sal  ammoniac  (ammonium 
•chloride)  in  water,  in  which  are  immersed  a  zinc  rod  Z, 
and  a  porous  pot  P  of  unglazed  porcelain.  Inside 
the  latter  is  placed  a  carbon  plate,  C,  closely  packed 
with  a  mixture  of  powdered  carbon  and  manganese 
•dioxide.  Electrical  connection  is  made  to  the  plate  by 
means  of  a  brass  nut  and  screw  at  B,  the  latter  forming 
_the  positive  pole  of  the  cell.  The  zinc  rod,  to  the 
top  of  which  is  soldered  a  copper  wire  W,  forms  the 
negative  pole. 
.  It  is  usual  to  amalgamate  the  zinc  rod  with  mercury, 


Fig.  r. 


mi 


Jor  to  add  a  little  mercury  to  the  molten  zinc  when  the 
rod  is  being  cast,  in  order  to  prevent  "  local  action" 
that  would  otherwise  occur  on  account  of  impurities, 
-such  as  carbon  and  iron,  present  in  commercial  zinc. 

The  combination  of  zinc,  carbon,  and  a  sal  ammoniac 
solution  is  employed  because — 

(a)  A  comparatively  large  p.d.  (about  1.4  volts) 
exists  between  the  zinc  and  the  carbon  plates. 

(b)  Zinc  and  carbon  are  not  chemically  attacked  by 
the  salammoniac  when  the  cell  is  on  open  circuit,  so 
that  the  component  parts  do  not  require  renewing  for 
months  or  even  years. 

(c)  The  only  supervision  required  is  to  replenish  the 
evaporated  water,  to  replace  the  zinc  rod  when  worn 
out,  and  very  occasionally  to  renew  the  sal  ammoniac 

.solution. 

(d)  The  absence  of  corrosive  acids  and  objectionable 
.fumes. 

(e)  The  cheapness  and  the  robustness  of  this  pattern 
fcf  cell. 

When  the  Leclanche  cell  is  supplying  a  current, 
the  CI  ions  of  the  sal  ammoniac  travel  towards  the 
negative  plate,  and  after  giving  up  their  charge,  combine 
with  the  zinc  to  form  zinc  chloride.  At  the  same  time, 
the  NHi  ions,  after  reaching  the  positive  plate,  split 
up  into  ammonia  and  hydrogen.  The  former  dissolves 
in  the  water"  while  the  latter  is  oxidised  into  water, 
and  the  polarisation  caused  by  the  presence  of  hydrogen 
bubbles  at  the  positive  plate  is  thus  prevented  or  at 
least  reduced. 


The 
thus  :— 

•  3 

2 

When 
have  -an 
But  if  a 
current) 
voltage 
internal 


above  chemical  reactions  can  be  represented 

NH,Cl+Zn=ZnCl2+2NH3+H2. 
MnO,  +H2  =  Mn203  +  H20. 

a  Leclanche  cell  is  in  good  condition,  it  should 
open-circuit  e.m.f.  of  about  1.40  to  1.45  volts, 
current  (other  than  a  weak  or  an  intermittent 
is  being  taken  from  the  cell,  the  terminal 
falls  very  rapidly,  owing  partly  to  the  high 
resistance  and  partly  to  polarisation. 
(To  be  continued.) 


THE  ELECTRICAL  EQUIPMENT  OF  CRANES. 


(Continued  from  page  338.) 

Controllers.— -The  apparatus  employed  for  the  control  of 
an  electric  crane  is  undoubtedly  of  great  importance,  as  the 
success  of  the  crane  to  a  very  large  degree  depends  on  the 
efficiency  of  the  control  gear,  and  it  is  surprising  to  find  a 
large  number  of  cases  where  this  gear  is  most  unsatisfac- 
tory both  in  design  and  construction. 

A  crane  controller  must  be  so  designed  as  to  withstand  all 
conditions  of  loads  during  the  period  of  operation,  and  must 
be  electrically  and  mechanically  sound,  as  it  is  frequently 
handled  by  men  who  are  totally  ignorant  of  the  apparatus 
and  do  not  always  realise  when  they  are  mishandling  it. 

A  successful  controller,  must  operate  the  motor  smoothly, 
without  jerks,  and  without  imposing  severe  strains 
on  the  motor  or  other  moving  parts;  as  they  are 
called  upon  to  break  heavy  currents  very  frequently, 
special  attention  should  be  given  to  the  contacts  and 
the  number  of  breaking  points,  which  .should  be  as  large 
as  possible.  The  controller  which  best  fulfils  these  con- 
ditions is  the  "  Drum  "  type,  which  is  almost  universally 
used,  and  has  ousted  for  crane  service  "face  plate  "  and 
"  Liquid  :'  types  very  largely  during  recent  years.  The  liquid 
type,  although  ideal  in  many  respects  as  regards  starting  and 
controlling,  is  generally  a  source  of  trouble  owing  to  frequent 
overheating  and  boiling  over  of  the  liquid,  and  also  ereepage 
across  the  insulators,  which  in  many  cases  have  to  be  cleaned 
every  day  in  order  to  maintain  reasonable  insulation.  It  also 
does  not  lend  itself  to  the  adoption  of  the  various  forms  of 
control  and  braking  to  be  obtained  with  the  "  drum  "  type. 

With  regard  to  general  design,  the  four  chief  points  are  : 
reliability,  compactness,  simplicity  of  design,  and,  lastly, 
accessibility.  Particular  attention  is  directed  to  the  following 
essentials, 'which  should  always  be  specified  if  a  successful 
controller  is  desired.  It  is  also  generally  advisable  hot  to 
rely  too  much'  upon  the  figures  given  by  various  makers  in 
catalogues  for  the  capacity,  as  these  being  based  on  average 
conditions  are  often  on  the  high  side,  and  from  actual 
experience  it  is  bettec-to  take  these  about  25  per  cent,  less 
than  given,  especially  for  special  forms  of  control  and  con- 
trollers for  foundry  cranes  where  so  many  short  lifts  are  made 
and  much  "  inching  "  is  carried  out. 

(1)  The  insulation  of  the  drum  and  fingers  should  be  com- 
posed of  mica.  Cements  or  compounds  are  not  satisfactory, 
as  they  crumble  away  in  time,  allowing  the  contacts  to 
become  loose  and  result  in  short  circuits. 

(2)  The  fingers  or  finger  tips  and  drum  contacts  should 
be  easily  renewable,  and  the  former  of  solid  construction  to 
dissipate  any  heat  formed,  and  also  fitted  with  spring  tension 
easily  adjusted  and  arranged  with  a  definite  slop  to  prevent 
the  finger  falling  too  low  and  being  damaged  by  the  contacts 
when  passing  on  to  the  finger.  The  various  forms  of 
"  hinged  "  fingers  now  fitted  to  modern  controllers  are  a  very 
great  improvement  on  the  older  forms,  and  have  enabled 
controllers  to  work  much  more  satisfactorily  with  a  longer 
life  and  a  reduced  cost  of  renewals. 

(J)  Arc  shields  should  be  fitted  between  each  adjacent  con- 
tact to  prevent  short  circuits,  and  magnetic  blow-outs  to 
reduce  arcing  to  a  minimum. 

(4)  Ample  clearance  should  be  provided  inside  the  case  to 
prevent  short  circuits  to  earth,  and  also  to  give  plenty  of 
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space  for  the  connecting"  cables.  This  is  a  point  overlooked 
in  many  controllers. 

(5)  No  controller  or  resistance  should  be  accepted  in  which 
wood  or  other  highly  combustible  material  forms  a  com- 
ponent part.  In  the  case  of  controllers  fitted  on  the  crane 
and  operated  from  the  floor  by  pendant  cords  or  chains  it  is 
always  advisable  to  fit  these  with  a  spring  or  other  arrange- 
ment to  automatically  bring  them  to  the  "  off  "  position  when 
the  chain  or  cord  is  released. 

Resistances. — These  should  also  be  of  robust  construction 
and  of  such  a  type  that  burnt-out  units  can  easily  be  replaced 
without  having  to  dismantle  the  whole  resistance.  It  is 
necessary  for  the  units  to  withstand  vibration,  which  is  some- 
times considerable  on  a  crane  running  on  a  bad  track.  If 
wire  coils  are  used  they  should  be  supported  on  grooved 
tubes,  the  best  method  being  to  wind  them  on  porcelain 
cylinders  grooved  to  take  the  wire  and  prevent  it  falling  out 
of  place  when  hot  and  expanded.  This  construction  is  very 
efficient,  as  owing  to  the  large  mass  of  porcelain  compared 
to  the  wire  the  heat  is  quickly  dissipated ;  this  prevents  over- 
heating and  fusing  of  the  wire".  Where  heavy  currents  are 
being  used,  resistances  composed  of  cast  iron,  or  stamped 
steel  grids  are  better ;  or  better  still  is  the  unbreakable  type 
formed  from  a  continuous  length  of  rectangular  metal  which 
has  no  joints ;  in  any  case,  whatever  material  is  used,  this 
should  be  non-corrodible  and  unaffected  by  changes  in  tem- 
perature, and  if  composed  of  iron  it  can  with  advantage  be 
coated  with  rust  preventive,  say,  by  the  "  Sheradising  " 
process ;  galvanising  is  not  very  satisfactory,  as  it  peels  off 
in  time. 

The  terminals  should  all  be  brought  to  one  common  point, 
and  clearly  numbered  to  facilitate  connecting  to  the  con- 
troller. Any  internal  connection  should  be  made  where 
possible  by  means  of  bare  copper,  or,  if  it  is  imperative  to  use 
insulation,  this  is  best  carried  out  by  mean's  of  insulating 
beads  threaded  on  to  the  wire  ;  these  are  capable  of  with- 
standing great  heat. 

Resistances  are  usually  supplied  by  the  makers  either  open 
or  protected  by  perforated  metal  covers  ;  the  latter  is  quite 
satisfactory  where  it  is  desired  to  prevent  persons  touching 
the  live  parts,  but  for  foundry  or  similar  dusty  situations  the 
writer  is  strongly  of  the  opinion  that  the  resistances  should 
be  completely  enclosed  by  solid  covers,  and  although  this 
entails  a  slight  extra  cost  it  is  well  repaid  in  the  long  run, 
as  they  often  have  to  be  fixed  in  such  positions  that  it  is  most 
inconvenient  to  satisfactorily  free  them  from  injurious  dust. 
Many  instances  are  known  where  -breakdowns  have  occurred 
simply  through  particles  of  metallic  dust  having  accumulated 
on  vital  parts,  causing  short  circuits  or  burning  out  of  units. 
This  is  no  small  matter  if  it  happens  on  a  foundry  crane 
at  casting  time  with  a  ladle  of  molten  metal  hung  on  the 
hook. 

Resistances  for  crane  service  are  supplied  two,  five,  or  ten" 
minutes,  or  continuously  rated,  which  means  that  in  the  first 
three  cases  they  will  start  against  full  load  torque  during  the 
period  named  out  of  every  fifteen  minutes,  with  a  tempera- 
ture rise  not  exceeding  200  degrees  Centigrade  above  the 
surrounding  atmosphere,  thirty  seconds  being  allowed  on 
the  first  notch,  and  ninety  seconds  divided  equally  over  the 
remaining  notches  on  two-minute  rated  resistances7  and  two 
minutes  and  three  minutes  respectively  for  five-minute  rated 
resistances.  In  actual  practice  they  are  seldom  called  upon 
to 'carry  the  full  current  every  time,  or  even  for  so  long  a 
period,  so  that  it  is  possible  to  very  frequently  start  and 
stop  the  motor  without  the  resistance  overheating. 

(To  be  continued.) 


REWINDING  REPAIRING 

OF  ARMATURES,  MOTORS  &  DYNAMOS. 

PROMPT  EXECUTION  AND   MODERATE  CHARGES. 
A.  BROWN,   1,  Norgrove  Street,  BALHAM,  S.W.  12. 


Correspondence. 


To  the  Editor,  Electricity. 

Dear  Sir, — There  has  been  a  certain  amount  of  confusior 
in  the  past  with  regard  to  the  terms  of  "  Cross-talk/ 
"  Overhearing,"  and  "  Secrecy  "  as  applied  to  telephont 
systems.  With  a  view  to  establish  as  far  as  possible  a 
clear  understanding  as  to  what  is  implied  by  the  respective 
terms  and  to  frame  definitions  in  such  a  maimer  that  while 
technically  correct  they  will  convey  a  clear  distinction  to 
non-technical  purchasers  and  installers  of  telephone  systems, 
this  Association  has  adopted  the  following  definitions,, 
which  have  also  been  submitted  to  and  approved  by  the 
Council  of  the  Institution  of  Electrical  Engineers  : —  . 

"  Cross-talk  "  in  telephone  systems  is  the  unintentional 
overhearing  between  one  circuit  and  another  not  due  to  any 
such  metallic  connection  as  arises  from  accident  or  is 
effected  by  a  user  or  third  party.  In  practice  the  "  cross- 
talk "  may  be  due  to  disturbances  arising  from  electro- 
magnetic or  electrostatic  induction,  to  leakance,  or  to 
insufficient  conductance,  in  a  common  portion  of  circuits. 
.  "  Secrecy  "  in  telephone  systems  is  secured  by  an 
arrangement  of  circuits  making  it  impossible  for  a  third 
party  by  any  normal  use  of  the  system  to  cut  in  and 
listen  to  the  conversation  taking  place  between  two  users, 
at  any  rate  without  the  knowledge  of  the  parties  con- 
versing. 

The  term  "  secrecy  "  must  not  be  cpnfused  with  freedom 
from  "  cross-talk." 

Yours  faithfully, 
(For  the  Telephone  Manufacturers  Association]. 

E.  A.  Browne,  Secretary. 


Cardiff  Wireless  Medallist.— Lance-Corporal  Oliver  Kirby, 
R.E.,  has  won  the  military  medal  whilst  serving  in  the,, 
wireless  section  of  the  Royal  Engineers. 

An  Electric  Light  Advertisement. — Mr.  Richard  E. 
Wellirigs,  -London  House,  Newport,  was  fined  ios.  at  the 
local  police  court  for  burning  electric  lights  for  the  purpose  < 
of  advertising  at  9.15  p.m.  The  defendant  said  he  was  not 
aware  that  having  the  electric  light  on  he  was  doing  any- 
thing illegal.  The  Chief  Constable  stated  that  this  was 
the  first  case  of  the  kind  in  his  district. 

Glover's  Almanac. — This  old  friend  has  made  its  six- 
teenth annual  call  and  been  welcomed  with  the  heainness 
which  it  deserves.  Useful,  instructive  and  as  amusing 
as  ever,  "  Glover's  Almanac  "  is  now  a  regular  "  Institu- 
tion "  in  the  electrical  profession,  and  we  suppose  that 
ere  long  some  reader  will  tell  us  he  has  been  using  a  copy  > 
to  decorate  his  dug-out  and  remind  him  of  "  Blighty." 

Falkirk. — The  T.C.  are  now  considering  the  appointment 
of  a  new'  eiectrical  engineer  for  the  borough  electricity 
works  in  place  of  Mr.  R.  Allan  Brown,  who  has  joined  , 
the  Naval  Air  Service.    In  connection  with  his  departure," 
Mr.  Brown  received  as  a  parting  gift  from  the  employees 
in  the  electricity  department  a  gold  wristlet  watch,  suitably 
inscribed,  given  him  with  the  good  wishes  of  the  staff, 
and  their  hope  that  he  would  be  back  amongst  them 
before  long. 

County  of  London  Volunteer  Engineers  (Field  Com- 
panies).^— Officer  for  the  week  :  Commander  E.  A.  Ullmann.— 
Monday,  July  2  :  Technical  Instruction  for  No.  3  Coy.  Right 
Half  Coy.,  at' Regency  Street ;  Drill  No.  3  Coy.  Left  Half  Coy. 
Signaling  class  ;  Recruits  drill,  6.30.  Tuesday  :  Lecture  6.30  ; 
Physical  Drill  and  Bayonet  Fighting,  7.30.  Wednesday  : 
Drill  No.  1  Coy.  Left  Half  Coy.  Thursday  :  Drill  No.  2  Coy. 
Left  Half  Coy;  Ambulance  Class  6.30  ;  Signalling  Class.  Friday; 
Technical  Instruction  for  No.  3  Coy.  Left  Half  Coy.  at  Regency 
Street  ;  Drill  No.  3  Coy.  Right  Half  Coy.  ;  Recruits  Drill,  6.30. 
Saturday  :  N.C.O.'s  Parade  2.30,  under  Platoon  Commander 
Watkins.    Map  reading.    Other  orders  as  usual. 
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SIEMENS  MOTORS 


—  for  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current.  For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEGRAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5360. 


JOHNSON   &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T.,   H.T.  &  L.T.  A.C.  CONTROL-ALSO  A.C.   &  D.C.  L.T. 

AND 

TRANSFORM  ERS 

STANDARDISED  UP  TO   1,500  K.V.A.  25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION. 

SUPPLIERS   TO  THE 
ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 

Johnson  and  Philups  h 

Charlton.  Iondon.S.E. 

Telegrams:  ESTABLISHED    1875.  Telephone: 

Jano.  Charlton-Kenti  Greenwich  400  (6  lines). 
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3  core  19/14  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Am  oured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y.  Railway  for 
the  Manchester-Bury  Electrification. 


Y'OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield  Stret,  LONDON,  E.C. 


Electric  Torches 


Tubular  Torches  in  large,  medium,  and  small  sizes,  in 
oxidised  finish  of  the  very  best  quality,  delivered  from  stock. 
Place  orders  for  coming  season  now,  and  avoid  disappointment. 

Write   for    List,    No.  FL2. 

S.  G.  LEACH  &  CO.,  Ltd., 

Electrical    Engieers   and  Manufacturers, 
26— 3Q,  Artillery  Lane,  London,  E.C.  2. 


ELECTRIC  CARS 
Motors  &  Dynamos 


COMPLETELY 
OVERHAULED. 
Repaired 

and  Rewound. 
MODERATE  CHARGES. 


A. BROWN ,  I'Siole st':; BALH  AM.  S.W. 


CONNOLLY  BROS.,  LTD., 

.  MANCHESTER. 

Insulated  Wires  and  Cables  of 
All  Descriptions. 


F.WIGGINS*  SONS 

102.  103,104,  Minorlea,  London. 

For  Lamps,  Stoves,  Ventilators. 
Eleotrloal  Work,  Philosophical, 
and  for  all  purposes. 
Largest  Stock  in  the  World. 
Contractors  to  H.M.  Government 
Telephone  No.  2248  Avenue. 


WYNN,  TIMMINS,  &  CO.,  LTD. 

CENTURY  WORKS.  COMMERCIAL  8TREET.  BIRMINGHAM. 


Plier  with  Insulated 
Handle. 
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TO    OUR  READERS. 

Electricity  is  published  every  Friday,  and  ia  on  sale  at  the  prinoioal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  haa  a  very 
4arge  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

■  Jhe.Ed,ltor  do«»  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
▼lews. 

Questions  to  which  an  answer  is  required  most  be  accompanied  by  a  Id 
otamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  wili 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
Vt  fl  P°?  Tu®8da"  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription.-lOs.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter  in 
advance,   postage  prepaid  in   the  United  Kingodm;  12s.  6d.   a  year  to 

Inlgn  Count™e9,  postage  prepaid. 
<ifi \q  "m'ttan?e9  Payable  to  the  Publishers,  S.  Renteli  and  Co.,  Ltd., 
Sb^9,  Maiden  Lane,  London,  W.C.2  Telephone,  No.  2460  Gerrard 
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With  steadily  increasing  cost  and  decreasing  labour 
for  coal  winning,  to  say  nothing  of  transportation 
difficulties,  there  will  soon  come  a 
Tidal         time  when  the  existing  power  stations 
Power—       will  find  it  almost  impossible  to  cope 
with  the  rapidly  increasing  demands 
or  power.    The  war  is  not  yet  won,  and  before  that 
happy  consummation  is  attained  the  power  shortage 
.may  well  become  a  very  serious  menace  to  industry  in 
this  country. 


These  facts  lend  fresh  interest  to  that  periodically 
recurring  discussion  in  engineering  and  inventive  circles 
on  the  possibilities  of  utilising  the  rise  and  fall  of  the 
tides  around  our  coast.  One  of  the  locations  suggested 
for  possible  development  is  Strangford  Lough  a  lake 
or  land-locked  inlet  of  the  sea  a  little  to  the  North  of 
Dublin.  It  has  been  suggested^ that  the  Lough,  which 
is.  about  fifteen  miles  long,  with  a  low-water  area  of 
some  20  square  miles,  could  be  closed  by  an  easily  con- 
structed dam,  about  ajquarter  of  a  mile  in  length 

An  enormous  volume  of  water  would  be  thereby 
impounded  twice  every  twenty-four  hours,  the  water 
entering  being  held  back  at  high  tide  level  until  the  sea 
had  fallen  six  feet.  Turbo-generators  could  then  be 
started  and  supplied  with  water  for  about  six  hours,  or 
until  the  returning  tide  had  reduced  the  outflow  below 
working  limits.  It  is  thought  that  100,000  e.h.p.  for 
twelve  hours  in  every  twenty-four  might  thus  be 
rendered  available.    The  intermittent  nature  of  the 
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supply  would  be  a  serious  disadvantage,  and  to  over- 
come this  another  proposal  is  to  divide  the  Lough  into 
several  reservoirs,  thus  ensuring  a  comparatively  steady 
■flow  and  enabling  a  continuous  supply  to  be  maintained. 

That  the  most  economical  method  of  employing  coal 
as  a  fuel  either  for  the  production  of  light'  or  power  is 
by  converting  it  into  electrical  energy, 
was  explained  very  clearly  by  Mr. 
Braithwaite  at  a  recent  meeting  of 
the  City  of  London  Electric  Light 
pointed  out  that,  during  1916  there 
in  electricity  supply,  not  including 
traction  or  railways,  2,000  million  B.O.T.  units,  which, 
on  the  very  low  basis  of  500  units  per  ton  of  coal  means 
a  consumption  of  four  million  tons  of  that  fuel. 

Had  there  been  no  electricity  supply  available,  nine 
million  tons  of  coal  would  have  been  required,  at  the 
very  lowest  computation  to  satisfy  the  same  require 
ments  in  the  matter  of  lighting  and  power.  Conse- 
quently, by  converting  coal  into  electrical  energy  and 
making  effective  use  of  the  latter,  a  saving  of  no  less 
than  five  million  tons  of  coal  was  effected.  Another 
way  of  striking  a  comparison  is  as  follows.  Taking  the 
very  moderate  estimate  mentioned  above,  viz.,  that  one 
ton  of  coal  produces  500  B.O.T.  units  of  electrical  energy, 
and  assessing  the  consumption  of  ordinary  electric 
lamps  at  i|  watts  per  c.p.,  also  a  conservative  figure, 
we  get  333,330  c.p.  hours. 


Now  assume  the  same  quantity  of  coal  to  be  expended 
in  the  production  of  gas.  One  ton  of  coal  would  pro- 
duce, say  13,000  cubic  feet  of  gas,  which,  at  20  c.p.  per 
cubic  foot  would  yield  oniy  260,000  c.p.  hours.  Thus 
the  advantage  of  electricity  supply  from  an  illuminating 
standpoint  is  that  73,330  c.p.  hours  are  saved,  or  a  28 
per  cent,  economy  in  fuel.  Evidently,  therefore,  any 
attempt  to  restrict  the  supply  of  electrical  energy  would 
only  have  the  effect  of  increasing  the  consumption  of 
coal. 


The  same  is  true,  of  course,  to  a  greater  extent,  of 
electric  power,  as  it  is  obvious  that  where  coal  is  burnt 
under  the  most  efficient  boilers  of  large  size,  and  supply- 
ing steam  to  turbo-generators  of  highest  possible 
economy,  very  much  less  coal  per  horse-power  delivered 
to  the  mains  is  consumed  than  by  a  number  of  small, 
independent  consumers,  having  each  their  own  separate 
steam  engines,  Very  much  smaller  boilers/less  efficient 
plant  and  greater  working  expenses  in  every  way. 

Zinc  has  long  been  recognised  as  a  more  effective 
anti-rust   coating  for  iron  and  steel  than  other  non- 
ferrous  metals,   and  the  usual  ex- 
Zinc  as  a  Rust  planation  is  that  other  commercially 
Preventive.     available    metals   except  cadmium, 
which  is  too  expensive  for  the  pur- 
pose,  are  electro-negative  to  iron.    In  experiments 
carried  out  at  the  University  of  Wisconsin  to  determine 
whether  its  less  porous  nature  might  not  be  the  real 
explanation  of  its  protective  characteristics,  an  elec- 
trically-deposited film  of  zinc,  less  than  .cco'2  inch  thick, 
gave  perfect  protection  from  rust  during  four  months  of 
exposure  to  very  wet  weather.    During  the  same  period 
and  with  equal  exposure  to  the  climate,  rust  penetrated 
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nickel  plating  more  than  five  times  as  thick,  and  copper 
and  brass  respectively  thirteen  and  sixteen  the  thick- 
ness of  the  zinc.  The  latter  was  equally  as  porous 
and  pitted  as  the  other  coatings,  and  it  was  concluded 
that  freedom  from  rust  was  due  to  absence  of  voltaic 
action,  thus  confirming  the  popular  theory. 

An  American  contemporary  gives  a  useful  hint  con- 
cerning the  detection  of  excessive  sparking  or  irregular 
brush  action  at  the  commutator  of 
Commutator    any   d.c.    motor  placed  in  an  in- 
Troublcs —     accessible  position  or  one  which  it  is 
A  Handy       not  always  convenient  to  inspect  at 
Tip.  first  hand  every  time  commutation 

is  under  suspicion.  It  appears  that 
the  contributor  of  the  tip  had  an  exhaust  ventilating 
fan  under  his  care.  This  fan  was  installed  in  an  attic 
space  between  the  third  floor  and  roof  of  a  school  build- 
mg,  where  it  was  naturally  by  no  means  easy  of  access. 

The  direct  current  motor  driving  this  fan  used  to 
give    considerable   trouble   by   developing  excessive 
sparking  at  the  brushes.  Considerable  improvement  was 
effected  by  substituting  a  better  grade  of  brush,  and 
making  careful  adjustment  to  the  correct  position  for 
commutation.    To  provide  a  ready  check  on  the  opera- 
tion of  the  motor  in  respect  to  its  commutator  and  brush 
gear,  a  telephone  transmitter  was  installed  in  the 
immediate  vicinity,  and  connected  with  a  battery,  in- 
duction coil,  switch-hook  and  telephone  receiver  in  the 
basement,  which  was  aiso  the  engine-room.    By  lifting 
the  receiver  from  its  hook  and  listening  at  any  time,  it 
is  possible  to  ascertain  instantly  whether  or  no  the 
commutator  is  functioning  properly.  "Sparkless  running 
gives  rise  to  a  characteristic  hum,  whereas,  if  there  is 
sparking,  sputtering,  or  scratching  at  the  brushes  a 
distinctive  sound  is  heard  and  attention  may  be  given 
at  once  before  the  trouble  develops  further. 


With  the  advent  of  the  battery  vehicle  and  its  great 
future  possibilities  in  this  country  there  has  arisen  a 
menace  born  of  the  wear  and  tear  of 
The  Electric    roadways  by  existing  petrol-driven 
Vehicle.       vehicles.  The  matter  was  referred  to  „ 
at  a  recent  meeting  of  the  Birming- 
ham District  Power  and  Traction  Co.,  Ltd.,  by  the 
Chairman,  Mr.  C.  S.  B.  Hilton.    He  pointed  out  that  at 
present  every  motor  omnibus  in  regular  service  contri- 
butes a  halfpenny  per  mile,  or  between  £50  and  £60 
per  annum  in  taxes,  which,  as  originally  intended, 
should  be  expended  on  road  maintenance.    During  the 
war  this  revenue  has  been  diverted  to  other  objects, 
and  there  is  a  strong  and  concerted  attempt  by  various 
road  authorities  to  compel  omnibus'  owners  and  com- 
panies to  contribute  in  other  ways"  to  road  upkeep. 
Should  the  movement  succeed  it  will  not  only  impose 
an  unfair  burden  on  the  omnibus  owners,  but  have  the 
effect  of  seriously  crippling  the  development  of  motor 
transport,  whether  electrical  or  otherwise.    It  is  an 
acknowledged   fact   that  electrically-driven  vehicles, 
thanks  to  the  even  torque  of  their  motors,  do  far  less 
damage  to  road  surfaces  than  their  internal-combustion- 
engined  contemporaries.    The  movement  is  therefore 
all  the  more  to  be  deprecated  in  view  of  the  probable 
stagnation  which  is  likely  to  ensue 


No  thinking  person  will  underestimate  what  America 
has  done  for  the  Allies  in  the  past  or  hesitate  to  admit 
that  the  accession  of  America  to  the 
An  ranks  of  the  Allies  is  a  matter  for 

American  gratification.  There  is  no  sense,  how- 
Menace,  ever,  in  denying  or  overlooking  the 
fact  that  American  citizens  have  an 
eye  to  the  main  chance.  They  are  right  to  look  well 
after  "  No.  1."  The  average  American  manufacturer 
is  a  cute  fellow,  and  more  power  to  his  elbow,  for  he  is 
going  to  help  us  win  the  war.  Yet  more  power,  however, 
to  the  elbow  of  our  own  manufacturers,  not  only  in  their 
present  war  efforts,  but  also  in  their  subsequent  com- 
petition with  American  manufacturers. 

There  is  no  need  for  this  competition  to  be  bitter  or 
such  as  to  engender  ill-feeling,  but  that  it  will  be  keen 
is  certain.  The  American  will  lay  the  cutest  plans  he 
can  think  of,  and  he  will  prosecute  them  vigorously 
with  a  view  to  gaining  all  the  trade  he  can.  All  that 
we  have  to  do  is  to  watch  for  such  plans  and  "  go  one 
better."  If  we  do  not  do  so  we  shall  lose  trade  and 
have  only  ourselves  to  blame. 

A  peculiarly  subtle  scheme,  enormously  far-reaching 
in  its  possibilities,  is  disclosed  by  a  lecture  recently 
delivered  to  the  Australian  Chamber  of  Manufacturers- 
by  Prof.  Kennedy,  American  commercial  attache  to 
Australasia.    Briefly,  the  scheme  is  in  the  form  of  an 
offer  from  the  American  Bureau  of  Domestic  and 
Foreign  Manufacturers  to  train  Australian  apprentice- 
in  America,  "  so  that  they  could  bring  back  to  Australia 
the  best  and  latest  in  the  American  industrial  world. 
The  chief  qualifications  demanded  from  such  appren- 
tices are  that  they  should  be  graduates  of  technical 
schools,  and  possess  quick  observation,  earnestness,. 
"  grit,"  good  health,  ambition  and  democratic  ability  to 
get  on  well  with  men.    A  living  wage  of  £10  to  £15 
per  month  would  be  paid  during  apprenticeship. 


"  What  is  the  matter  with  this.?  "  you  may  ask. 
"  It  is  a  fine  opportunity  for  young  Australians  bo- 
it  is  I    But  my  point  is  that  that  opportunity  should 
be  offered  by  British  manufacturers.    I  do  not  blame 
American  manufacturers  for  making  this  offer.    It  is 
a  straightforward  offer,  and  no  doubt  the  Americans 
would  keep  their  side  of  the  bargain,  but— and  there-, 
the  rub— they  would  secure  the  support  if  not  the  actual 
citizenship  of  the  best  Australian  talent.    In  the  struggle 
before  us,  the  British  Empire  cannot  afford  to  lose 
either  citizens,  or  their  complete  support.    Of  the 
picked  Australian  apprentices  who  went  to  America, 
some  would  inevitably  settle  there.    Others  woul 
return  to  Australia,  but  with  a  strong  bias  m  favour 
of  ways  and  things  American. 

It  is  for  this  reason  that  I  urge  British  manufacturer 
to  see  that  Australian  and  other  Imperial  apprentice 
of  the  right  stamp  may  gain  the  best  possible  experience- 
in  British  works.    This  is  no  small  matter— neither  is 
it  one  with  which  we  should  dally.    The  time  to  forrnu 
late  a  scheme  and  to  make  it  known  all  over  the  Empir 
is— now.    In  conclusion,  just  .a  word  about  that  "  livin 
wage."    The  American  offer  is  not  out  of  the  wa 
considering  the  level  of  American  prices,  but  it  is  cer- 
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tainly  far  removed  from  the  beggarly  pittance  which 
British  firms  have  generally  offered  in  the  past  to  the 
graduate-apprentice.  Such  a  man  is  entitled  to  a  real 
living  wage,  and  the  difference  between  it  and  the 
pittance  will  speedily  be  recouped  by  the  broad-minded 
employer.  For  the  sake  of  a  few  more  pounds  a  year 
now,  we  cannot  afford  to  lose  the  interest  and  sympathy 
of  men  who  will  be  controlling  the  Empire's  purchases 
an  d  productive  capacity  a  few  years  hence. 

Elektron. 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  send  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nam  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  2. 


The  above  diagram  shows  the  connection  of  a  440  volt 
leakage  indicator  which  reads  up  to  300  milliamperes, 
each  leakage  resistance  R  being  controlled  by  a  push  P. 
It  is  proposed  to  fit  this  indicator  on  a  125  volt  three-phase 
lighting  system  as  shown.  How  should  it  be  connected  ? 
How  will  the  reading  compare  with  the  lower  voltage  ? 
And  would  any  alteration  have  to  be  made  to  the  indicator  ? 
Question  No.  3, 

"  I  have  a  twenty  horse  power  starter  controlling  a 
shunt  wound  motor.  The  starting  arm  continually  hangs 
up  because  it  is  not  possible  to  fit  a  sufficiently  strong 
spring  to  bring  it  to  the  off  position  each  time  the  motor 
is  stopped.  This  causes  a.  considerable  amount  of  incon- 
venience, because  when  the  double  pole  switch  is  closed, 
the  fuses  blow.  Is  it  possible  to  fit  a  mechanical  or  elec- 
trical "  fool  proof  "  device  which  will  prevent  the  fuses 
blowing  if  the  double  pole  switch  is  closed  before  the 
starting  arm  has  dropped  ?  " 

[Replies  to  questions  2  and  3  must  be  received  not  later  than 
July  i$th.) 


Answers  to  No.  i. 
Q.  An  electric-driven  endless  rope  haulage  is  required  to 
work  a  district  400  yards  long  in  a  coal  mine,  ncline  1  in  4, 
speed  of  rope  4  miles  per  hour.  Weight  of  each  tub  4  cwt. 
and  coal  8  cwt.  per  tub.  Driven  by  a  40-h.p.  motor,  speed 
of  motor  pulley  720  r.p.m.,  diameter  1  ft.  2  ins.,  driving 


a  pulley  4  ft.  6  ins.  diameter  by  means  of  a  belt,  and  then. 
5  to  1  gears  to  drum  shaft.  Speed  of  drum  37  r.p.m.  and 
diameter  3  ft.  Speed  of  rope  4  miles  per  hour,  |  in.  rope 
used.  Co-efficient  of  friction  at  .25  and  1-28  as  friction  of 
load  on  rails.  How  many  tubs  can  be  used  ?  Also  give 
particulars  of  brake  and  hold  load  at  any  point. — R.  T. 


The  first  aivavd  (10s.)  is  made  to  "  Astatic  "  for  the 
following  reply  : — 

A. — The  first  thing  to  be  ascertained  is  the  available 
power  of  the  motor  in  foot  pounds. 

One  horse  power  =  33,000  ft.  lbs.  per  minute.  The 
available  power  is  therefore  33,000x40=1,320,000  ft.  lbs. 

It  is  safe  to  assume  that  10  per  cent,  of  this  power  will 
be  lost  in  the  friction  of  rails,  wheels,  and  gearing.  This 
leaves  1,188,000  ft.  lbs.  for  lifting  tubs  and  coal. 

We  will  now  assume  that  the  ratio  of  the  gearing  from 
the  motor  to  the  winding  drum  is  correct,  and  that  the 
peripheral  speed  of  the  winding  fdrum  is  4  miles  per 
hour.    Therefore  the  speed  per  minute  will  be  : — ■ 


1 760  x  4 
60 


1 17 J  yds.,  say,  120  yds. 


The  rise  in  the  gradient  is  1  in  4,  therefore,  the  actual 
rise  in  one  minute  will  be: — 120  yards,  or  360  feet -=-4 
=  90  feet. 

To  simplify  the  above,  we  have  an  available  power  of 

1,188,000  ft.  lbs.,  that  is,  we  have  power  to  lift : — - 

1,188,000  pounds,  one  foot  in  one  minute,  or, 

1,188,000  . 

-   =  13,200  pounds,  90  feet  m  one  minute. 

90 

13,200  lbs.  is  approximately  118  cwt.,  therefore,  as  the 
weight  of  each  tub  and  coal  is  12  cwt.,  the  number  of 
tubs  that  this  power  will  lift  is  118-M2  =10  tubs  (nearly). 

The  "brake  hold  load  "  on  a  1  in  4  gradient  is  25  per  cent, 
of  the  total  load,  less  the  friction  which  was  deducted  in 
the  first  instance.  This  friction  amounts  to  about  13  cwt., 
therefore,  the  actual  hold  load  on  the  1  in  4  gradient  wilt 
be  25  per  cent,  of  118  cwt.  minus  13  cwt.  This  is  approxi- 
mately 16J  cwt. 


The  above  is  made  quite  clear  by  the  diagram  which 
shows  the  floor  level  and  the  gradients  1  in  4,  2  in  4,  3  in  4. 
From  this  diagram  it  will  also  be  seen  that  the  hold  load 
on  each  gradient  will  be  : — 

A  25  per  cent,  of  total  load,  less  friction. 
B  50  per  cent,  of  total  load,  less  friction. 
C  75  per  cent,  of  total  load,  less  friction. 
D  100  per  cent,  of  total  load,  less  friction. 
The  frictional  losses  of  B  and  C  will  of  course  be  less 
than  those  of  A,  and  it  can  be  understood  '-hat  there  are  no 
wheel  or  rails  losses  in  D,  because  the  lift  is  vertical. 

In  the  above  calculations  it  has  been  presumed  that 
spur  gearing  is  used,  and  that  the  brake  is  fitted  directly 
on  the  winding  drum  shaft.  "  Astatic." 

No  second  award  is  made. 
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THE  AUTOMATIC  TELEPHONE  EXCHANGE  AT 
PAISLEY. 


By  Charles  R.  Gibson,  F.R.S.E. 

The  Automatic  Telephone  Exchange  is  an  American  in- 
dention, and  although  it  is  a  very  recent  importation  into 
this  country,  it  was  on  a  business  footing  in  the  United 
States  more  than  a  do/en  years  ago.  The  statistics  for  the 
year  19 12  show  that  by  that  date  as  many  as  300,000  sm> 
"scribers  were  having  their  telephone  connections  made  by 
these  little  automatons. 

It  is  difficult  to  picture  even  an  ordinary  Manual  Ex- 
change, unless  one  has  seen  such  an  exchange  at  work, 
or  in  a  photograph.  I  remember  that  in  the  early  days 
not  an  uncommon  idea  of  a  Telephone  Exchange  was  a 
large  hall  with  hundreds  of  telephone  instruments  hung 
around  it,  each  telephone  representing  the  end  of  a  sub- 
scriber's line.  Some  subscribers  imagined  that  by  turning 
the  crank  of  the  little  electro-magnetic  machine  attached  to 
their  telephone  they  were  ringing  a  bell  in  the  Exchange, 
so  that  the  interior  of  a  Telephone  Exchange  must  have 
been  to  them  a  pandemonium.  What  really  impresses  one 
in  going  into  a  large  manual  exchange  is  the  absence  of  noise, 
each  operator  sitting  quietly  at  the  switch-boad,  and  carrying 
on  the  necessary  conversations  and  operations  without  disturb- 
ing her  neighbour.  The  impression  is  one  of  quiet  activity. 
But,  in  the  Automatic  Exchange,  operations  seem  almost  un- 
canny when  carried  on  without  a  spoken  word  or  without 
the  presence  of  a  human  operator.  Hundreds  of  little  auto- 
matons packed  together  in  large  cabinets,  some  of  which 
have  glass  fronts,  are  busy  on  their  own  account,  connect- 
ing and  disconnecting  subscribers.  Of  course,  energy  must 
be  supplied  to  these  little  automatons,  and  if  the  general 
public  had  been  long  suffering  enough,  the  telephone  en- 
gineers might  have  asked  each  subscriber  to  supply  the 
necessary  energy  by  turning  the  crank  of  a  little  electro- 
magnetic machine,  just  as  .  we  had  to  do  in  the  early  days 
of  telephony,  when  we  each  supplied  the  electric  energy 
to  operate  the  indicators  at  the  Exchange.  The  energy  for 
the  automatons,  however,  is  obtained  from  a  dynamo  in  the 
exchange.  In  the  case  of  Paisley  it  is  necessary  to  have  a 
motor-generator,  as  the  town  supply  of  electric  current  is 
alternating,  whereas  the  automatons  require  continuous 
current.    This  current  passes  to  a  room  containing  a  large 


battery  of  accumulators,  which,  acting  as  a  reservoir,  feed 
the  automatons.    Or  course,  the  supply  of  energy  must  be  ' 
under  the  control  of  the  individual  subset  iber. 

It  will  simplify  matters  if  we  first  take  a  general  look 
at  the  automatic"  system,  and  if  we  omit  all  detail  that  is 
not  necessary  to  an  understanding  of  the  operations.  At,, 
the  subscriber's  end  of  the  line,  there  is  a  small  dial  fixed 
to  the  telephone  instrument  (see  Fig.  1),  having  10  holes, 
bearing  numbers  from  1  to  9  and  o.  Suppose  the  subscriber 
wishes  to  be  connected  to  a  friend  whose  number  is  2543. 
The  subscriber  must  signal  each  of  these  numbers  in  suc- 
cession to  the  automatic  exchange.  He  first  lifts  his  tele- 
phone receiver  off  the  hook,  and  this  action  operates  a 
very  ingenious  piece  of  mechanism  in  the  exchange,  as  will 
be  seen  later.  Having  lifted  his  telephone  the  subscriber 
places  his  forefinger  in  the  hole  marked  No.  2.  He  turns 
the  dial  clockwise  till  his  finger  reaches  a  fixed  stop,  and 
then  lets  the  dial  spring  back.  In  travelling  back  the 
mechanism  behind  die  dial  sends  out  two  impulses  to  the 
exchange.  The  subscriber  then  places  his  forefinger  in  the 
hole  marked  No.  5  and  repeats  the  previous  operation,  so 
that  the  dial,  in  springing  back  the  longer  distance,  sends 
five  impulses  to  the  exchange.  The  subscriber  now  signals 
4  and  then  3  successively  in  the  same  manner  as  before. 
His  line  is  now  connected  to  that  of  his  friend  (No.  2543), 


Fig.  1. 


Fig.  2. 


provided  that  subscriber  is  free.  The  automaton  rings  the 
telephone  bell  of  2543'  so  that  the  calling  subscriber  gets^  a 
reply  the  moment  his  friend  attends  to  the  call.  If  No. 
2543-  is  already  engaged  at  his  telephone,  he  knows  nothing 
of  this  would-be  caller,  but  the  calling  subscriber  hears  in 
his  telephone  receiver  a  droning  hum  repeated  with 
mechanical  regularity.  This  is  known  as  the  "  Busy  " 
signal.  The  calling  •  subscriber  hangs  up  his  telephone  re- 
ceiver and  calls  again  as  soon  as  he  thinks  No.  2543  will 
have  finished.  When  the  subscriber  succeeds  in  getting 
his  friend,  and  when  they  have  finished  their  conversation, 
neither  of  them  need  worry  about  the  automaton  discon- 
necting them,  for,  at  the  moment  they  both  hang  up  their 
telephone  receivers,  their  two  instruments  are  free  to  re- 
ceive any  other  call. 

We  now  take  a  look  at  the  Exchange  end  of  the  sub- 
scriber's line.  We  find  that  his  line,  along  with  those  of  99 
ovher  subscribers,  is  connected  to  an  automaton,  one  part  of 
which  is  shown  in  plan  in  Pig.  2.  The  complete  piece  of 
mechanism  is  called  a  "  Line  Switch,"  and  is  built  up  of 
one  hundred  arcs,  such  as  is  shown  in  Fig.  2,  all  lying  in 
horizontal  planes,  one  above  the  other,  like  the  different 
stories  in  an  American  skyscraper.  The  function  of  this 
automaton  is  to  switch  a  calling  subscriber  on  to  another 
piece  of  mechanism  which  is  called  a  "  First  Selector." 
Of  course,  the  subscriber's  line  might  be  carried  direct  to 
this  selector,  but  in  that  case  it  would  be  necessary  to  pro- 
vide every  subscriber  with  a  selector  exclusively  for  him- 
self whereas  bv  giving -a  group  of  100  subscribers  the  ser- 
vice of  a  rtroup"  of  ten'  selectors,  there  is  a  great  economy, 
and  the  service  is  still  efficient.  And  so  this  Line  Switch 
"is  analogous  to  an  operator  whose  duty  it  is  to  find  a  dis- 
engaged' selector  of  which  the  calling  subscriber  may  have 
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the  temporary  use  for  the  call  he  desires  to  make..  The 
Line  Switch  is  therefore  permanently  connected  to  each 
of  the  ten  selectors,  and  has  a  separate  contact  piece  re- 
presenting each  selector.  These'  contact  pieces  are  in  a 
row  arranged  in  an  arc  of  a  circle,  so  that  a  little  connect- 
ing arm  which  projects  from  a  vertical  shaft,  as  shown  in 
Fig.  2,  may  be  brought  opposite  each  contact  piece  in  suc- 
cession by  rotating  the  vertical  shaft  a  part  revolution. 

If  the  Line  Switch  had  only  to  attend  to  one  sub- 
scriber then  one  such  row  of  the  ten  selector  contact-pieces 
would  be-  sufficient,  but  as  its  duty  is  to  respond  to  one 
hundred  subscribers,  there  must  be  one  hundred  such  rows, 
each  with  a  corresponding  connecting  arm  carried  on  the 
vertical  shaft.  It  will  be  seen  that  each  row  represents  a 
subscriber's  line,  while  each  contact-piece  represents  one 
of  the  "  First  Selectors,"  TheV-eperation  of  the  Line 
Switch  is  as  follows  : — 

We  shall  suppose  that,  so  far,  none  of  the  one  hundred 
^subscribers  has  given  a  call,  and  that  the  whole  of  the  one 
hundred  little  projecting  arms  are  standing  opposite  No.  1 
contact  in  each  row.  It  may  so  happen  that  the  twenty- 
fifth  subscriber  in  this  group  is  the  first  to  use  his  tele- 
phone. As  soon  as  he  lifts  his  telephone  off  the  hook,  pre-  " 
paraforv  to  signalling  a  subscriber's  number,  hib  action  re- 
leases the  twenty-fifth  projecting  arm,  allowing  it  to  pl-uinge 
forward  and  come  against  No.  1  contact  piece  in  the  twenty- 
fifth  row.  The  point  of  this  plunger  forces  the  contact 
piece,  into  electrical  contact  with  the  line  wire  of  the  calling 
subscriber,  whose  Tine  is,  of  course,  attached  permanently 
to  this  twenty-fifth  row.  This  subscriber's  telephone  has  now 
been  switched  on  to  No.  1  automaton  in  the  group  of  ten 
"'  first  selectors,"  so  called  'because  they  are  to  respond  to 
the  first  signal  which  the  subscriber  is  about  to  send  out. 

Before  considering  the  action  of  this  "  First  Selector,"  it 
will  be  of  interest  to  see  how  the  Line  Switch  continues 
its  work  in  attending  to  further  calls.  After  releasing  the 
plunger  in  the  twenty-fifth  row  from  its  attachment  to  the 
vertical  shaft,  that  shaft  turns  round  one  step,  carrying  the 
other  ninety-nine  plungers  opposite  No.  2  contact  piece  of 
each  row,  and  leaving  the  ieleased'  plunger  behind  to  keep 
the  calling  subscriber  connected  to  No.  1  Selector.  Who- 
ever happens  to  be  next  to  lift  the  telephone  off  the  hook 
will  be  put  in  contact  with  No.  2  Selector,  as  his  plunger 
will  be  released  and  plunge  forward  as  the  first  one  did. 
We  shall  suppose  this  calling  subscriber  is  the  fourteenth 
in  the  group,  so  that  the  fourteenth  plunger  will  be  left 
in  contact  with  No.  2  Selector,  while  the  remaining  ninety- 
eight  plungers  will  be  stepped  forward  so  that  they  stand 
opposite  No.  3  contact-pieces.  It  is  obvious  that  this  step- 
ping-forward  must  come  to  an  end  when  any  ten  plungers 
have  been  operated,  as  all  the  ten  selectors  will  then  be 
engaged.  What  is  to  happen  if  any  of  the  remaining  ninetv 
subscribers  should  wish  to  give  a  call?  If  another  sub- 
scriber should  lift  his  telephone  off  his  hook,  when  the 
Line  Swieth  has  all  its  ten  possible  connections  made,  the 
vertical  shaft  is  caused  to  rotate  anti-clockwise  and  clock- 
wise alternately,  and  in  doing  so  iit  will  pick  up  any  of  the 
engaged  plungers  w^hich  have  in  the  meantime  become  dis- 
engaged. We  shall  suppose  that  the  fourteenth  subscriber 
and  the  friend  with  whom  he  had  been  speaking  have  both 
hung  up  their  telephones,  so  that  the  fourteenth  plunger 
is  lying  free,  and  ready  to  click  in  to  its  attachment  on  the 
vertical  rod.  It  is  therefore  picked  up  and  carried  back 
with  the  other  free  plungers  till  they  are  opposite  No.  1 
contact-pieces.  In  stepping  forward  again  the  plunger  of 
the  calling  subscriber  will  now  find  its  No.  2  contact-piece 
free,  and  so  on.  But  suppose  that  on  some  occasion  when 
the  vertical'  rod  sweeps  backwards,  it  should  find  none  of 
the  ten  engaged  plungers  yet  free,  what  will  happen?  The 
rod  will  continue  its  to-and-fro  sweeping  until  some  plunger 
does  become  free.  The  Line  Switch  is  said  to  be  hunt- 
ing, but  it  would  not  do  to  let  this  condition  of  things 
happen  too  often  ;  ^t  will  be  well  to  inform  the  engineer-in- 
charge  that  the  Line  Switch  is  hunting,  so  it  lights  up 


a  colouied  lamp  above  its  cabinet.  Should  it  be  forced 
to  continue  hunting  for  more  than  a  few  seconds,  it  will  then 
ring  an  alarm  bell  to  call  the  attention  of  the'  engineer.  And 
should  this  particular  Line  switch  give  alarm  of  this  kind 
frequently,  steps  must  be  taken  to  find  out  who  are  the  extra- 
busy  subscribers  in  this  group  and  re-distribute  their  lines, 
placing  some  of  them  in  another  line  switch,  which  has 
shown  no  sign  of  being  overloaded.  By  experience  it  has 
been  found  that  ten  selectors  are  sufficient  for  one  hundred 
average  subscribers;  only  ten  per  cent,  of  the  subscribers, 
being  likely  to  come  on  at  one  time. 

To  follow  up  the  operations  of  the  first  subscriber  who 
called,  we  have  seen  already  that  his  telephone  line  has  been 
switched  on  by  the  line  switch  to  No.  1  of  the  first  selectors, 
and  that  this  has  been  done  by  the  subscriber  merely. lifting 
his  telephone  off  the  hook.  He  now  signals  "  2  "  by  means 
of  the  dial  on  his  telephone.  Two  electric  impulses  reach 
this  No.  1  selector,  and  cause  its  little  vertical  rod  to  step  up 
to  the  second  row  of  contact  pieces.  Instead  of  having  one 
hundred  connecting  arms  as  in  the  line  switch,  this  much 
smaller  automaton  has  only  one  connecting  arm,  as  the  duty 
of  this  selector  is  merely  to  attend  to  one  subscriber  at  a 
time.  This  one  connecting  arm  is  called  a  wiper,  as  it  is 
permanently  fixed  to  the  vertical  shaft.  This  selector  is  to 
switch  the  calling  subscriber  on  to  the  "thousand"  in  which 
the  desired  number  is.  He  is  calling  No.  2543,  so  he  signals 
2,  causing  the  first  selector  to  step  him  up  to  the  second  row. 
At  present  the  Paisley  Exchange  does  not  require  more  than 
two  rows,  as  its  subscribers  do  not  reach  3000.  However, 
it  is  more  convenient  to  use  a  standard  size  of  selector,  having 
ten  rows  of  contact  pieces,  leaving  room  for  possible  exten- 
sion. Having  stepped  the  connecting  arm  up  to  the  second 
row,  the  vertical  rod  then  turns  round  one  step,  bringing  the 
connecting  arm  on  to  No.  1  contact  piece,  and  if  the  selector 
to  which  this  is  attached  is  free,  the  rod  remains  in  that 
position.  If  that  selector  is  already  engaged,  the  rod  moves 
the  connecting  arm  on  to  No.  2  contact  piece,  and  so  on  until 
it  finds  a  free  selector.  The  reason  why  the  stepping  forward 
ceases  is  that  on  reaching  a  free  selector,  the  electric  current 
cannot  get  to  earth,  so  that  the  driving  power  is  cut  off,  and 
the  rod  oannot  make  any  further  move. 

The  calling  subscriber  is  now  connected  to  a  free  selector 
among  the  "  2000  "  numbers,  and  it  is  the  duty  of  this 
"  second  selector  "  to  switch  him  on  to  the  hundreds  in  the 
number  he  is  signalling.  He  signals  5  by  means  of  his 
dial,  and  this  causes  the  little  connecting  arm  in  this  "  second 
selector  "  to  step  up  its  connecting  arm  to  the  fifth  row  of 
contact  pieces.  The  vertical  rod  then  sweeps  the  connecting 
arm  over  the  contact  pieces,  as  was  the  case  in  the  "first 
se'ector,"  and  having  found  a  free  contact  piece,  the  connect- 
ing arm  comes  to  rest  there.  The  next  group  of  automatons 
might  be  called  "  third  selectors,"  but  as  they  are  to  perform 
the  final  connection,  they  are  called  "  connectors."  A  con- 
nector is  of  the  same  build  as  a  first  or  second  selector,  but 
the  ten  rows  of  the  contact  pieces  are  going  to  serve  a 
different  purpose.  Each  contact  piece  is  permanentlv  con- 
nected to  a  subscriber's  line.  The  particular  connector  to 
which  the  calling  subscriber  has  been  switched  on  contains 
the  telephone  lines  of  these  subscribers  whose  directory  num- 
bers are  from  No.  2500  to  2599.  The  neighbouring  con- 
nector will  contain  subscribers'  lines  from  2600  to  2699,  and 
so  on. 

The  calling  subscriber  having  reached  the  connector  in 
which  No.  2543  has  his  line  permanently  fixed,  how  is  the 
connector  to  complete  the  connection?  By.  signalling  4  bv 
means  of  the  dial,  the  vertical  rod  of 'the  connector  steps  the 
projecting  arm  up  to  the  fourth  row,  so  that  he  is  now  in  line 
with  all  the  forties.  The  calling  subscriber  then  signals  3, 
and  this  causesi  the  vertical  rod  to  step  the  connecting  arm 
round  three  steps,  so  that  it  comes  to  rest  on  the  third  contact 
piece.   The  calling  subscriber  is  now  connected  to  No.  254^. 

Tracing  the  connection  backwards  from  this  final  connec- 
tor, we  start  from  the  end  of  No.  2543s  telephone  line,  and 
we  get  back  to  a  "second  selector"  among  the  500s.  We 
could  not  get  to  the  400s,  as  this  connector  has  no  wiring  to 
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them  ;  it  is  only  concerned  with  the  500s.  We  then  trace 
our  connection  back  to  the  "  first  selector  "  among  the  2000s, 
and  from  there  to  the  line  switch  in  which  we  find  the  line 
of  the  calling  subscriber  fixed  permanently.  Had  we  wished 
to  call  a  subscriber  whose  number  is  3182,  then  the  first 
selector  would  have  to  set  us  out  on  a  different  track.  The 
calling  subscriber  would  have  signalled  3  with  his-dial,.  and 
he  would  have  been  stepped  up  to  the  third  row  of  contacts 
in  the  first  selector  instead  of  the  second  row.  He  would 
then  have  been  connected  with  a  different  group  among  the 
second  selectors.  Here  again  he  would  have  altered  his  track 
by  signalling  only  one  impulse,  and  finally  he  would  reach 
the  second  contact  piece  in  the  eighth  row  of  the  connector 
in  which  3,182  is  fixed. 

From  this  very  general  description  it  will  be  seen  that  the 
complete  multiple  wiring  of  an  automatic  exchange  is  neces- 
sarily a  very  complex  affair,  and  is  only  intelligible  to  the 
outsider  by  following  a  single  complete  set  of  operations 
throughout,  and  in  ignoring  a  great  deal  of  detail  which  could 
only  be  dealt  with  in  a  purely  technical  manner. 


Various  Items. 


Barnsley. — Temporary  Captain  E.  A.  Barker,  Royal 
Engineers,  the  Borough  Electrical  Engineer,  has  been 
awarded  the  Military  CroSs. 

Dividend. — The  directors  of  the  Marconi  Co.  present 
a  very  satisfactory  report  and  propose  a  final  dividend 
of  10  per  cent.,  making  15  per  cent,  for  the  year. 

Halifax. — Private  James  William  Brennan,  of  Siddal, 
who  prior"  to  enlistment  was  employed  in  the  Halifax 
Corporation  Electricity  Works,  has  been  killed  in  action. 
He  was  33  years  of  age. 

Bolton. — The  death  in  action  is  reported  of  Lance- 
Corporal  Thomas  Lees,  Lancashire  Fusiliers.  He  was 
21  years  of"  age  arid  prior  to  the  war  was  a  conductor  on 
the  South  Lancashire  Tramways  System. 

War  Honour. — Temporary  Second  I  ieutenant  Fred  Proud- 
foot,  an  electrical  engineer,  son  of  Mr.  proudfoot,  formerly 
telegraph  superintendent  at  Carlisle  post  Office,  has  been 
awarded  the  Military  Cross. 

Birmingham. — Pvte  Edwin  Fenn,  who  previous  to  joining 
the  colours  m  September  last  was  a  driver  in  the  Corpora- 
tion Tramways,  is  reported  to  have  been  killed.  He  was 
28  years  of  age  and  leaves  a  widow  and  tw'o  children. 

Grimsby. — Mr.  A.  S.  Channon,  the  deputy  electrical 
engineer,  who  has  charge  of  the  Corporation  Electricity 
undertaking  in  the  absence  of  Major  W.  A.  Vignoles,  has 
been  given  an  additional  bonus  of  ^50  as  a  recognition  of 
his  services. 

Porth. — Dr.  Chalke  has  received  intimation  that  his 
son,  1st  A.  M.,  H.  D.  Chalke,  Royal"  Flying  Corps,  has 
been  wounded.  He  has  been  in  France  for  a  year  as 
R.F.C.  wireless  operator,  and  previous  to  joining  the 
colours  was  a  student  at  Cardiff  University  College^ 

Burnley. — The  Corporation  Electricity  Committee  have 
appointed  Arthur  Peel,  of  Nelson,  and  Frank  Wood,  of 
Burnley,  apprentices  at  the  Electricity  Works.  These 
youths  obtained  the  highest  number  of  marks  in  an  ex- 
amination held  at  the  Electricity  Works,  on  June  22nd. 

Personal. — Congratulations  to  Lieut.  Francis  H.  Davies 
(Weston  Electrical  Instrument  Co.),  who  has  just  been 
promoted  to  a  captaincy  in  the  Army  Ordnance  Corps. 
Also  to  Capt.  A.  C.  Gilling,  R.F.C,  on  his  marriage  to 
Miss  Marjorie  Chapman  of  "  Lillington,"  Ambrose  Avenue, 
N.W.,  at  St.  Michael's,  Golders  Green,  on  Saturday  23rd 
inst.  Capt.  Ripley^,  R.E.,of  the  Royal  Flying  Corps,  acted 
as  best  man. 
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Nelson. — Nelson  Town  Council  has  decided  to  grant 
double  pay  to  tramway  employees  who  work  during  holidays, 

A  Gallant  Electrician. — Sapper  Fred  W.  Greenfield, 
linesman  of  the  Royal  Engineers,  has  been  killed  in  action 
in  France.  Before  the  war' he  was  engaged  at  Cardiff  Post 
Office  and  has  been  on  active  service  for  two  years.  -The 
officer  commanding,  in  a  letter  to  his  parents,  says  of 
him  :  "  Your  son  got  wounded  while  stepping  out  of  his 
dug-out  to  allow  a  comrade  to  take  shelter  inside." 

Appointment  Vacant. — The  Chief  Engineer  of  the  Eastern 
Command  (50,  Pall  Mall,  London,  S.W.i)  is  advertising 
for  a  civilian  assistant  electrical  engineer,  who  must  be  over 
military  age  or  finally  ineligible  for  military  service.  The 
duties  of  the  post  will  consist  of  the  inspection  of  electrical 
installations  in  the  Eastern  Command,  and  assisting  the 
Electrical  Engineer  of  the  Command.  The  salary  will  be 
/240  per  annum. 

Rapid  Promotion  of  an  Electrician. — Lieutenant  Claude 
H.  Brazel,  who  prior  to  the  war  was  with  Swansea  Cor- 
poration Electrical  Works,  and  who  has  recently  been 
mentioned  in  Sir  Douglas  Haig's  despatches,  has  relin- 
quished his  appointment  as  adjutant  to  a  C.R.E.  in  France 
with  a  view  to  taking  over  the  command  of  a  Welsh  field 
company.  He  wili  receive  the  temporary  rank  of  major. 
Lieut.  Brazel  is  only  23  years  of  age  and  has  been  on  active 
over-sea  service  since  191 5. 

Edison  Cells. — The  temperature  of  the  electrolyte  in 
the  Edison  iron-nickel  storage  cell,  has  appreciable  influence 
on  the  life  and  efficiency  of  the  battery.  The  effective 
capacity  is  reduced  by  low  temperature  and  the  current 
efficiency  increases  with  temperature  up  to  i20°F.,  beyond 
which  it  decreases  rapidly.  Generally,  it  is  recommended 
that  the  cell  be  not  worked  above  115°  F.  Highest  overall 
efficiency  is  obtained  by  charging  at  low  temperature 
and  discharging  at  higher  temperature. 

Hull. — The  Electricity  Committee  have  under  con- 
sideration the  question  of  linking  up  the  tramway  power 
station  with  the  electricity  works.  At  present  there  are. 
two  separate  power  stations,  one  for  lighting  and  power 
and  one  solely  for  the  tramways  power,  and  there  are  two 
separate  staffs.  The  Committee  have  resolved  that  in 
the  event  of  the  Tramways  Committee  deciding  to  take  a 
supply  of  electricity  they  will  provide  it,  and  that  the 
question  of  terms  be  left-  to  the  chairman,  deputy  chairman 
and  the  engineer.  The  offer  will  be  brought  before  the 
Tramways  Committee  for  their  consideration. 

Two  Belt  Recipes. — An  excellent  dressing  for  leather  belts 
consists  of  equal  parts  of  tallow  and  good  fish  oil ;  it  is. 
mixed  hot  in  a  double  tank  and  applied  by  a  brush  or 
by  immersing  the  belt.  Any  surplus  which  is  not  absorbed 
by  the  belt  should  be  scraped  off  to  prevent  slipping. 
Resinous  dressing  should  not  be  used.  Tests  on  various 
glues  for  making  spliced  joints  in  leather  belts  show  that 
common  fish  or  cabinet  glue  forms  the  cheapest  and  best 
raw  material  for  the  purpose.  To  prepare  the  glue  for 
use  it  should  be  melted  in  the  ordinary  way  and  then 
one  pint  of  gasoline  added  per  one  gallon  of  glue.  After 
thorough  mixing  the  glue  is  ready  for  use  and  it  may  be 
re-heated  whenever  required.  The  gasoline  should  contain 
little  if  any  paraffin  since  this  weakens  the  glue.  It  is 
important  that  the  splice  be  planed  smooth  and  trimmed 
square  ;  when  laid  together  the  two  portions  of  the  splice 
should  make  a  smooth  and  exact  continuation  of  the  belt. 
The  glue  should  be  used  at  about  2i2°F.  (temperature  of 
boiling  water)  and  should  then  be  a  thin  syrup  so  that  a 
brushful  runs  back  into  the  pot  in  thin  streams. — Engineer- 
ing Magazinp, 
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IMPROVEMENTS    IN    D.C.  WATT-HOUR 
METERS.* 

Whereas  the  rotating1  field  a.c.  motor  meter  has 
reached  a  high  degree  of  electrical  and  mechanical 
perfection  (in  that  it  is  simple,  reliable  and  very  accu- 
rate), the  same  cannot  be  said  of  d.c.  motor  meters. 
Excessive  frictionaJ  resistance  in  one  part  and  another 
•of  the  moving  system  is  perhaps  the  principal  cause 
of  this  state  of  affairs,  but  there  are  other  defects  nearly 
as  serious,  and,  since  the  d.c.  motor-watt-hour  meter 
is  still  at  least  as  important  as  the  ampere-hour  type, 
despite  the  rapid  increase  in  use  of  the  latter,  it  is  very 
desirable  that  an  improved  construction  be  developed. 
That  there  is  room  for  development  will  be  appreciated 
when  it  is  said  that  the  general  construction  of  d.c. 
watt-hour  meters  has  changed  little  since  Thomson 
invented  his  instrument  in  the  early  nineties. 

If  arranged  as  a  simple  dynamometer-wattmeter,  the 
meter  is  naturaJly  affected  enormously  by  stray 
magnetic,  fields.  The  readings  may  be  vitiated  by  the 
stray  field  from  a  neighbouring  current-carrying  con- 
ductor, from  a  dynamo  or  motor,  or  from  a  permanent 
magnet  placed  alongside  the  meter  (with  fraudulent 
intent.  Even  the  weak  field  of  the  earth  is  sufficient  to 
introduce  serious  error  at  low'  meter  load — -e.g.,  4  to 
•6  per  cent,  at  5  per  cent,  full-load.  The  only  reliable 
method  of  eliminating  error  due  to  neighbouring 
current-carrying  conductors  and  to  the  earth's  field  is 
to  check  and  adjust  the  meter  after  erecting  it  in  the 
position  w  here  it  is  to  be  used.  The -importance  of  so 
doing  is  increased  by  the  heavier  currents  now  common 
in  distributing  miains  and  by  the  pressure  of  heavy 
current  traction  circuits  near  houses.  Since  the  whole 
idea  of  using  d.c.  watt-hour  meters  in  preference  to.  the 
cheaper  ampere-hour  meters  is  to  secure  greater 
■accuracy,  it  is  obviously  most  important  that  the  watt- 
hour  meter  be.  made  free  from  stray-field  errors. 
Hitherto   this  has  been  done  for  heavy  current  and 

£  *  The  new  meter  which  forms  the  main  feature  of  this  article 
is  a  German  invention,  and  the  description  of  it  is  taken  from 
■Elektrotechnische  Zeitschrift.  No  apology  is  needed  for  pre- 
senting this  information  to  our  readers.  On  the  contrary,  the 
new  meter  embodies  a  number  of  novel  and  important  features, 
■and  it  would  be  the  greatest  folly  to  handicap  ourselves  in  the 
coming  trade  war  by  refusing  to  study  the  enemy's  progress. 


switchboard  meters  by  using  two  meter  systems 
arranged  astalically.  The  two  armatures  lie  one  above 
the  other,  and  they  are  subjected  to  fields  of  opposite 
polarities.  This  construction  is  dear,  and  consequently 
inapplicable  to  ordinary  meters;  it  involves  a  heavy 
moving  system,  and  iit  is  not  completely  astatic,  a 
strong  local  field  being  still  capable  of  producing 
appreciable  errors. 

The  combined  friction  of  commutator,  clockwork  and 
spindle  bearings  in  a  d.c.  watt-hour  meter  as  hitherto 
constructed  introduces  errors  which  are  considerable 
at  light  load  and  increase  in  the  course  of  service.  Metal 
filament  lamps  have  reduced  the  load  on  many  existing 
meters  to  a  very  small  percentage  of  full  load,  and  the 
economy  of  these  lamps  has  led  many  central  stations 
to  cater  specially  for  small  consumers,  in  metering 
whose  load  great  accuracy  is  essential.  The  meters 
used  must  not  only  be  accurate  in  the  upper  portion  of 
their  range  ;  they  must  also  record  accurately  the  more 
common  demand  of  3  to  10  per  cent,  full  load.  That 
this  may  be  done,  friction  must  be  reduced  to  a 
minimum. 

Finally,  the  construction  of  the  ordinary  Thomson 
d.c.  watt-hour  meter  qoimpares  very  unfavourably  with 
that  of  induction  meters  and  magnet  motor  meters. 
The  meter  is  too<  complex,  large,  heavy  and  dear ;  and 
its  most  important  component,  the  drum-wound  arma- 
ture, is  accessible  with  difficulty,  the  heavy  current 
coil  being  placed  as  near  to  it  as  possible  in  order  to 
develop  its  high  torque.  It  is  necessary  to  remove  one, 
at  least,  of  the  field  coils  to  obtain  access  to  the  arma- 
ture, and  this  disturbs  the  calibration  of  the  instru- 
ment. 


Fig.  r.  Fig.  2. 


A  type  of  d.c.  watt-hour  meters,  known  for  many 
years  past,  which  eliminates  the  considerable  disad- 
vantages of  the  drum  armature,  uses  a  fiat  coil  or  disc 
armature,  the  construction  of  which  is  shown  in  Fig.  r. 
A  number  of  sector-shaped  armature  coils,  assembled  to 
form  a  disc,  rotate  in  the  field  of  two  semi-circular 
current  coils  or  pair  of  coils  (Fig.  3),  so  that  the  two 
halves  of  the  armature  system  are  subjected  to  fields 
of  opposite  polarity,  and  are  inherently  an  astatic  com- 
bination superior  to  the  astatic  arrangement  of  drum 
armatures  and  without  a  double  system.  The  armature 
can  be  withdrawn  and  replaced,  as  in  disc  type  ampere- 
hour  and  induction  meters,  without  disturbing  field 
coils,  compensation  coil,  and  calibration  of  the  instru- 
ment, if  space  be  left  between  the  field  coils  for  with- 
drawal of  the  spindlle,  or  if  the  field  coils  be  placed 
only  under  the  armature. 

The  question  arises  as  to  why  drum-wound  arma- 
tures have  hitherto  been   used  almost  exclusively  in 
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these  meters?  There  has  been  no  lack  of  patents 
relating  to  disc  armatures.  The  well-known  American 
meter  constructor,  Duncan,  built  some  disc  meters 
nearly  twenty  years  ago,  but  soon  went  oyer  entirely  to 
the  drum  armature.  Quite  recently  several  European 
firms  have  built  disc  armature  wattnhour  meters,,  but 
still  this  type  rinds  little  application  in  practice.  The 
reason  for  this  is  that  disc  armature  meters  as  hitherto 
built  for  this  sen  ice,  develop  a  very  weak  torque,  and 
this  defect  more  than  compensates  for  the  mechanical 
and  electrical  advantages  in  other  lespects.  Actually 
there  is  no  reason  why  a  disc  armature  should  not  be 
built  to  provide  a  sufficiently  high  torque  without  a 
very  heavy  or  otherwise  objectionable  construction,  and 
without  an  abnormal  consumption  of  energy  in  the 
meter  itself. 

In  order  to  do  this,  the  number  of  ai mature  coils 
must  be  limited,  otherwise  there  is  interference  between 
the  driving  torque  developed  by  them.  For  example, 
an  eight-coil  armature  is  shown  in  Fig.  2,  with  a  two- 
pole  field  system.  There  are  always  several  armature 
coils  under  each  field  winding,  and  since  the  current  in 
adjacent  radiai  wires  flows  in  opposite  directions  the 
net  driving  torque  due  to  these  wires  is  nil,  and  they 
simplv  add  to  the  idle  weight  and  resistance  of  the 
armature.  Current  flows  in  the  same  direction  only  in 
the  radial  wires  AA,  BB  corresponding  to  the  commu- 
tator segments  then  under  the  brushes.  Increasing  the 
number  of  armature  sections  reduces  the  pulsations 
in  the  driving  torque,  but  also  reduces  the  torque  itself. 
It  is  therefore  inadvisable  to  make  the  number  of  arma- 
ture coils  more  than  twice  the  number  of  field  poles. 


f 
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Fig.  3. 

Then  the  radial  wires  of  each  coil  are  either  in  fields  of 
opposite  polarity  (so  that  the  torques  add)  or  else  one 
radial  wire  is  in' or  near  the  neutral  zone,  and  therefore 
has  little  effect  either  in  increasing  or  reducing  the 
torque. 

Fig.  3  represents  a  three-part  disc  armature,  with 
two  pairs  of  semi-circular  field  coils,  the  superposed 
field  coils  acting  in  the  same  direction  to  produce  a  flux 
.a  right  angles  to  the  plane  of  the  armature.  There  is 
practically  no  "  interference  "  in  this  armature,  hence 
the  winding  may  be  short  and  light,  and  the  mechanical 


and  electrical  characteristics  are  favourable.  For  in- 
stance, a  moving  system  weighing  75  grms.  develops 
6^  to  7  grm.-cms.  torque,  the  shunt  consumption  being 
15  milliamperes.  The  disc  diameter  is  about  1^  times 
that  of  the  equivalent  drum,  but  the  spindle  is  very 
much  shorter  (Fig.  4),  and,  by  means  described  later, 
the  necessity  for  a  worn  gear  on  the  spindle  is  elimi- 
nated. Bv  using  two  sets  of  field  coils,  as  in  Fig.  3, 
the  torque  is  made  35  to  40  per  cent,  greater  than  if 
the  upper  pair  of  coils  be  omitted,  but  the  armature  is 
more  easily  accessible  in  the  latter  case. 


A 
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Fig.  4. 

Only  the  radial  conductors  in  a  disc  armature  can 
be  effective  as  regards  driving  ihe  latter,  and,  in  order 
to  reduce  the  idle  electrical  resistance  and  dead  weight, 
the  angle  of  the  coils  may  be  reduced,  the  number  of 
coils  increased,  and  the  number  of  field  poles  increased 
simultaneously,  in  order  to  eliminate  the-  interference 
already  noted.  Certain  constructional  complications 
being  introduced,  not  more  than  four  poles  should  be 
provided  in  the  field  system  unless  the  conditions  are 
exceptional. 


Fig. 
5- 


Fig.  5  represents  a  four-pole  fiefld  system,  in  which 
the  field  coils  are  close  togethei,  save  that  a  gap.  is. 
left  at  one  point  for  the  passage  of  the  armatur 
spindle  without  disturbing  the  field.  Such  a  construc- 
tion is  doubly  astatic,  and  it  is  highly  improbable  that 
any  stray  field  be  powerful  and  local  enough  to  exert 
any  unbalanced  effect  on  the  armature.  For  conveni- 
ence in  construction  all  four  field  coils  may  be  mounted 
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on  one  carrier,  ;is  shown  in  Fig  5,  and  the  magnetic 
circuits  of  the  several  coils  arc  such  that  a  powerful 
field  can  be  developed  by  comparatively  light  winding's. 
Two  armature  coils  lying  opposite  to  each  other  arc 
connected  in  .series  to  form  one  armature  section  ;  and 
the  three  armature  sections  are  then  connected  to  three 
adjacent  bars  of  a  6-bar  commutator.  The  latter  1; 
built  so  that  opposite  segments  are  electrically  con- 
nected.      One  method  of  effecting    this  connection 


Fig.  6. 


rsimplv  and  with  certainty  is  illustrated  in  Fig.  6. 
Straight  strips  of  silver  AA,  BB,  CC,  provided  with 
centre  holes .  to  pass  on  to  the  spindle,  are  bent  to 
:fl-shape  and  threaded  on  to  the  spindle  (with  insulating 
discs  between  them),  and  spaced  evenly  apart.  There 
could  hardly  be  a  simpler  or  more  satisfactory  construc- 
tion. 

(To  be  continued.) 


PUMPING  ELECTROLYTE  FROM  CARBOYS. 


By  George  A.  Brodek. 


Electrolyte  for  storage  batteries  is  usually  shipped  in  car- 
boys which  are  heavy  and  unwieldy.  The  ordinary  method 
of  pouring  the  electrolyte  or  acid  directly  out  of  the  carboy 
into  pitchers  or  jars  by  means  of  which  the  individual 
battery  cells  are  filled  is  a  difficult  task  and  results  in  con- 
siderable trouble,  loss  and  contamination  of  solution,  wasting 
of  time,  and  frequently  destruction  of  clothing.  Where 
there  are  quite  a  number  of  stationary  battery  cells  to  be 
filled,  as  in  the  case  of  a  new  installation  or  where  the 
electrolyte  is  being  completely  renewed,  I  find  that  a  carboy 
pump  similar  to  the  one  illustrated  is  a  desirable  adjunct. 

This  device  consists  merely  of  a  foot  pump  or  bellows  con- 
nected by  a  "rubber  tube  to  a  rubber  stopper  in  the  neck  -of 
the  carboy  x  from  this  stopper  another  tube  leads  to  the  jars 
or  cells  to  be  filled.  The  rubber  stopper  must  fit  very  tightly, 
lias  two  holes  passing  through  it  and  into  one  of  these  is 
placed  a  short  piece  of  glass  or  hard-rubber  tube  to  the  top 
of  which  the  tube  from  the  pump  is  connected.  Through 
the  other  hole  in  the  stopper  passes  a  long  piece  of  glass  or 
liard-rubber  tubing  which  is  preferably  curved  slightly  so 
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as  to  reach  the  lowermost  part  of  the  carboy;  this  glass 
tube  projects  above  the  rubber  stopper  just  enough  to  permit 
fastening  the  discharge  tube  or  hose  to  it.  If  this  scheme  is 
used  for  nitric  acid  or  other  chemcal  that  would  act  on 
rubber,  every  part  of  the  acid  tubing  within  and  outside  the 
carboy  must  be  made  of  glass. 

The  principle  of  the  device  is  very  simple.  Air  is  forced 
in  from  the  pump  or  bellows  and  creates  a  pressure 
on  the  surface  of  the  electrolyte  or  acid  in  the  carboy. 
This  forces  the  electrolyte  up  through  the  glass  tube  and 
discharge  hose  which  can  be  carried  to  any  jar  or  cell  to  be 
filled.  The  tubing  should  be  of  one-fourth  or  three-tighths 
inch  in  internal  diameter.  By  this  device,  especially  if  a 
bellows  is  used,  a  steady  pressure  can  be  maintained  upon' 
the  electrolyte  so  as  to  secure  a  constant  flow  regardless  of 
the  amount  of  liquid  left  in  the  carboy  ;  in  fact  the  car- 
boy can  be  emptied  to  almost  the  last  drop.  By  placing  a 
small  pinchcock  near  the  end  of  the  filling  or  discharge  hose, 
or  by  bending  this  hose  sharply,  it  is- possible '  to  stop  the 
flow  of  electrolyte  without  spilling  a  drop  when  changing 
from  one  cell  to  another. 

In  using  this  device  for  filling  a  large  storage  battery 
which  has  cells  on  several  tiers  it  is  advisable  to  fill  the  jars 
or  cells  on  the  upper  tier  first  while  the  carboy  is  quite  full. 
In  this  w-av  considerable  energy  is  saved  by  the  man  operat- 
ing the  pump  since  a  smaller  amount  of  air  will  be  re- 
quired to  lift  the  fluid  than  when  the  carboy  is  nearly 
empty.  The  carboy  can  be  mounted  on  a  truck  and  moved 
from  one  portion  of  the  battery  to  another  if  it  is  desired  to 
have  a  discharge  hose  of  moderate  length. 


Section  Through  Carboy  Showing  Method  of  Pumping  Electrolyta 
or  Other  Acid. 

This  scheme,  while  by  no  means  new,  is  very  effective 
for  taking  acid,  electrolyte,  or  other  chemicals  from  carboys 
without  waste  or  contamination  of  liquid  or  damage  to  the 
clothing  of  the  operator,  and  it  should  be  more  generally 
LISed. — Electrical  Review,  Chicago. 


Doncaster. — Me.  E.  S.  Rayner,  the  electrical  engineer 
and  tramway  manager  to  the  Doncaster  Corporation,  has 
been  given  an  appointment  under  the  Admiralty,  and  has 
been  granted  an  early  release  from  his  duties  at  Rotherham. 
His  salary  under  the  Admiralty  will  be  £700  a  year.  At 
the  last  meeting  of  the  Doncaster  Town  Council  a  recom- 
mendation from  the  Electrical  and  Tramways  Committee 
that  Mr.  Rayner's  salary  be  increased  from  £450  to  £500 
a  year  was  not  confirmed. 
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FUNDAMENTALS  OF  ILLUMINATION. 


(Continued  from  page  317.) 


Pari  2. — Photometers  and  Distribution  Curves. 
The  photometer  was  mentioned  in  the  preceding'  article  as 
the  instrument  used  for  measuring-  the  candle-power  of  a 
light  source.  The  two  general  types  most  widely  used  are" 
the  horizontal  bar  type  and  the  Ulbricht  sphere.  The  prin- 
cipal parts  of  the  horizontal  bar  photometer  are  indicated 
in  Fig.  7.  The  lamp  whose  candle-power  is  to  be  measured 
is  designated  as  B ;  A  is  a  lamp  whose  candle-power  w  e 
know.  C  is  a  vertical  screen  illuminated  by  both  lamps, 
which  is  movable  between  them  along  the  horizontal  bar. 
Since  the  illumination  on  a  surface  varies  inversely  as  the 
square  of  its  distance  from  the  light  source,  the  illumina- 
tion on  the  two  sides  of  the  screen  C  can  be  changed  at 
will  by  moving  its  position.  To  obtain,  a  candle-power  read- 
ing, the  screen  is  moved  until  the  illumination  on  both 
sides  is  the  same  (a  special  screen  and  minors  permits  a 
comparison  to  be  easily  made).  The  distances  to  each  lamp 
are  then  measured  and  the  candle-power  of  the  lamp  B  cal- 
culated with  the  aid  of  the  inverse  square  law. 

A'  * 


Fig.  5. — The  Foot-Candle  Intensity  of  Illumination  on  A  B 
is  Less  than  on  A'B.   (See  p.  317,  June  i  issue.) 

For  example,  when  the  illumination  on  both  sides  of  the 
screen  C  is  the  same,  then,  from  the  inverse  square  law,  the 
candle-power  of  lamp  B  compares  with  the  candle-power 
of  lamp  A,  in  direct  proportion  to  the  distance  from  B  to 
the  screen,  squared,  divided  by  the  distance  from  A  to  the 
screen,  squared.  To  illustrate  :  assume  that  the  illumina- 
tion on  both  sides  of  the  screen  is  equal  when  the  distance 
X  (Fig.  7)  is  60  inches,  the  distance  Y  40  inches,  and  the 
candle-power  of  A  is  50.  Then 


C-p.  of  B 
C-p.  of  A 

whence  C-p.  of  B 


4o2       C-p.  of  B 

7—,  or   

6ot  50 


1600 
3600 


Fig.  7. — Essential  Parts  of  Horizontal  Bar  Photometer. 


It  is  evident  that  a  determination  of  candle-power  made 
by  means  of  a  horizontal  bar  photometer  gives  an  indica- 
tion of  the  strength  of  light  in  one  direction  only,  in  this 
case  in  a  direction  lying  in  the  horizontal  plane.  Since  the 
candle-power  emitted'  in  a  horizontal  plane  varies  for  various 
directions  lying  in  this  plane,  provision  is  made  to  rotate 
the  lamp  about  its  vertical  axis  while  it  is  being  photo- 
metered,  whereby  an  average  horizontal  candle-power  deter- 
mination will  be  obtained. 

The  candle-power  from  the  tip  end  of  the  lamp  could  be 
measured  by  placing  the  lamp  B  in  a  horizontal  position 
w  ith  its  tip  end  toward  the  screen,  so  that  the  light  reaching 
the  screen  would  be  only  that  emitted  in  the  direction  of  the 
tip.  In  the  same  manner  the  candle-power  at  any  angle 
from  the  lamp  could  be  obtained  by  tilting  the  lamp  under 
tesl  at  this  angle.  Most  photometers  are  so  arranged  that 
the  lamp  can  be  tilted  at  any  angle  desired.  Jt  candle- 
power  readings  are  taken  on  a  lamp  for  the  light  given  off 


at  angles  corresponding  to  equal  intervals  between  vertically 
downward  to  vertically  upward,  and  the  lamp  is  rotated 
during  the  test,  the  readings  will,  if  properly  weighted,, 
represent  a  measure  of  all  the  light  given  off  by  the  lamp,, 
or,  in  other  words,  the  mean  spherical  candle-power. 

The  second  type  of  photometer,  the  Ulbricht  sphere, 
measures  by  a  single  reading  the  average  light  intensity 
of  a  lamp  in  all  directions,  which  is  its  mean  spherical 
candle-power.    Fig.  8  shows  diagrammatically  the  .irrange- 


Fig.  8. — Essential  Parts  of  Sphere'  Photometer. 


ment  of  parts  of  a  sphere  photometer.  The  lamp  is  p'aced' 
near, the  centre  of  a  large  sphere  whose  inside  surface  is  a 
flat  white.  The  rays  of  light  from  the  lamp  are  reflected 
and  redirected  many  times  within  the  sphere,  so  that  light 
reaching  the  glass  window  D,  has  been  diffused  and  reflected 
from  all  parts  of  the  surface,*  and  by  an  elaborate  mathe- 
matical analysis,  it  can  be  proved  that  it  is  a  measure  of 
the  total  light  output  of  the  lamp.  (Fig.  S  shows  only  the 
light  dispersion  of  a  single  horizontal  beam.) 

The  light  coming  through  the  window-  D  is  compared 
with  that' from  a  standard  lamp  A  (which  is  movable),  and1 
the  known  candle-power  of  the  standard  lamp,  divided  by 
the  square  of  the  distance  X  between  the  screen  C  and  the 
lamp  A,  and  multiplied  by  a  factor  known  as  the  constant 
of  the  sphere,  .gives  with  but  one  reading  the  spherical 
candle-power  of  the  lamp  B>. 

Photometers  of  the  horizontal  bar  type  are  used  where  it" 
is  desired  to  plot  the  distribution  of  light  in  all  directions, 
from  a  lamp  or  where  only  horizontal  candle-power  readings 
are  wanted,  as  may  often  be  the  case  with  Mazda  B  lamps. 
Sphere  photometers  give  at  one  reading  the  spherical  candle- 
power  of  a  lamp,  but  do  not  permit  measurements  of  the 
light  distribution.  No  mention  has  been  ma'de  of  the  photo- 
metry of  lamps  with  reflectors  and  of  complete  lighting 
units,  but  the  discussion  applies  to  the  photometry  of  all 
kinds  of  light  equipment  as  well  as  to  bare  lamps.  With' 
lighting  units  .the  nature  of  the  light  distribution  is 
desired  in  practically  all  cases,  so  that  -a  photometer  of  the 
horizonal  bar  type  must  be  used. 

(To  be  continued.') 


Cousjty  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Officer  for  the  week:  Commander  C.  Campbell. — 
Monday,  July  9th  :  Technical  Instruction  for  No.  3  Co.  Ri<>ht 
Half  Co.,  at  Regency  Street ;  Drill  No.  3  Co.  Left  Half  Co.  ; 
Signalling  Class,  Recruits'  Drill,  6.30.  Tuesday :  Lectures 
6.30  ;  Physical  Drill  and  Bayonet  Fighting,  7.30.  Wednesday  : 
Drill  No.  1  Co.  Right  Half  Co.  Thursday  :  Drill  No.  2  Co. 
Right  Half  Co.  ;  Ambulance  Class,  6.30 ;  Signalling.  Friday 
Technical  Instruction  for  No.  3  Co.  Left  Half  Co.,  at  Regency 
Street ;  Drill  No.  3  Co.  Right  Half  Co.  ;  Recruits  Drill,  6.30. 
Saturday  :  C.O.'s  Parade,  2.45.  Uniform  for  drill  in  Hyde  Park. 
Other  orders  as  usual.  The  seniority  of  N.C.O.s  in  No.  3  Co. 
is  as  follows,  and  not  as  published  in  the  orders  dated  June  14  : 
Sergeants  P.  H.  H.  Jantzen,  H.  J.  Golding,  J.  W.  Fyfe,  J.  M. 
Smith.  Corporals  W.  Ismay,  G.  J.  D.  Scott.  H.  G.  Wood, 
W.  J.  Cross.  Acting  Corporals  J.  T.  Gillespy,  A.  E.  Salisbury, 
W.  Langford,  J.  W.  Brookes. 

*  It  is  seen  that  the  direct  rays  are  prevented  from  reaching  the 
window  by  the  Shield  E. 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A_ 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp..  70  illustrations.  2s.  9d.  post  free  from  ElectricttS" 
Office. 
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I  .  •   •  working 

I   24  hours  a  day 

and  doing  good    useful  work    all   the  time. 

I  SUN  FANS 


are  installed  in  large  numbers  of  munition  works, 
including  Royal  Arsenals,  Dockyards,  etc.  By 
ensuring  a  constant  and  adequate  supply  of  pure, 
fresh  air,  they  eliminate  the  lassitude  occasioned 
by  impure  air.  Continuous  and  efficient  output 
of  material  is  the  result.  Sun  Fans  will  run  day  in 
day  out,  with  only  very  occasional  attention  in  the 
way  of  oiling  and  cleaning. 

Write  to-day  for  full  particulars — the  type  illus- 
trated is  manufactured  in  10  sizes  from  12  to 
60  in.  for  D.C.  and  up  to  48  in.  A.C.  The  largest 
size  moving  20,000  cub.  ft.  of  air  per  minute. 


118-120.  CHARING  CROSS  RD..  LONDON.  W.C  2 


Telephone 
Telegrams 


Gemini  2291  (3  lines). 
"  Secabilis  Ox,  London." 


✓ 


ACCUMULATORS 


of  any   size   for   every  Purpose. 


ELECTRICAL  cufton  junction. 
STORAGE  CQ  manchesteb 

f  ¥>  #rTri\        LONDON  OFFICE i 
Li  M  1  1  Ll)  ».  VICTORIA  «TR£Efc 
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HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write     for     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties.  Shipyards  and  Railways  ;  also  on  India  and  War  Office  Lists. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 


PORTABLE  ELECTRIC  DRILLS, 

Made  in  various  sizes, 
Capacities  A  in.  to  2  in.  metal. 


THE  "  DUNTLEY "  HEAVY  DUTY  AIR 
COOLED    ELECTRIC    DRILLS  AND 
GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAM- 
ING. TUBE  EXPANDING  AND 
GRINDING  TOOLS. 

Wound  for  all  Currents  and 
Voltages. 

Designed  to  withstand 
the  heavy  overloads 
incidental  to  hard  and 
continuous  work  with- 
out damage. 


Machines  for  Engineers,  Shipbuilders, 
Aeroplane  Builders,  Iron  Founders, 
Motor  Car  Builders,  Motor  Garages. 


PORTABLE 
ELECTRIC  BLOWER, 

Direct  and  Alternating  Current, 

For    cleaning    the    windings  of 
Electrical  Machinery  and  Switch- 
gear. 


General  Offices — 

PALACE  CHAMBERS, 
9,  BRIDGE  ST.,  WESTMINSTER,  S.W.  1. 

Teleg.  Add.:  "Caulking,"  Pari.,  London. 
Telep.  No. :  Gerrard  9215  (3  lines). 

Main  Faetory-FRASERBURGH,  SCOTLAND. 


No.  4X  CENTRE  SPINDLE  DRILL. 

(Side  spindle  type  can  also  be  supplied). 

Capacity  2  in. 
holes  in  steel. 


Write  for  our  latest  Catalogue. 
No.  8  E. 

London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  STREET.  S.W.  I.  near 
St.  James's   Park  Station,  District  Railway. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Our  Special  pattern 
(Regd.  No.  403,835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (nom)  | 

ir  i  ir  1 1  **  i  ir  i  2'  1 2*'  1  3'  1 

3J*  |  4* 

Grooves 

a*  1  a'  1  v  1  a'  1  a'  1  r  1  r  1 

r  1  r 

Tupelo  1 
Price  > 

QUOTED    ON  APPLICATION. 

Trade 

Allowance  for  Quantities  on  Application 

Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


VIGERS  BROTHERS, 
address  67.  KING  WILLIAM  ST.,  LONDON,  E.C 


BELLING 


FIRES. 
GRILLERS. 
BOILERS. 
OVENS. 


Also  all  kinds  of  SPECIAL  ELECTRICAL  APPARATUS 
for    Munition    Works    and    Manufacturing  Purposes. 

BELLING  &  CO., 

ELECTRIC    HEATING     AND  COOKING  SPECIALISTS. 

Derby    Road    Works,    Montague  Road, 

UPPER  EDMONTON.  LONDON.  N. 
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TO    OUR  READERS. 

Electricitt  is  published  every  Friday,  8Dd  is  on  sale  at  the  principal 
Railway  Station  BookBtalU  and  Newsagents  on  that  day.  It  has  a  very 
targe  sale  throughout  the  United  Kingdom,  as  well  as  in 
-the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  neoessarily  identify  himself  with  their 

^Questions  to  which  an  answer  is  required  must  be  accompanied  by  a  Id. 
-stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  . 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  Cd.  a  vear,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid 'in  the  United  Kingodm;  12s.  6d.  a  year  to 
'Foreign  Countries,  postage  prepaid.  . 

All  remittances  payable  to  the  Publishers,  S.  Renteix  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.C.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
Wo  postage  need  be  paid.  ^  

Current  Topics. 

That  enterprising  body,  the  Decimal  Association,  is 
making  bold  and  repeated  bids  for  a  universal  change 
over    to    the    increasingly  popular 
u     .      metric  system  of  weights,  measures, 
The   Metric     an(j  coinage.    In  the  opinion  of  the 
System.        Association  the  adoption  of  the  metric 
system  is  a  necessity  if  we  are  to 
extend  our  foreign  trade.    After  the  war,  the  largest 
'employer  of  labour  In  the  country  at  the  present  time, 
viz.,  the  Ministry  of  Munitions,  will  have  greatly  reduced 
its  output,  if  not  entirely  closed  down  its  works.  It 
follows,  therefore,  that  serious  consideration  must  be 
given  to  utilising  British  war  factories  for  increased 
export  production,  the  extension  of  which  will  be 
vitally  necessary  in  helping  to  relieve  the  heavy  financial 
strain  of  our  huge  war  debt.    The  continued  use  of  our 
present  weights  and  -measures  is  a  hindrance  to  such 
development,  and  such  a  handicap  must  be  removed 
before  we  can  hope  for  the  full  development  of  com- 
mercial intercourse  between  the  nations. 


No  mention  has  been  made  of  the  educational  aspect 
-of  the  question,  but  it  really  overshadows  all  other 
considerations  and  demands  that  we  should  submit 
to  some  little  inconvenience  at  the  present  in  order 
that  later  generations  may  be  able  to  devote  more 
time  to  urgently  required  studies  in  science  and  lan- 
guages. If  the  metric  system  were  made  the  only 
legal  one  for  buying  and  selling  in  this  country,  as 
their  machines,  gauges,  etc.,  wore  out,  most  manu- 
facturers would  replace  them  by  those  made  to  metric 
standards,  at  little  if  any  greater  cost  than  would  be 
incurred  in  purchasing  similar  apparatus  made  to  the 
old  measures.  The  fact  that  a  large  number  of  well- 
known  engineers  are  in  favour,  of  the  metric  system  is 
sufficient  proof  that  they  consider  any  cost  of  changing 
machinery  in  their  works,  if  necessary,  well  repaid 
by  the  increased  ease  in  calculation,  and  consequent 
saving  of  time,  if  the  metric  system  were  adopted. 


The  Chamber  of  Commerce  Bill,  recently  drafted, 
contains  a  special  clause  which  allows  of  no  ambiguity. 
It  provides  that  "  nothing  in  this  Act  shall  affect  the 
manufacture  or  use  of  any  machinery,  tool,  pattern, 
sieve,  template,  or  other  article  made  by  measures 
other  than  metric  measures."  If,  therefore,  the  Bill 
were  passed  and  the  metric  system  were  compulsory 


to-day,  the  engineer  would  not  be  affected  in  any  way 
except  in  dealings  based  upon  quantity  prices.  He 
could  still  make  everything  which  he  now  makes, 
and  sell  the  product,  although  its  dimensions  were  on 
the  old  measures.  If,  however,  he  quotes  or  supplies 
anything  at  a  price  per  lb.  or  per  foot  he  would  be  in 
trouble.  For  example,  he  could  sell  1,000  g  bolts, 
5  ins.  long,  at,  say,  one  $d.  each,but  he  could  not  sell 
them  at  3*d.  per  lb.  Articles  could  be  described 
in  terms  of  the  old  measures,  but,  where  payment  is 
proportional  to  their  aggregate  weight  or  length,  the 
new  measures  must  be  used. 


Now  that  the  thoroughly  efficient  training  of  embryo 
engineers  has  come  to  be  realised  as  one  of  the  essentials 

to  our  successful  future  as  the  greatest 
Engineering  Empire  in  the  world,  it  is  highly 
Students.      satisfactory    to    note    the  progress 

which  is  being  made  in  connection 
with  the  proposed  scheme  for  admitting  youths  to 
special  membership  of  the  Junior  Institution  of  En- 
gineers. I  have  previously  touched  upon  the  subject 
in  these  columns,  and  now  have  pleasure  in  stating 
that  the  Committee  appointed  by  the  Council  to  for- 
mulate the  conditions  under  which  youths  intending 
to  enter  the  engineering  profession  or  tram  for  staff: 
appointments  in  engineering  works  may  be  admitted 
to  the  Institution,  has  submitted  some  very  promising 
draft  proposals,  upon  which  the  Committee  invite 
comment. 


The  draft  proposals  are,  briefly,  that  a  "  Cadet 
class  of  Associate  Member  shall  be  created  whereby 
admission  to  the  Junior  Institution  shall  be  extended 
to  youths  of  fifteen  years  of  age  and  over,  who  intend 
entering  the  engineering  profession,  and,  having  re- 
ceived a  good  general  education,  shall  be  enrolled 
students  of  such  technical  colleges  and  schools  as  may 
be  approved  by  the  Council,  or  shall  be  apprentices 
indentured  or  otherwise,  who  are  receiving  practical 
instruction  in  approved  engineering  works  under  the 
supervision  of  responsible  members  of  the  staffs  of  such 
works. 


It  is  proposed  that  youths  admitted  to  "  Cadet 
memberships  shall  be  entitled  to  attend  meetings  and 
visits  arranged  by  the  Institution,  either  in  London 
or  the  Provinces,  and  also  to  seek  advice  and  counsel 
from  the  Council  or  one  of  its  responsible  officers  on 
matters  concerning  their  careers  in  the  engineering 
profession.  Such  Cadet  members  would  also  be  en- 
titled to  assistance  in  securing  employment  in  engi- 
neering works,  or  advancement  when  suitably  qualified. 
They  would  furthermore  have  the  use  of  the  technical 
library  at  the  offices  of  the  Institution  in  London  and 
be  admitted  to  the  reading-room.  In  addition,  it  is 
intended  that  Cadet  members  should  be  entitled  to 
derive  such  help  in  connection  with  their  training  as 
engineers  as  their  needs  may  require,  and  which  may 
be  within  the  scope  of  the  Council  to  provide. 

There  are  other  details  which  space  does  not  permit 
me  to  include  in  these  notes  ;  suffice  it  that  the  move- 
ment is  a  decided  step  in  the  right  direction,  and  creates 
a  precedent  which  might  well  be  followed  by  other 
engineering  and  scientific  institutions.    In  order  to 
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meet  the  drastic  competition  which  will  follow  on  the 
declaration  of  a  military  peace  it  is  essential  that  the 
rising  generation  be  as  well  and  as  thoroughly  trained 
as  possible.  A  victory  in  the  field  to-day  would  have 
little  value  if  followed  by  an  industrial  defeat  in  a  few 
years'  time.  This  war  has  been  largely  fought  for  the 
benefit  of  the  younger  generation,  and  it  is  up  to  us 
to  see  that  they  are  sufficiently  equipped  for  the  in- 
dustrial and  commercial  struggle  which  is  bound  to 
follow. 


An  excellent  suggestion,  making  for  increased  safety 
of  accomplished  swimmers  as  well  as  of  novices  using 
the  baths  for  learning  the  natatory 
Swimming      art,  hails  from  the  States.    It  is  in 
Bath  practical  use  at  Seattle,  Washington, 

illumination,  and  consists  in  under-water  illumina- 
tion, thus  reducing  the  danger,  which 
is  alwavs  present,  of  bathers  at  the  deep-water  end  of 
the  bath  who  may  have  been  attacked  by  cramp  or 
otherwise  affected,  lying  at  the  bottom  unobserved, 
and  so  losing  their  lives  by  drowning  when  ready 
assistance  could  have  been  immediately  forthcoming. 


To  this  end  large  specially  designed  water-proof 
motor-car  headlights  are  installed  at  intervals  of  ten 
feet,  and  have,  it  is  said,  proved  very  effective.  The 
idea  is  excellent,  but  appears  to  have  been  carried  out 
on  rather  complicated  lines.  It  is  the  easiest  thing 
in  the  world  to  install  under-water  electric-light  fittings, 
and  these  would  appear  to  offer  a  far  simpler  and, 
withal,  less  costly  solution  of  the  problem  than  specially 
constructed  motor  head-lamps,  whether  gas  or  electric. 
I  heartily  commend  the  suggestion  to  every  swimming- 
bath  authority  throughout  the  country.  Promptly 
acted  upon,  it  should  prove  the  means  of  saving  some 
valuable  lives  which  are  annually  lost  in  this  manner. 

One  naturally  examines  with  interest,  every  American 
journal  which  comes  to  hand,  in  order  to  glean  some 
inkling  of  how  America  is  facing  the 
A  Likeness     vast  problems  of  the  war.  Nothing 
and  a         but  broad  outlines  or  tiny  details — 
Difference.      too  general  or  too  particular  to  be  of 
any  service  to  the  enemy — can  be 
gathered  frcm  our  Ally's  Press,  butjl  have  come  across 
numerous  items  showing  that  America  has  profited  by 
our  experience  to  the  extent  of  avoiding  many  pitfalls. 
Also  there  are  items  which  show  that  the  contrary  is 
sometimes  the  case.    Finally,  there  are  items  disclosing 
the  great  differences  between  the  general  conditions  in 
America  and  here.    But  let  me  particularise,  for  I  am 
becoming  dangerously  "  general  "  in  my  preliminary 

remarks  !   

The  two  points  which  I  have  particularly  in  mind 
at  the  moment  are  raised  by  articles  in  the  Electrical 
Age  (New  York)  concerning  respectively  the  protective 
lighting  of  industrial  plants  and  our  one-time  friend,  the 
"  Business  as  Usual  "  policy. 


It  seems  strange  Jo  us  in  this  country  to  see  night- 
photographs  of  works  and  yards  brilliantly  illuminated 
as  a  protection  against  the  enemy.  The  sight  would 
probably  move  some  of  our  specials  "  to  tears — or 
apoplexy.  The  explanation  is,  of  course,  simple  enough. 
The  danger  to  be  guarded  against  here  is  the  air  raider 


and  complete  darkness  prevents  that  person  from 
finding  his  objective  with  any  certainty  during  the 
time  our  guns  and  'planes  are  encouraging  him  to  get 
out  or  under.  In  America,  on  the  other  hand,  the 
danger  is  from  enemy  members  cf  a  mixed  population. 
There  is  no  danger  of  air  raids,  hence  the  work  of  guarding 
manufacturing  and  electric  generating  plant,  storage 
yards  and  public  buildings,  etc.,  is  facilitated — and 
very  much  facilitated — by  providing  plenty  of  exterior 
illumination. 


The  National  Lamp  Works  has  shown  commendable 
enterprise  in  drawing  up  a  bulletin  describing  the  best 
ways  and  means  of  providing  protective  illumination 
in  specific  cases,  and  I  only  wish  that  conditions  here 
were  such  as  to  permit  me  to  reproduce  this  bulletin 
with  any  prospect  of  its  being  immediately  useful  to 
lighting  contractors  and  others  in  this  country.  I  say 
"  immediately "  because  I  believe  this  bulletin  will 
ultimately  be  very  useful  here.  When  days  of  peace 
return  there  is  quite  a  big  field  for  enterprise  in  reducing 
street  and  industrial  accidents  by  improving  exterior 
illumination  in  streets,  yards  and  sidings.  However, 
that  is  another  story. 

Regarding  the  policy  of  "  Business  as  Usual,"  I  see 
that  my  contemporary  is  advising  American  houses  to 
adopt  it  to  the  hilt  and  for  the  same  reasons  as  were 
advanced  when  that  policy  had  its  vogue  in  this  country. 
Remembering  how  soon  the  policy  had  to  be  abandoned 
here  and  to  what  a  degree  every  firm  and  every  family 
has  had  to  abandon  its  "  usual  "  business  and  take  up 
the  fearsome  business  of  War,  I  cannot  help  wondering 
whether  it  would  not  be  better  to  instruct  American 
opinion  along  the  same  lines  at  the  earliest  possible 
date. 


It  is  not  easy  for  anyone  here  to  appreciate  the  exact 
conditions  in  the  United  States.  Naturally  America 
desires  to  maintain  her  peaceful  industries  as  earnestly 
as  ever  we  desired  to  maintain  ours.  We,  however, 
have  found  it  essential  to  mobilise  the  whole  nation  to 
fight  the  Hun  menace  and  it  is  not  unthinkable  that 
the  U.S.A.  may  have  to  mobilise  with  equal  thoroughness 
ere  final  victory  be  attained.  The  primary  aim  of  all 
the  Allies  is  to  end  the  war  quickly,  but  to  end  it  well. 
This  aim  may  best  be  realised  by  immediate  mobilisation 
of  all  resources  and  by  comprehensive  preparation  for 
a  long  war.  Any  dislocation  and  loss  occasioned  to 
any  of  the  Allies  by  what  I  may  call "  over-preparedness" 
for  war  will  be  far  less  than  the  toll  of  lives  and  treasure 
which  will  have  to  be  paid  if  we  lead  the  enemy  to. 
suppose  that  we  are  not  prepared  to  fight  with  our 
whole  strength  and  to  a  finish. 


There  is  an  obvious  shortage  of  labour  and  no  excess 
of  manufacturing  resources  in  this  country  and  I  believe 
that  the  United  States  will  soon  find  conditions  to  be 
similar  within  its  own  boundaries.  To  my  mind,  the 
sound,  policy  is  to  profit  by  European  experience  and 
divert  business  and  resources  from  their  "  usual  " 
channels  whilst  this  can  be  done  methodically,  instead 
of  waiting  until  it  has  to  be  done  under  stress  of  necessity. 
The  former  course  will  give  the  higher  efficiency  and 
lead  imre  quickly  to  restoration  of  peace. 
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The  Newest  Standard  Text  Book 

on   the  Subject. 


"SPECIFICATION  AND  DESIGN 

OF 

DYNAMO  ELECTRIC  MACHINERY," 

By  MILES  WALKER,  M.A.,  M.I.E.E., 

Professor  of  Electrical  Engineering  in  the  Faculty  of  Technology  in  the 
University  of  Manchester ;  Consulting  Designer  to  the  British  Westinghonse 
Electric  and  Manufacturing  Company,  Limited. 

A  Book  of  supreme  importance  to  every  Electrical  Engineer,  Student, 
and  Apprentice,  as  well  as  to  Manufacturers,  Designers  and  Buyers,  and 
to  all  Industrial  Firms  contemplating  the  adoption  of  electric  power  in 
their  works.  It  is  an  advance  on  anything  that  has  been  previously  written 
on  this  subject,  and,  the  Publishers  believe,  will  meet  a  want  long  felt  by 
all  interested  in  Electrical  Machinery. 

Contents  : — Short  rules  for  use  in  the  design  of  Dynamo-Electric  Machinery  ; 
Magnetic  Circuit  ;  The  Materials  of  the  Magnetic  Circuit ;  Parts  of  the 
Magnetic  Circuit ;  The  Electric  Circuits  ;  The  Design  of  Armature  Coils 
and  the  Formers  on  which  they  are  wound  ;  Insulation*;  "Ventilation  ; 
The  Predetermination  of  Temperature  Bise  ;  The  Specification  and 
the  Design  to  meet  the  Specification  ;  Alternating  Current  Generators — 
High-Speed  Engine  Type  ;  Alternating-Current  Generators — Slow-Speed 
Engine  Type ;  Alternating-Current  Turbo-Generators;  Induction  Motors  ; 
Continuous-Current  Generators  ;  Rotary  Converters  ;  Phase  Advancers  ; 
Index  containing  3,000  entries. 

533  ILLUSTRATIONS:  a  facsimile  design-sheet  and  drawings  of  the  essential 
parts  are  given  for  each  machine  worked  out;    23    WORKING  TABLES. 


The  Demand  for  Expert  Electrical  Engineers  is  Greater  than  the  Supply. 

Study  and  become  an  Expert. 


The  Publishers  can  confidently  claim 
for  "SPECIFICATION  AND  DESIGN  OF 
DYNAMO-ELECTRIC   MACHINERY  "  that— 

(1)  It  is  a  book  of  the  Highest  Authority 

and  Practical  Utility. 

(2)  A  book  in  which  the  Practical  Manu- 

facture of  Dynamos  is  discussed  and 
considered  from  the  Business  Aspect. 

(3)  A  book  from  which  all  purely  academic 

considerations  are  excluded. 

(4)  It  is  a  Practical  Book  first,  last,  and  all 

the  time. 


It  will  thus  be  seen  that  this  is  one  of  the 
few  books  that  contains  vital  knowledge  for  the 
practical  man.  No  ambitious  man  in  the  electrical 
world  can  afford  to  neglect  this,  opportunity. 

DIRECTORS     CENTRAL  STATION  ENGINEERS 
DESIGNERS  DRAUGHTSMEN 

WORKS  MANAGERS  ENGINEERS-IN-CHARGE 
ESTIMATORS  COST-CLERKS 
FOREMEN      STUDENTS  APPRENTICES 
AND  ALL  AMBITIOUS  WORKERS 

will  find  the  information  it  contains  valuable  out 

of  all  proportion  to  the  small  cost. 


26,  Porlugal  Street. 

London.  W.C.  2. 

Zo  Uhc  XtbrarE  press  Xtmttefc, 

Please  send  me  Descriplive  Booklet  relating  to 
"  SPECIFICATION  AND  DESIGN  OF  DYNAMO- 
ELECTRIC  MACHINERY."  and  particulars  of  terms  of 
purchase  to  readers  of  "  Electricity." 
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Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions-  We  invite  our  readers  to  send  vs  questions,  preferably 
on  technical  p'roblents  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  r^svnlle^r 
be  renlied  to  under  "  inswers  to  Correspondents,"  or  replies  will  Oe 
invite* '  from  Z f  readers  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best,  in 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  Jds  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccented,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  m  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with, 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editors  decision 

is  final.   

Question  No.  2. 

©  9 


mm  \ 


The  above  diagram  shows  the 
leakage  indicator  which  reads 
each  leakage  resistance  R  being 
It  is  proposed  to  fit  this  indicator 
lighting  system  as  shown.  How 
How  will  the  reading  compare 
And  would  any  alteration  have  to 


connection  of  a  440  volt 
up  to  300  milliamperes, 

controlled  by  a  push  P. 

on  a  125  volt  three-phase 

should  it  be  connected  ? 
with  the  lower  voltage  ? 
be  made  to  the  indicator  ? 


Question  No.  3. 

"  I  have  a  twenty  horse  power  starter  controlling  a 
shunt  wound  motor.  The  starting  arm  continually  hangs 
up  because  it  is  not  possible  to  fit  a  sufficiently  strong 
spring  to  bring  it  to  the  off  position  each  time  the  motor 
is  stopped.  This  causes  a  considerable  amount  of  incon- 
venience, because  when  the  double  pole  switch  is  closed, 
the  fuses  blow.  Is  it  possible  to  fit  a  mechanical  or  elec- 
trical "fool  proof"  device  which  will  prevent  the  fuses 
blowing  if  the  double  pole  switch  is  closed  before  the 
starting  arm  has  dropped  ?  " 

(Replies  to  Questions  .2  and  3  must  be  received  11  4  later 
than  July  14th.) 

Question  No.  4. 

I  am  an  electrician  in- a  factory  where  a  direct  current 
traveller  is  fitted.  The  traveller  has  three  series  motors 
and  ordinary  drum  controllers  for  lifting,  traversing,  and 
travelling  respectively.  There  are  "  seven  "  overhead 
conductors,  not  eight  as  is  usually  the  case,  supplying  the 
lifting  and  traversing  motors. 

Can  you  give  me  a  sketch  and  describe  how  I  may  test 
the  motors,  brakes,  etc.,  for  earth  and  continuity  in  case 
of  breakdown  ?  The  controllers  are  in  a  cage  attached 
to  the  side  of  the  traveller,  and  it  would  be  very  convenient 
to  carry  out  the  tests  from  this  cage. — "  Ohm." 

Question  No.  5. 
In  a  large  workshop  a  60  h.p.  motor  is  driving  a  length 
of  shafting.  I  desire  to  fit  emergency  switches  in  order 
that  the  motor  may  be  stopped  by  push  button  from 
certain  positions  in  the  shop  in  case  of  accident.  The 
distance  from  the  motor  to  the  furthest  push  is  60  yards. 


I  find  that  the  ordinary  no  load  short  circuiting  system 
will  not  work  at  this  distance.  Can  you  explain  why 
this  should  be,  and  can  you  recommend  any  device  that 
will  meet  the  case  ?— "  Control." 

(Replies  to  Questions  4  and  5  must  be  received  not  later  than 
August  4th).  ■  


Correspondence* 

To  the  Editor  of  Electricity. 

gIR  As  a  regular  reader  of  your  interesting  and  in- 
structive periodical,  I  venture  to  write  a  few  comments  on 
vour  abstract  of  paper  read  by  Mr.  W.  R.  Rawlings  before 
the  Association  of  Supervising  Electricians  several  weeks, 
back,  and  published  in  your  issue  of  June  20  last. 

To  begin  with,  I  wish  to  point  out  that  I  have  the 
neatest  respect  for  Mr.  Rawlings,  and  I  have  co-operated 
with  him  in  the  revision  of  the  C.  &  G.  syllabus  for  electrical 
installation  .work. 

Being  present  when  the  paper  was  read,  and  also  taking 
part  in  the  discussion,  I  must  candidly  state  that  it  is  a 
pity  you  were  not  present  to  hear  the  outburst  of  the 
speaker  whom  you  quote  so  freely.  It  is  glaringly  apparent 
that  he  had  no  knowledge  of  the  characteristics  of  Tough 
Rubber  Compound  Cables,  and  his  assertion  is  extremely 
feeble  and  very  wide  of  actual  facts. 

The  fact  that  vou  accept  the  statement  without  comment 
and  give  publicity  to  same,  prompts  me  to  write  and 
express  the  result  of  my  experience,  and  also  the  experience 
of  many  others  in  the  uses  of- Tough  Rubber  Compound 
Cables  which  I  shall  allude  to  as  C.T.S.  cable  for  con- 
venience How  any  practical  man  can  see  fit  to  compare- 
ordinary  V.I.R.  Taped,  Braided  and  Compounded  cable 
with  C.T.S.  passes  my  understanding.    The  reason  that 

C  T  S  "  is  permitted  in  situations  unfavourable  to 
ordinary  V.I.R.  cable  are  many.  The  manufacturers  do 
not  make  any  exaggerated  claims,  and  in  support  I  set  out 
a  few  practical  applications,  leaving  it  to  the  common- 
sense  of  your  readers  as  to  whether  the  two  cables  are  equal' 
in  merit  and  whether  they  would  attempt  to  use  ordinary 
V  I  R  cables  for  the  under-mentioned  duties. 

V400  b.h.p.  wired  entirely  in  C.T.S.;  50.  per  cent,  of  the 
wires  being  installed  in  the  ground  direct  with  only  sand 
for  protection.  Not  a  single  fault  in  twelve  months.  A 
number  of  light  sheds  protected  as  above  installed  three 
years  ago  and  still  in  perfect  condition.  Surface  wiring  in 
works  manufacturing  picric  acid,  carbolic,  nitric  and  sul- 
phuric acid  used  in  process  with  no  detriment  to  the  wiring. 
Cleats  being  used  for  fixing  and  the  switches  being  outside 

the  buildings.  ..  4Sr-. 

I  could  name  many  large  residences  wired  out  entirely 
with  C.T.S.,  both  for  lighting  and  heating,  with  very  satis- 
factory results,  the  cables  being  laid  under  floors,  sunk  m 
plaster  and  fished  through  lath  and  plaster  partitions  with 
no  other  protection  than  the  Tough  Rubber  Sheathing, 
which,  as  the  name  implies,  is  very  tough.  It  is  very 
flexible  resists  the  action  of  destructive  chemical  elements, 
is  practically  unkinkable  and  withstands  high  temperature 
without  serious  consequences. 

In  conclusion,  I  would  add  that  in  my  opinion  orte  of 
the  great  advantages  of  the  1916  edition  of  the  I.E.E. 
Wiring  Rules  is  the  acceptance  of  Tough  Rubber  Compound 
Cables,  which  has  enabled  progressive  contractors  to  carry 
out  high-class  installation  work  under  conditions  that 
would  have  been  very  destructive  to  ordinary  V.I.R.. 
cables.— Yours  faithfully, 

W.  Ellerd-Styles,  A.M.I. E.E. 
[We  have  much  pleasure  in  inserting  the  above  letter 
from  such  a  well-known  authority  as  Mr.  Ellerd-Styles, 
and  regret  that  the  abstract  of  the  discussion  with  which 
we  were  furnished  evidently  did  not  do  sufficient  justice 
to  those  speakers  who  stood  up  for  our  old  friend,  the 
C.T.S.  Cable.— Editor,  Electricity.] 
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Transformer  Economy  and  Tariffs. 
lhe  question  of  transformer  economy  (as  compared  with 
batteries)  and  of  the  tariff  on  which  energy  should  be  sup- 
plied to  the  transformer,  must  be  considered  together,  since 
one  depends  essentially  on  the  other.  Some  idea  of  the  price 
which  one  can  afford  to  pay  for  transformer  service  in  order 
to  compete  with  primary  batteries,  may  be  obtained  by  con- 
sidering the  performance  and  cost  of  the  latter.  The  work- 
ing results  of  individual  cells  of  the  same  type  differ  enor- 
mously, but  the  figures  in  Table  1  form  a  useful  guide  to 
the  average  performance— i.e.,  to  the  average  ampere-hours, 
average  watt-hours,  and  average  working  hours  at  0.2  to 
0.5  amp.  which  may  be  obtained  before  'the  cell  is  dis- 
charged. The  cost  data  are  liable  to  vary  over  ,a  yet  wider 
range,  but  the  figures  given  are  believed  to  be  at  least  com- 
parable with  those  given  in  Table  2  for  bell  transformers. 
The  "  mammoth  "  batten',  which  has  by  far  the  most 
favourable  characteristics,  is  too  costly  for  every-day  appli- 
cation. Maintenance  costs,  when  averaged  over  a  period  of 
years,  are  comparatively  high  where  primary  batteries  are 
concerned. 

TABLE   1.— CAPACITY  AND  APPROXIMATE 


The  bell  transformer  data  in  Table  2  refer  to  the  very  good 
and  very  bad  transformers  previously  mentioned,  anil  it  is 
assumed  that  current  is  available  at  a  "lighting"  tariff  of 
about  3fd.  or  5fd.  per  unit.  The  period  for  which  the  trans- 
former is  in  actual  use  is  a  moot  point,  but  probably  an 
average  of  five  to  twenty  minutes  per  diem  covers  all 
ordinary  cases.  Even  if  this  assumption  be""far  wide  of  the 
truth,  it  makes  little  difference  to  the  total  annual  cost,  for 
the  cost  of  energy  for  the  whole  working  period  is  practicaliv 
negligible  in  comparison  with  the  cost  of  supplying  the  light 
load  or  magnetising  current  of  the  transformer  (see  Table  2). 
No  more  convincing  argument  than  these  figures  could  be 
desired  to  show  the  necessity  for  basing  bell-transformer 
tariffs  primarily  on  the  light  load  consumption  of  the 
apparatus. 

Comparing  Tables  1  and  2,  it  will  be  seen  that  even  the 
worst  bell  transformer  does  not  cost  much  more  for  current 
than  a  battery  of  3  to  5  cells,  so  long  as  the  transformer  does 
not  need  repairing.  When  repairs  are  neoessary,  they  are 
generally  costly,  so  that  the  economic  position  of  the  trans- 
former becomes  hopeless.  Fortunately,  a  well-constructed 
transformer  lasts  for  years  without  involving  any  mainten- 
ance charges,  but  it  is  the  performance  of  bad  transformers 
which  does  so  much  harm  to  the  reputation  of  others.  Even 
with  current  at  5fd.  a  unit,  and  working  twenty  minutes  per 

COST  OF  PRIMARY  BATTERY  SERVICE. 


Battery. 


Leclanche —  small  

— large  

Pocket,  rectangular 

,,  - — small  

— -large  

Mammoth  .  .  .  :  

Dry  cell,  round 

,,  ■ — small  

— large  

Dry  cell,  rectangular 

„  ■ — -small  

— large  

*  Without  chemicals 


Height 

X 

Diam. 
Ins. 


■H*3h 

10  X4 

6J-X4 

10  X5 
11X5X7? 

6?  X  3 

3  XiJXil 
7iX3iX3i 


EM.F. 

(New) 
Volts. 


i-55 
i-55 

1-58 
1.58 
1.6 

i-5 
1,5 

i-5 
i-5 


Permis- 
sible 
Amps. 


0.14 

0.20 

1 .0 

2.0 
5° 


0.1- 

0.2' 

0.4- 

O/4- 


-0-5 
-I  .O 

-T.25 

-i-5 


Average  Output  in 
Intermittent  Service 

Cost 
per 
Cell.* 

Main- 
tenance 

per 
Annum.  % 

Mean  Cost  ot 
Current  per  Annum. 

Am- 
pere 
Hours. 

Working 
Hours  at 
0.2-0.5 
Amps. 

Watt- 
Hours. 

Per 
Cell. 

Per 
Battery 
of  2  to  5 
Cells.  " 

10 

50—20 

9—10 

1  /6 

9d. — 2  /-- 

1/9—2/9 

3/3—9/6 

22 

no — 44 

1 6— 18 

■\p  . 

rj  1  <9 

2  /— 3  /3 

3  /9— 12/- 

425—170 

90 — no 

i/9 

1  /  2  /6 

2/— 2/9 

2  ,'q — 9  16 

160 

800 — .320 

150 — 180 

-7,1- 

1    — 2  /io 

2/3—3/3 

3/— 11/- 

1300 

6500 — 2600 

1300- — -1500 

16/- 

1  /6— 4  /9 

2/9—4/9 

4/  16/- 

23 

115—46 

20—35 

1  l—i  h 

1  '  1  '9 

1  /6— 2  16 

2/9—9/6 

7° 

350—140 

60 — 100 

1  /6—  2  /3 

1/6—2/3 

2  / —  2  16 

•3/3—12/6 

11 

55—22 

IO  -20 

1  /  2  /- 

I  /— — .2  -/- 

*/6— 3/9 

3/3—18/3 

150 

750 — 300 

I50  -200 

2  /  2  jq 

2  /- — 2  ,'q 

2  /6—  3  /3 

5/3—17/6 

 „„„^  y^L 

maintenance  over  a  number  of  years. 


TABLE  2  — BELL   TRANSFORMER  CHARACTERISTICS 

COSTS. 


AND 


Light  Load 
Characteristics 

—Watts   

— Amperes   

1 — Kw.hrs.  /annum 

Energy  Costs  per  Ann. 

■ — Light  load   

— Secondary  load 

of  0.2 — 0.5  amps 

for  : 

5  mins.  /diem. 

20        ,,  11"  i  f' 

— Total,  for  daily 
load  period  of  : 

5  mins.  /diem. 

10      „         -  lf  ■  ■■ 
20 


Very  Bad 
Transformer. 


1-39 
0.106 
12.18 
at  3.8d.     at  5.7d 
per  unit     per  unit 
s.  d.  s,  d. 

3  10  5i° 


Pence.  Pence. 

0.4  to  0.85  0.6  to  1.3 

0.8 — 1.74  1.2 — 2.6 

1.6—3.5  2.4—5.2 


s.  d. 

3  " 

4  ° 
4  2 


s.  d. 

6  o 

6  1 

6  4 


Very  Good 
Transformer. 


0-55 
0.01 31 

4.825 

at  -3.8d.         at  5.7d. 
per  unit.       per  unit, 
s.  d.  s.  d. 

16  2  3 


Pence. 
0.26  to  0.5? 
0.53— 1. 18 
1.0  —2..? 


s.  d. 

1  7 

1  1\ 

I  9 


Pence. 
0.39  to  0.86 


78- 


-1-73 


1.6—3.4 


s.  d. 

2  4 

2  5 

2  7 


TABLE  3.— SUPPLY  CONDITIONS  AND  APPROXI- 
MATE COSTS  FOR  1,000  BELL-TRANSFORMERS 
CONNECTED  TO  1 10-125  VOLT  MAINS. 


Light  load  (kws.)   

,,  (amps.)   

Loss  in  mains*  (kws.)   

Light  load  energy /ann.  (kw. 
hrs.)   

Line  loss- per  ann.  (kw.  hrs.)... 

Total  energy  loss  per  annum 
(m  mains  and  light  load  of 
transformer)  (kw.hrs.)  

Generator  Cost : 

(a)  Of  total  energy  (at  o.;8d.) 

(6)  Of  line  loss       (at  0^3  8d.) 

Receipts,  charging  only  light 
load  energy  at  5-7d.  /unit(C) 

Nominal  profit  (C — A)   

Which  leaves  deficit,  as  com- 
pared with  charging  total 
energy  loss  at  5-7d.  /unit  ... 


Very  Bad  Very  Good 
Transformer.  Transformer. 


i-39 
106 

5625 

12,320 
49,300 


61,620 
/9S 

£78  2S. 


^293 
^195 


/1. 175 


£8 


Assuming  a  mean  resistance  from  transformer  to  central 
station  ol  i  ohm  (possibly  somewhat  high  as  regards  a 
very  ramified  town — -network  with  large  conductors). 
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JOHN  OAKEY  &  SONS,  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK      LEAD,     PUMICE,     CROCUS.  TRIPOLI 
ROUGE,  &c 
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diem,  the  very  good  transformer  mentioned  in,  Table  2 
costs  only  a  little  over  2s.  6d.  a  year  for  current,  and  is  thus 
considerably  cheaper  than  a  battery  (cf.  Table  1).  This 
transformer,  be  it  noted,  is  a  standard  commercial  apparatus, 
and  in  no  sense  a  freak  equipment.  Even  the  best  primary 
cells  cost  a  good  deal  for  replenishment  of  materials  at 
periodic  intervals,  and  unless  they  are  managed  with  skill 
and  discretion  their  life  and  output  are  seriously  reduced. 
The  first  cost  of  a  bell  transformer  is  not  greatly  .in  excess 
of  that  of  a  good  battery  of  equal  power,  and  the  expense  of 
maintenance  is  (or  should  be)  eliminated. 

The  only  practicable  tariff  on  which  to  supply  current  to 
bell  transformers  seems  to  be  a  Pauschal  tariff — e.g.,  a.  fixed 
charge  per  transformer  per  annum,  plus  a  variable  charge 
depending  on  the  magnitude  of  the  light  load  current.  It 
may  be  objected  that  in  Table  2  we  assumed  current  ito  be 
available  ait  ordinary  lighting  rates.  This  was  done  because 
there  seems  to  be  no  reason  why  hell  transformers  should  be 
charged  either  lower  or  higher  than  the  lighting  tariff 
if  a  flat  rate  be  used  at  all.  In  practice,  however,  we  can- 
not install  meters  to  measure  the  very  small  amounts  of 
energy  annually  consumed  by  bell  transformers,  hence  we 
have  to  frame  such  a  Pauschal  tariff  as  will  cost  the  con- 
sumer about  the  same  amount  per  annum  as  the  lighting 
tariff  (Table  2),  and  yet  will  definitely  discourage  heavy 
magnetising  current.  If  it  is  to  be  successful,  the  tariff 
must  not  make  good  bell  transformers  more  costly  to  use 
ithan  primary  batteries.  At  the  same  time  the  central 
station  must  be  paid  for  the  expense  to  which  it  is  put  in 
supplying  magnetising  current,  and  it  must  be  protected 
against  the  line  losses  occasioned  by  excessive  wattless  cur- 
rent. These  losses  only  become  serious  where  a  large  num- 
ber of  these  transformers  are  in  use,  but  the  tariff  should  be 
rightly  framed  in  the  first  place,  so  as  to  ensure  develop- 
ment along  sound  and  profitable  lines.  A  transformer 
which  itakes  a  large  magnetising  current  is  likely  to  be 
unsatisfactory  in  other  respects,  so  that  the  consumer  gains 
as  much  as  the  central  station  by  discouraging  the  use  of 
such  apparatus. 

Example. — These  principles  may  best  be  fixed  by  con- 
sidering the  oase  of  a  station  to  which  there  are  connected, 
say,  1,000  bell  transformers.  Let  us  suppose  that  the 
generating  cost  is  o-38d.  per  unit,  and  that  the  lighting  tariff 
is  57d.  per  unit  flat  rate.  Suppose  also  that  the  average 
resistance  of  mains,  etc.,  between  station  and  each  trans- 
former is  0.5  ohm.  In  many  cases  the  latter  figure  would 
be  lower,  but  all  that  we  are  really  concerned  with  here  is 
demonstrating  the  importance  of  the  light  load  current. 

On  this  basis,  conditions  are  as  shown  in  Table  3  for  1,000 
each  of  our  "good"  and  "bad"  transformers  respectively. 
In  the  case  of  the  bad  transformers,  the  high  value  of  the 
light  load  current  causes  great  loss  in  the  line— a  loss  moire 
than  four  times  greater  (in  this  exceptional  case)  than  the 
total  light  load  losses  in  the  transformers  themselves.  The 
total  energy  loss  is  eleven  times  as  great  with  the  bad  as 
with  the  good  transformers',  and  the  total  cost  to  the  central 
station  Varies  in  the  same  ratio. 

If  we  frame  a  Pauschal  tariff  so  that  the  consumer  pays 
for  the  light  load  energy  consumption  in  his  transformer 
and  also  for  the  loss  in  mains,  the  service  becomes  prohibi- 
tively expensive,  unless  the  transformer  is  of  very  good  type. 
Yet  the  last  line  in  Table  3  shows  how  impossible  it  is  that 
the  supply  station  should  totally  disregard  the  line'  loss. 

From  Tables  1,  2  and  3  we  can  now  settle  approximately 
the  tariff  on  which  bell  transformers  may  be  supplied  with 
profit  to  user  and  supply  station  alike.  '  From  Table  2  it 
appears  that  a  fixed  charge  of  3s.  to  4s.  9d.  per  transformer 
per  annum  would  cover  the  cost  of  light-load  and  working- 
load  energy  consumption  in  the  transformer  itself.  At  this 
price,  too,  transformers  could  compete  well  with  primary 
batteries  (Table  1 ),  leaving  a  margin  which  we  may  apply 
in  the  shape  of  a  sliding  scale  to  control  the  light  load 
current.  &f 

A^  suitable  tariff  may  be  calculated  from  the  formula 
(  ~  a  ^  where  P  =  the  annual  charge  per  trans- 
former; A  =  _a  fixed  charge  of,  say  2s.  6d.  to  4s.,  determined 
by  consideration  of  the  cost  of  supplying  magnetising  energy 


to  the  transformer  (Table  3);  B  =  a  constant  determined 
as  follows  : — The  line  loss  caused  by  the  light  load  our  re*  t 
I  varies  with  I2,  hence  we  may  fairly  vary  our  charge  in 
respect  of  this  current  in  the  same  ratio.  Suppose  we 
decide  to  charge  is.  per  annum  when  I  ■-  0.025  amp.,  then 
B  =  i/(o.o25)3  =  1,600,  and: — 

If  I  =  0.013  amp.  (Table  2),  P  =  2s.  6d.  to  4s.  +  1,600 
(.013)2  =  2s.  ad.  to  4s.  3d. 

If  I  =  0.025  amp.  (Table  2),  P  =  2s.  6d.  to  4s.  +  1,600 
(.025)2  =  3s.  6d.  to  5s. 

If  I  =  0.106  amp.  (Table  2),  P  =  2s.  6d.  to  4s.  +  1,600 
(.106)2  =  20s.  6d.  to  22s. 

Obviously  a  tariff  such  as  this  penalises  very  heavily  any 
transformer  which  needs  a  high  magnetising-  current,  and 
under  this  system  of  charging  such  transformers  would  be 
automatically  driven  from  the  market,  since  they  could  not 
compete  with  primary  cells. 


Various  Items. 


Darwen. — Official  information  has  been  received  of  the 
death  in  action  of  Private  Thos.  Ainsworth,  Border  Regi- 
ment, and  later  of  the  North  Lancashire  Regiment.  He 
was,  42  years  of  age,  and  prior  to  enlistment  was  engaged 
on  the  Corporation  Tramways. 

Roath. — Private  Eddie  Besley,  of  the  King's  Liverpool 
Regiment,  has  been  wounded.  Before  joining  the  Colours 
he  was  employed  by  the  General  Electric  Co.  as  a  packer. 
He  is  now  under  treatment  at  Yarm,  Yorkshire.  He 
was  captain  of  the  Roath  Argyle  "  A  "  Football  Club.  *( 

Obituary.-^Second  Lieutenant  W.  P.  Calder,  King's 
Royal  Rifles,  was  killed  by  a  shell  on  the  14th  June  whilst 
leading  his  platoon  in  attack.  He  was  with  Messrs.  Siemens 
Brothers  and  Co.,  Ltd.,  for  nineteen  years,  and  left  the 
Cable  Department  of  that  Company  to  join  the  Army. 
His  captain  speaks  of  him  as  a  brave,  energetic  and  faithful 
officer  who  did  excellent  work. 

Accrington. — Last  week  an  interesting  presentation  took 
place  at  the  Telephone  Exchange,  when  Mr,  Wm.  Beattie, 
who  is  taking  up  war  service,  and  who  has  for  17^  years 
acted  as  night  telephonist,  was  presented  with  a  silver 
wristlet  watch  and  a  box  of  cigarettes  from  the  operators, 
engineers  and  others  with  whom  he  has  been  associated 
in  telephone  work  in  Accrington. 

Blackburn. — Word  has  been  received  of  the  death  in 
action  of  Lance-Corporal  Thos.  Anderson,  of  the  Intelligence 
Department.  Prior  to  hostilities  the  deceased  soldier  was 
employed  at  Messrs.   Thompson's,   electrical  engineers, 

of  Preston  New  Road.  Private  Tom  Charnock,  of  the 

East  Lancashire  Regiment,  who  prior  to  enlistment  was 
employed  in  the  Corporation  tram-shed,  has  been"  killed 
in  action. 

The  Problem  of  Power  Supply. — In  co-operation  with 
the  British  Association,  the  Board  of  Fuel  Research  is 
investigating  the  economics  of  power  supply,  and  already 
forecasts  an  annual  saving  of  50,000,000  tons  of  coal, 
In  Switzerland  one  electrical-horsepower  costs  about  £1  19s. 
per  annum  when  obtained  from  water-power,  compared 
with  about  £4  12s.  per  annum  in  England  from  coal.  It  is 
not  always  cheaper  to  use  water-power,  for  capital  charges 
on  the  buildings  and  plant  required  (including  stand-by 
plant)  may  more  than  compensate  for  the  fact  that  the 
water  itself  is  "  free."  Nevertheless,  the  possibilities 
of  such  waterfalls  as  we  do  possess  in  this  country  deserve 
to  be  considered  very  carefully.  It  is  estimated  that  in 
Scotland  more  than  one  million  electrical-horsepower 
could  be  developed  from  water-power.  In  our  overseas 
dominions  there  ape  still  vast  quantities  of  water-power  only 
developed  partially,  if  at  all.  Both  at  home  and  abroad 
co-operation  between  engineers  and  prospective  power  users 
is  needed  on  a  comprehensive  and  broad-minded  scale. 
Intelligent  and  sympathetic  legislation  is  also  needed 
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Birmingham  -Private  C.  F.  Boyd,  who  was  formerly 
enfp™  in  t^e  offices  of  the  City  Elerfnc  bupply  * 
Birmingham  is  announced  to  have  been  killed. 

BSord-Private  J.  W.  Walker,  Northumberland 
FuS  who  was  formerly  a  member  of  the ^  clencal  staff 
of  the  Phcenix  Dynamo  Company,  Bradford  died  on 
April  13th  He  had  been  a  prisoner  of  war  in  Germany  s 
hands  since  August  23rd,  1 914.  Riding 

Leeds  —Corporal  Edgar  Jackson,  of  the  West  Kiaing 
Regiment  who  prior  to  the  war  worked  as  an  electncian 
wfth  Messrs  R.  F  Winder,  Leeds ,  has  been  awarded  the  Dis- 
ringuShed  Conduct  Medal,  for  gallantry  in  making  raids 
on  enemy  trenches  and  bringing  back  prisoners  early  in 
Tune  Three  months  ago  Corporal  Jackson  was  awarded 
the  Military  Medal.    He  has  three  brothers  in  the  Army^ 

Wprn  ilt  Electric  Fnrnaces.-Since  the  beginning  of  this 
ve2 aW 3°  fresh  Heroult  electric  furnaces  have  been 
Sensed  in  Canada  and  the  United  States,  bringing  the  total 
now on  order  or  in  operation  in  those  countries  up  to  114. 
ThI  Herordt  furnacePis  a  combination  of  the  arc  and  the 
resistance  types— heat  being  generated  partly  by  arcs 
between tte  electrodes  and  the  "  charge  "  and  partly 
by  oSSc  resistance  to  current  flowing  through  the  charge 
from  one  electrode  to  another.  ,  .  •   ,,.A  Wpst. 

Hardenine  -  We  have  been  favoured  by  the  West 
mffister Electrical  Testing  Laboratory  with  a  copy  of 
interesting  and  instructive  Report  issued  by  the ^Hard- 
nessTeste  Research  Committee  on  an  important  test 
ness  lests  xv  National  Physical  Laboratory.  The 
wTtL  ad4e  us  that  they  a/e  hardening  screw  gauges 
W.E.I. L.  advise  u  Ministry  of  Munitions,  which 

m  largechqaUnge  c ^  little  in  dLensionL  to  only  occasionally 
gauges  change  so  lime  m  i  contrasts  results 

or  the  first-named  method  of  hardening,  a nd  indicates 
that  this  method  will  eventually  supersede  all  old  processes 
^  imparting  the  necessary  hardness  to  steel  gauges  and 
other  pieces  of  apparatus. 

A  Useful  Approximate  Rule.-One  of  the  very  few  con- 
v^JnlSttioXnips  in  our  system  of  weights ;an ^measure 
What  1  gallon  of  water  weighs  10  lbs      Incidentally  it 
u  that  this  is  a  decimal  relationship,  and  if 

TYa  ™ svstem  were  in  vogue,  all  quantities  capable 
^nTcompareT  at  all  would  be  related  in  the  ratio 
o  ten  ogr  of  mu  tTples  or  'sub-multiples  of  ten^  In  other 
2?  instead  of  having  one  decimal  relationship-notice- 
able  by  Srconveffiencf  and  its  loneliness  Me  should 

h.ve  nothing  but  decimal  relationships.  However,  n 
have  nothing  o  make  ^  Qf  the  gimple 

the  meantime,  we  u^y  «»  ,  „verv. 

Gallon  and  pound  ratio  wherever  possible  It  is  not  every 
gallon  anuy  watgr        hg  about  I0  lbs., 

rdltUl  fewer  persons'reahse  that  1  lb.  of,  say,  soap  or  soda 
per  faion  of  water  gives  approximately  a  10  per  cent. 

SOlFar°aday  House.-The  June  issue  of  the  Journal  for 
tH^ummer  term,  is  just  to  hand,  and  maintains  fully 
22  S  standard  of  ixcellence  which  we  have  come  to 
Snec^n  tto  publication.  As  frontispiece  there  is  an 
adnrhabTe  photograph  of  Dr.  Alexander  Russell  (principal) 
ReSdes  a  number  of  "  war  items,"  which  are  as  splendid 
IS  there  is  a  good  backbone  of  technical  matter- 
fncS^n^nl  excerpts  from  L.  Kettle's  paper 
on  t£ City  of  Dublin  Electricity  Works  (which  contain 
many  special  features  in  equipment  and  operating  condi- 
3    P notes  in  comparison  of  electric  winding  systems  , 

r frustrated  note  on  the  activities  of  the  Aster  Engineering 
Co  I  d ^  the  latest  of  the  companies  affiliated  to  haraday 
House)  •  and  a  long  and  very  pertinent  letter  emphasising 
t^e   merits  of  the  decimal  sytem  of  dealing  with  mass, 

eugt^n?money.    There  are  also  the  current  college  lists, 

examnation  results  and  so  on. 


A  Bargain. — A  first-class  slide  rule  is  for  sale  cheap 
See  an  advertisement  in  the  prepaid  column.    £y[   t  - 

Bolton.-— At  the  Electricity  Works,  on  Sunday,  a  switch- 
board attendant,  named  Hoarier,  was  killed  through 
coming  into  contact  with  a  high-tension  wire. 

A  Point  for  All.— The  public  ought  to  be  told  continually 
systematically  and  in  plain  facts  and  figures,  that^the 
high  efficiency  of  tungsten  and  half-watt  lamps  long-  ago 
moved  electricity  from  the  list  of  luxuries  and  made  it  a 
necessity.  They  ought  to  know  and  it  is  our  duty  to  tell 
them  that  in  20  years  the  cost  of  living  has  increased 
28  per  cent,  (apart  from  the  100  per  cent,  or  so  increase 
caused  by  the  war)  whilst  the  average  cost  of  electricity 
has  decreased  over  88  per  cent.  Practically  everything 
else  you  use  to  enhance  comfort  in  the  home  has  increased 
in  cost,  whereas  electricity  has  continually  decreased. — 
The  Central  Station.  .  , 

Slippery  Iron  Floors.— An  old  "tip,"  but  one  whicn 
will  bear  repetition,  is  to  produce  deliberately  a  good  layer 
of  rust  on  iron  footplates  or  other  iron  flooring  which  has 
worn  smooth  and  slippery.  The  best  and  quickest  way 
of  producing  the  rust  is  to  sweep  a  quantity  of  fine  sand 
containing  a  small  proportion  of  powdered  sal  ammoniac 
over  the  floor  and,  after  moistening  the  sand,  to  leave 
it  there  all  night  or  even  over  the  week-end.  The  sal 
ammoniac'attacks  the  iron  vigorously,  so  that  when  it  and 
the  sand  are  swept  up  (ready  for  use  next  time)  the  iron 
will  be  found  to  have  a  good  rough  coat  of  rust  which  will 
last  for  some  weeks  and  must  then  be  renewed.  This 
treatment  does  the  floor  no  good,  but  it  renders  safe  a 
flooring  which  has  worn  smooth  and  would  either  have  to 
be  replaced  or  roughened  by  grooving,  etc. 

Silvanus  Thompson  Memorial.— An  appeal  is  being  issued 
by  the  City  and  Guilds  of  London  Institute,  Technical 
College,  Finsbury,  for  funds  in  connection  with  the  pro- 
vision of  a  fitting  memorial  to  the  late  Dr.  Silvanus  Thomp- 
son. To  assist  in  this  matter  the  College  Engineering 
and  Chemical  Societies  have  printed  from  a  shorthand 
report,  one  Of  the  Doctor's  annual  opening  speeches  to 
First  year  Students,  a  discourse  of  which  most  have  pleasant 
memories.  With  this  is  published  an  exceUent  portrait 
reproduced  by  Mr.  Emery  Walker,  F.S.A.,  and  a  memoir 
by  Mr  Howgrave-Graham.  Copies  are  on  sale  at  2s. 
each  or  2s  2d.  post  free,  and  it  is  hoped  that  those  old 
students  and  friends  of  the  late  Dr.  Thompson  who  have 
not  yet  secured  copies  will  take  an  early  opportunity  of 
repairing  the  omission  as  Well  as  of  contributing  to  the 
general  fund  which  aims  at  purchasing  Dr.  Thompsons 
almost  unique  technical  library  for  the  Institution  of 
Electrical  Engineers. 
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SIMPLE  EXPLORING  COIL.* 
By  John  J.  Carl.  , 


In  the  sketch  herewith  is  shown  an  exploring  coil  which 
I  have  used  very  successfully  for  locating  and  tracing  con- 
cealed electric  wires.  It  is  often  very  desirable  when  making- 
repairs  or  alterations,  to  be  able  to  completely  trace  out  a 
circuit  before  opening  up  a  wall  or  tearing  up  floors,  so 
that  the  work  may  be  done  with  the  least  expense  and 


Simple  Exploring  Coil  for  Locating  Hidden  Circuits."' 

trouble.  The  apparatus  shown'  does  this  work  very  nicely. 
In  the  case  of  an  alternating-current  circuit  all  that  is 
necessary  is  to  have  a  slight  current  flowing  in  the  wires 
to  be  located  and  then  move  the  exploring  coil  about  over 
the  wall  or  floor.  When  the  noise  in  the  receiver  is  greatest 
the  wire  will  be  found  to  be  directly  beneath  its  centre 
In  case  the  circuit  is  direct  current  the  wires  to  be  located 
must  ibe  disconnected  from  the  mains,  and  an  alternating 
or  intermittent  direct  current  from  some  outside  source  must 
be  sent  through  them.  A  small  vibrator  operated  by  dry 
cells  will  do  very  well  to  furnish  this  current. 

As  the  sketch  shows,  the  coil  consists  of  about  500  turns 
of  No.  30  wire  wound  into  a  coil  of  about  6  inches  in 
diameter.  Of  course  the  size  of  the  wire  to  be  used  in  this 
case  is  of  no  great  importance.  The  receiver  is  an  ordinary 
telephone  head  set.  With  this  outfit  I  have  been  able  to 
locate  wires  even  when  at  a  distance  of  four  'feet,  and 
although  it  is  possible  that  by  experiment  a  more  sensitive 
coil  might  be  constructed,  I  have  found  the  one  illustrated 
to  answer  all  purposes. 

Exploring  coils  of  this  type  have  been  used  for  several 
years  by  trouble-hunters  and  construction  men  of  central- 
station  companies,  especially  on  underground  circuits.  The 
inside  electrician  does  not  seem  to  be  very  familiar  with 
them,  however.— Electrical  Review,  Chicago. 


Dr.  Walther  Rathcnau,  chairman  of  the  A.E.G.,  the 
great  German  electrical  company,  writes  an  article  in  tin- 
I  Anzeiger  ("Local  Advertiser  ")  which  shows  that  the 
Hun  has  not  yet  abandoned  the  idea  of  a  "German  peade. ' 
Moreover,  he  is  scheming  already  how  to  prepare  for  another 
war  which  shall  secure  what  the  present  war  can  never  yield 
— complete  German  victory  and  complete  world  domination. 
Dr.  Rathenau's  remarks  arc  more  outspoken  than  politic, 
as  will  be  seen  from  the  following  extract  ("  Empire  Trade 
Notes  ")  : — 

"■We  began  the  war  a  year  too  soon.  When  we  have 
secured  a  German  peace  we  must  begin  at  once  a  reorgani- 
sation upon  a  broader  and  firmer  basis  than  ever  before. 
Establishments  that  produce  raw  materials  essential  to  the 
Army  must  not  only  continue  their  work,  but  enter  into  it 
upon  lines  of  increased  energy,  forming  thus  the  kernel  to 
economic  Germany  in  preparing  in  the  economic  sense  for 
the  next  war.  We  must  carefully  calculate  in  advance,  in 
view  of  lessons  learned  in  this  war,  what  our  country  lacks 
in  raw  material  or  essentials  of  raw  material,  and  secure 
immense  reserves,  to  remain  unused  until  a  day  in  the 
future.  We  must  organise  as  genuine-  an  industrial  mobili- 
sation as  we  had  a  military  mobilisation.  Every  technician 
or  semi-technician,  enrolled  or  not-  in  the  list  of  mobilised, 
must  be  empowered  through  official  credentials  to  take 
charge  and  direction  of  a  given  establishment  upon  the 
second  day  following  a  new  declaration  of  war.  Every 
establishment  manufacturing  for  commercial  purposes  must 
be  mobilised  abo,  and  understand  officially  that  upon  the 
third  day  after  declaration  of  war  its  entire  abilities  are  to 
be  devoted  to  serving  the  Army  upon  demand. 

"We  must  finally  establish  some  definite  commercial 
understanding  with '  nations  outside  Europe  that  will  offer 
them  advantages,  to  be  duly  specified  in  detail,  whereby 
these  nations,  as  neutrals,  will  find  it  to  their  direct  disad- 
vantage commercially  to  trade  or  sell  munitions  during  the 
war  to  either  ourselves  or  our  enemies.  We  can  afford  to 
offer  isuch  conditions.  And,  finally,  when  the  next  war  comes 
it  must  not  be  a  year  too  soon." 

These  words  deserve  to  be  known  throughout  the  length 
and  breadth  of  the  Allied  countries.  For  a  country  whose 
industrial  leaders  hold  such  views  there  can  be  but  one  fate 
— retribution  for  past  offences  and  complete  guarantees  for 
the  future.  It  is  an  open  secret  that  the  Allies'  plight  would 
have  been  grave  indeed  but  for  German  mistakes  and 
miscalculations  before  and  early  in  the  war.  Germany  must 
be  given  no  opportunity  of  rebuilding  her  military  system. 
Next  time  there  would  be  no  mistake.  War  was  thrust 
upon  us,  and  we  must  See  that  it  is  decisive.  Meanwhile, 
do  not  pay  much  attention  to  German  pacifists.  They  wield 
little  power,  and  have  less  good  faith.  Ratbenau  and  his 
kidney  represent  the  dominant  caste  and  the  dominant 
desires  of  Germany. 


Electric  Excavators. — With  the  increase  in  number 
and  extent  of  electric  power  distribution  schemes  in  this 
country,  electricity  should  be  used  more  and  more  freely 
in  place  of  other  sources  of  mechanical  power  and  in  place 
of  manual  labour  in  general  engineering  work,  ranging 
from  road-repairing  to  the  construction  of  reservoirs, 
the  erection  of  bridges,  and  so  forth.  In  a  large  drainage 
scheme  which  is  at  present  in  hand  at  Idaho  (U.S.A.) 
current  is  taken  from  a  44,000  volt  transmission  line  to 
operate  electrically-driven  excavators.  Including  all 
line  and  transformer  losses  the  power  consumed  is  about 
0.39  kw.  hour  per  cubic  yard  of  light  sandy  loam  excavated  ; 
the  average  power  consumption  for  all  the  material 
encountered  in  this  scheme  is  about  0.88  kw.  hour  per 
cubic  yard. 

Fuel  Economy.  By  W.  IT.  Booth.  Based  on  the  Author's  Lec- 
tures to  Stokers  at. the  Borough  Polytechnic.  A  hook  of  direct  value 
to  those  interested  in  uslmg  coal  with  economy  and  efficiency.  Royal 
8vo.  illustrated,  Is.  Id.  net.  post  free  from  Euectkicity  Office. 
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TELEGRAPHY. 

Being  solutio)is  to  the  questions  set  in  the  Grade  I. 
Examination  in  Telegraphy  held  by  the  City  and 
Guilds  of  London  Institute  on  May  2,,  1917. 
The  Solutions  Compiled  by  "  Silver  Medallist." 
(Continued  from  page  346.) 

Q.  4. — What  system  of  telegraphy  and  class  of  line 
wire  would  you  employ  to  provide  communication 
between  two  towns  50  miles  apart  and  between  which 
there  is  only  a  moderate  amount  of  traffic  ?  Give 
reasons  for  your  selection,  and  also  show  in  diagram 
the  arrangement  you  propose. 

A .  4. — Such  a  circuit  would  be  best  and  most  economi- 
cally served  by  installing  the  common  battery  simplex 
method  of  working.  The  initial  cost  of  the  required 
apparatus  is  small,  and  as  the  current  supply  is 
centralised  at  one  of  the  offices,  the  cost  of  battery 
maintenance  would  be  lower  than  if  the  ordinary 
double  current  system  of  working,  with  a  battery  at 
each  station,  were  installed. 

The  connections  of  the  suggested  arrangement, 
using  secondary  batteries  at  the  head  office,  are  shown 
in  Fig.  4. 
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Fig.  4. 


If  primary  batteries  only  are  available  at  the  head 
office,  the  arrangement  is  similar  except  that  the 
battery  feed  resistance  of  1,000  ohms  is  replaced  by 
one  of  2,000  ohms.  The  line  for  such  a  circuit  would 
usually  consist  of  200  lb.  galvanised  iron  wire. 

Q.  5. — Describe  the  method  of  protecting  the  tops  of 
wooden  poles  from  the  effects  of  weather,  and  give  a 
sketch  showing  how  a  saddle  wire  is  carried  on  a  pole. 

A.  5. — The  tops  of  wooden 
poles  are  protected  from  the 
effect  of  weather  by  providing  them 
with  galvanised  iron  roofs.  Fig.  5 
shows  the  arrangement  for  carry- 
ing a  saddle  wire,  but  in  this  case, 
the  saddle  is  fitted  with  a  stay  to 
prevent  canting.  The  top  of  the 
pole  is  cut  to  take"  the  roof,  the 
former  being  coated  with  a  mixture 
of  coal  tar  and  creosote.  The 
roof  is  secured  to  the  pole  by  two 
3^  inch  coach  screws  and  two  3  inch 
rosehead  nails,  which  also  secure 
the  saddle  to  the  pole.  Wedges  of 
wood  are  placed  between  the 
pole  and  the  saddle  stay  for  the 
latter  to  bed  against,  and  the  ends 
of  the  stay  are  fixed  to  the 
pole  by  two  coach  screws,  one  on 
Fig.  5.  each  side  of  the  pole. 


Q.  6. — State  the  circumstances  in  which  a  polarised 
relaying  sounder  would  be  used  instead  of  an  ordinary 
polarised  standard  relay.  Give  a  diagrammatic  sketch 
of  the  former,  and  show  the  local  sounder  connections. 

A.  6.— The  polarised  relaying  sounder  would  be 
used  in  a  head  office  set  of  C.B.  apparatus  in  preference 
to  a  polarised  standard  relay,  which  latter,  on  account 
of  its  less  mechanical  inertia,  is  more  responsive  to 


POLAR?  RELAYING  SDR 


LINE 


extraneous  inductive  effects.  The  polarised  relaying 
sounder  is  very  sensitive  to  the  working  current 
impulses,  but  is  practicaUy  immune  from  the  effects 
of  ordinary  line  induction,  and  from  other  inter- 
ferences of " momentary  duration.  It  was  introduced 
in  head  office  C.B.  sets  to  provide  for  more  satisfac- 
tory working  on  lines  of  low  insulation,  and  its  intro- 
duction resulted  in  considerably  increasing  the 
efficiency  of  the  circuits.  Each  of  its  two  coils 
has  a  resistance  of  500  ohms,  and  the  instrument 
works  satisfactorily  with  a  difference  of  potential  of 
less  than  5  volts  between  its  terminals. 

Fig.  6  shows  the  connections  of  a  head  office  C.B.  set. 
(To  be  continued.) 

(Readers  who  are  interested  in  this  series  should  -procure 
Few's  "  Questions  and  Solutions  in  Telegra-phy  and  Telephone 
Grade  1  1904-1914,  price  2s.  gd.  post  free  froiii 
Electricity  Office.) 


METHOD  OF  IMPROVING  SERVICE  AND  PRO- 
TECTING DISPATCHER'S  TELEPHONE  LINE* 


At  the  home  office  end  of  a  25-mile  telephone  dis- 
patching circuit,  the  Benton  Harbour  and  St.  Joseph 
(Mich.)  Railway  and  Light  Co.  has  installed  two  banks 
of  30-watt  carbon  filament  lamps  and  has  connected 
the  lamp  banks  into  the  telephone  circuit  as  shown  in 
the  accompanying  diagram.    One  extremity  of  each 
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75  Mile  Telephone  Dispatcher's  Circuit  Through  Three 
Towns 

 Line  Paralleled  by  Arc  Lrcuits,2300-\'ol*  Primary  tmes,  HO/220- Volt 

Secondary  Lines,26ftOO-Volf  Transmission  and50ff-Volf  Trolley  Lines 

Lamp  Banks  Used  to  Reduce  Telephone  Line  Noise. 
*  Electrical  World,  New  York. 
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bank  is  connected^  a  leg  of  the  telephone  circuit  and 
the  opposite  ends  of  the  banks  are  connected  to  a  single 
ground.  These  two  series  lamp  banks  provide  paths 
of  high  resistance  through  which  induced  currents 
caused  by  high  potential  paralleling  lines  can  flow  to 
ground.  Relieving  the  line  of  these  'stray  currents 
reduces  line  noise  and  thus  improves  service. 

If  the  telephone  line  is  rendered  very  noisy  by  an 
accidental  ground  on  one  side,  service  can  be  tem- 
porarily improved  while  linemen  hunt  the  trouble  by 
loosening  in  its  socket  one  of  the  lamps  in  the  bank 
nearest  the  accidental  ground.  Should  the  telephone 
line  accidentally  come  into  contact  with  the  500-volt 
trolley  line,  as  sometimes  happens  in  inter-urban  service, 
the  current  from  the  trolley  takes  the  path  through  the 
lamps  to  ground  and  does  not  harm  the  instruments 
on  the  telephone  circuit.  At  such  times  the  lamps 
glow  and  inform  the  dispatcher  of  trouble. 

THE  ELECTRICAL  EQUIPMENT  OF  CRANES. 

{Continued  from  page  338.) 

The  question  of  which  rating  shall  .be  used  depends  to  a 
.great  extent  upon  the  duty  :  where  the  motor  is  not  heavily 
worked  a  resistance  of  two-minute  rating  will  be  quite  satis- 
factory ;  if,  however,  it  is  heavily  worked,  as  is  generally  the 
case  with  foundry  cranes,  or  it  is  used  with  some  of  the 
special  forms  of  control,  it  is  advisable  to  adopt  five,  or  even 
ten-minute  rated  resistances  if  immunity  from  breakdown  be 
desired. 

The  calculation  of  the  resistance  should  be  arranged  to 
comply  with  the  following  conditions  : — ■ 

(1)  The  current  peaks,  when  the  controller  is  moved  from 
step  to  step,  must  not  be  high  enough  to  blow  the  fuses  or 
trip  the  circuit  breaker,  or  With  short-rated  motors  to  cause 
overheating  of  the  motor  when  started  frequently. 
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(2)  The  .acceleration  of  the  motor  should  be  as  high  as 
possible  after  carrying  out  the  above-slated  conditions. 

When  the  controller  is  on  the  fust  notch,  the  current 
flowing  should  not  exceed  150  per  cent,  of  full  load  current, 
and  the  resistance  should  be  graded  on  intermediate  steps  so 
that  the  current  peaks  on  each  succeeding  step  are  equal.  A 
heavy  starting  current  of  150  per  cent,  full  load  current  is 
seldom  required  in  ordinary  use  except  for  A.C.  motors, 
most  D.C.  resistances  being  arranged  to  pass  33J-  per  cent, 
to  50  per  cent,  of  full  load  current  on  the  first  step  when 
used  on  the  hoisting  motion,  and  50  per  cent,  to  80  per  cent, 
when  used  on  slewing,  cross   traverse,  or  travelling  motions. 

Where  direct  current  is  available  many  methods  of  con- 
trol are  obtainable  according  to  the  duty  of  the  crane,  the 
most  common  tvpes  being  the  following  : — 

(1)  Ordinary  reversing  type  with  plain  series  resistance. 
This  type  is  mostly  used,  and  the  diagram  of  connections 
and  arrangement  of  Controller  contacts  is  shown  in  Fig.  4. 

(2)  The"  type  as  described  for  No.  1,  but  with  additional 
notches  in  both  directions  in  which  the  motor  is  connected  as 
a  generator  across  part  of  the  starting  resistance^  acting  as  a 
dynamic  brake  and  bringing  the  motor  to  rest  quickly.  This 
form  of  control  is  used  chiefly  on  travelling,  cross  traverse 
or  slewing  motions  where  hand-brakes  are  not  fitted,  or  for 
heavily-worked  cranes  where  it  is  required  to  start,  stop  and 
reverse  in  the  shortest  possible  time  consistent  with  safety. 
The  diagram,  etc.,  is  shown  in  Fig  5. 

(3)  As  described  for  No.  f,  except  that  in  addition  there  are 
several  notches  at  the  commencement  of  the  hoisting  steps 
arranged  to  connect  part  of  the  resistance  across  the  arma- 
ture with  the  fields  fully  excited.  This  enables  only  a  com- 
paratively small  current  to  pass  through  the  armature, 
enabling*  very  slow  speeds  to  be  obtained  down  to  about 
7  per  cent,  to  10  per  cent,  of  full  speed.  The  lowering  side  is 
arranged  to  connect  the  motor  as  a  generator  across  the 
resistance,  the  motor  being  driven  by  the  descending  load;  in 
addition  there  is  a  "  free  "  notch,  which  allows  small  loads  to 
be  lowered  without  current,  and  a  further  two  notches  where 
power  is  applied  which  is  necessary  when  lowering  the 
empty  hook  or  small  loads  which  are  insufficient  to  overcome 
the  friction  of  the  gearing. 

This  controller  is  particularly  applicable  to  foundry  cranes, 
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as  it  enables  slow  speeds  to  be  obtained  which  are  necessary 
for  lifting  patterns  out  of  the  sand,  setting  cores,  and 
generally  handling  the  mou'ds.  With  this  arrangement, 
however,  it  is  difficult  to  obtain  a  very  slow  speed  lowering 
on  the  first  notch  at  starting,  as  the  armature  revolves  freely 
for  some  little  time  before  generating  current,  consequent^ 
the  load  drops  at  a  comparatively  higher  speed  for  a  few 
seconds  until  it  is  brought  under  check  suddenly  by  the 
armature  generating  current,  this  condition  of  affairs  being 
more  marked  with  some  motors  than  others.  This  defect 
may  appear  trifling,  but  in  many  cases  it  has  serious  conse- 
quences :  if,  for  instance,  a  mould  happens  to  be  suspended 
on  the  crane  a  shock  of  this  description  will  often  shake  the 
sand  loose  and  damage  the  mould.  If  this  type  of  controller 
is  used,  it  is  only  possible  to  dispense  with  the  fault  men- 
tioned by  providing  a  separate  resistance  connected  in  series 
with  the  motor  field  across  the  line,  so  as"  to  keep  the  fields 
excited  during  the  period  of  lowering.  The  connections  and 
details  of  the  controller,  but  without  the  field-exciting  resist- 
ance, is  shown  in  Fig.  6. 

(4)  No.  4  control  consists  of  a  similar  controller  to  No.  3, 
but  with  the  lowering  side  arranged  in  the  same  manner  as 
the  hoisting  side.  This  enables  the  necessary  slow  speeds  to 
be  obtained  immediately  the  first  notch  is  reached,  as  the 
field  is  almost  fully  excited ;  it  is  also  possible  to  lower  heavy 
loads  under  perfect  control  without  damage  to  the  motor  or 
allowing  it  to  reach  a  dangerous  speed.  This  type  of  con- 
troller is  also  applicable  to  other  motions  of  a  crane  where 
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creeping  speeds  are  required,  but  it  is  necessary*  to  carefully 
arrange  the  resistance  so  that  the  current  through  the  fields 
does  not  reach  a  dangerous  amount. 

The  defect  with  this  controller  and  the  one  described  for 
No.  3  is  that  the  parallel  resistance  across  the  armature  is 
connected  both  when  starting  up  and  stopping  the  motor. 
The  motor  may  be  run  up  to  full  speed,  and  the  operator  may 
bring  the  handle  quickly  to  the  "  off  "  position,  the  parallel 
resistance,  which  is  of  low  ohmic  value,  wftl  be  momentarily 
connected  across  the  armature  when  it  is  running  at  a  high 
speed,  and  when  the  fields  are  fully  excited.  The  effect  pro- 
duced is  the  same  as  by  momentarily  short-circuiting  a  shunt- 
wound  generator,  a  heavy  overload;  would  be  generated 
which  might  cause  the  armature  to  flash  over  and  would 
cause  dangerous  sparking  both  on  the  commutator  and  con- 
troller ;  at  the  same  time  it  might  cause  a  sudden  shock  to 
the  moving  parts. 

Trouble  of  this  description  may  be  averted  by  installing  an 
extra  switch  to  cut  out  the  parallel  resistance  when  not 
required,  but  as  this  is  left  to  the  discretion  of  the  operator 
it  is  not  "fool  proof,"  and  also  cannot  be  satisfactorily  used 
where  the  controller  is  operated  by  cords  from  the  floor  level. 

To  overcome  these  defects  one  of  the  leading  controller 
makers  fixes  a  patent  arrangement  on  the  controller  which 
automatically  disconnects  the  part  of  the  controller  drum  used 
with  this  resistance  as  soon  as  the  slow  speed  notches  are 
passed  over,  and  re-connects  it  when  the  drum  reaches  the 
"  off  "  position.  The  diagram,  etc.,  for  this  controller  is 
shown  in  Fig.  7. 

(To  be  continued.) 
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Industrial 
Possibilities 
of  Electric 
Heating. 


Although  the  electric  furnace  as  ordinarily  under- 
stood, that  is,  for  use  in  processes  such  as  steel  manu- 
facture, where  a  considerable  heat  is 
required,  has  been  considerably  de- 
veloped, and  is  now  in  extensive  use 
in  this  country  as  well  as  in  America, 
there  is  no  sound  reason  for  neglect- 
ing the  other  possibilities  of  electric 
heating  as  applied  to  the  numerous  industrial  processes 
calling  for  a  convenient  and  readily  controllable  source 
of  heat.  So  important  has  the  subject  of  industrial 
electric  heating  become  that  a  Chicago  contemporary 
devotes  an  Editorial  to  the  subject,  and  points  out 
some  of  the  processes  to  which  electric  heating-  might 
Avell  be  applied  with  advantage. 

According  to  my  information  the  application  of 
central  station  power  to  industrial  heating  processes 
seems  bound  to  make  great  headway.  An  example 
of  much  interest  is  the  baking  of  cores  for  use  in 
foundries,  an  application  which  furnishes  a  most 
promising  field.  Baking  in  gas-fired  or  coal-fired  ovens 
is  a  haphazard  process  at  best,  accompanied  by  con- 
siderable doubt  as  to  the  condition  of  the  product  when 
it  emerges,  since  it  may  have  encountered  a  wide  range 
of  variation  in  temperature,  ventilation,  rapidity  of 
reaching  maximum  temperature,  etc.  Yet  these  vari- 
ables have  an  effect  upon  the  quality  of  the  product. 
Unfortunately  for  this  particular  industry  no  great 
quantity  of  information  is  available  as  to  the  most 
desirable  oven  conditions,  but  these  data  could  soon  be 
determined  if  they  were  subject  to  easy  and  accurate 
control. 


Such  desirable  accuracy  of  control  is  afforded  by  the 
electric  oven.  Exact  and  constant  temperature  main- 
tenance is  secured  and  the  oven  temperature  may  be 
regulated  as  desired.  There  are  no  undesirable 
products  of  combination  to  be  dealt  with,  and  the 
maximum  temperature  may  be  attained  slowly  or 
rapidly,  and  then  held  for  a  definite  period.  Such 
control  may  well  be  of  greater  importance  than 
actual  fuel  'cost,  as  uncertainty  of  oven  conditions 
means  uncertainty  of  output,  and  the  loss  of  a  small 
percentage  of  output  will  balance  the  bill  for  electrical 
energy.  .  •  

Attention  has  previously  been  directed  to  the  great 
advantages  of  electric  heat  for  japanning  and  enamel- 
ling operations.  The  saving  of  time  in  the  baking 
process,  and  the  improvement  in  quality,  combined 
with  a  'large  decrease  in  the  percentage  of  defective 
or  wasted  material,  have  made  the  expenditure  for 
electrical  energy  an  actual  saving  in  the  industries 
which  have  adopted  this  innovation.  It  is  not  so 
evident  that  the  quality  of  foundry  cores  should  be 
similarly  dependent  upon  oven  conditions,  yet  this  appli- 
cation of  electric  heat  has  also  been  found  of  commercial 

advantage.   

Summarising,  it  seems  highly  probable  that  the 
advantages  of  the  electric  furnace  (so-called)  are  by  no 
means  limited  to  high  temperature  operations  such  as 
steel  refining  and  electro-chemical  reactions,  but  may, 
on  the  contrary,  cover  a  wide  range  of  low  tempera- 
ture processes,  of  which  the  two  above-mentioned 
are  but  typical  examples  which  have  already  come 
within  the'  central  station  field. 


The 
Electric 
Vehicle. 


In  view  of  the  general  interest  now  being  evinced 
in  the  batterv-propelled  vehicle  as  a  partial  solution  of 
the  petrol  shortage  problem,  the  fol- 
lowing practical  summary  of  the 
principal  advantages  of  such  vehicles, 
by  an  engineer  and  surveyor,  is  of 
more  than  passing  interest.  The 
initial  cost  of  an  electric  vehicle  is  higher  than  that  of 
the  other  types  of  car,  whilst  the  average  available 
speed  is  lower,  although  the  latter  will  be  found  ample, 
and  quite  sulhcient,  having  .  regard  to  public  safety, 
while,  at  the  same  time,  quite  up  to  legal  limits. 

Its  running  costs  are  found  to  be  lower,  it  is  noise- 
less it  withstands  the  strain  of  starting  and  stopping 
better  than  other  vehicles,  has  fewer  moving,  and 
consequently,  wearing  parts,  is  capable  of  rapid 
acceleration,  without  the  sudden  jar  on  gears,  etc., 
while  in  control  and  maintenance  it  possesses  none  of 
the  difficulties  incidental  to  the  internal  combustion 
engine.  There  would  appear  to  be  no  doubt  that,  for 
point  toi  point  traffic  at  moderate  speeds,  such  as  is 
met  with  in  refuse  disposal  work,  street  cleansing  and 
watering,  the  electric  vehicle  possesses  advantages  over 
its  petrol-driven  contemporary,  and  this  fact  is  demon- 
strated by  the  number  of  electrically-driven  vehicles 
in  use  by 'municipalities  for  these  particular  purposes. 

I  have  been  favoured  by  the  Controller  of  Coal  Mines 
with  a  memorandum   setting   forth  certain  proposals 
aiming  at  the  conservation  of  our 
Coal  depleted   coal    resources   during  the 

Economy.       next   two   winters.     Certain   of  the 
recommendations,  such,  for  example, 
as  that  small  power  users  who  at  present  generate  their 
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own  electrical  energy  should  take  steps  to  draw  their 
supplies  from  a  larger  outside  source,  the  installation 
of  gas  or  electric  cooking  and  heating  appliances,  and 
the  inter-connection,  wherever  possihle,  of  electricity 
generating  and  distributing-  systems,  are  excellent,  and 
may  well  be  followed  by  all  patriotic  power  and  coal 
users. 


These  notwithstanding,  there  are  at  least  two  of  the 
suggestions  put  forward  to  which  the  average  house- 
holder or  business  man  who  uses  power,  lig'ht  and  coal 
in  moderation  may  well  take  exception,  inasmuch  as 
ihev  someAvhat  discount  the  advice  conveyed  in  the 
above-mentioned  recommendations  concerning  the  pool- 
ing of  power  generation  and  distribution.  The  one, 
relating  to  public  services,  such  as  tramways,  sug- 
gests the  curtailment  of  those  public  services  which 
entail  coal  consumption,  such,  for  instance,  as  early 
and  late  tramway  services.  Already  our  tramway, 
train,  and  omnibus  facilities  are  so  seriously  depleted 
that  the  general  body  of  the  public  in  our  larger  towns 
finds  it  exceedingly  difficult  and  trying  to  get  to  and 
from  business,  to  say  nothing  of  pleasure.  Any 
further  curtailment  of  existing  services  might  conceiv- 
ablv  reduce,  and  very  materially,  the  output  of 
munitions  of  war. 


You  cannot  fairly  expect  male  and  female  munition 
Avorkers  to  labour  day  and  night  at  abnormal  rates, 
and,  when  their  spell  of  toil  is  finished,  for  the  time 
being,  be  prepared  to  fight  and  struggle,  as  is  all  too 
frequently  the  case  to-day,  for  standing  room  on  some 
train,  tram,  or  bus,  to  take  them  home  to  a  well-earned 
rest.  Their  output  must  necessarily  fall  under  suc'h 
strenuous  conditions,  and  in  some  of  our  larger  manu- 
facturing towns  even  to-day,  it  is  somewhat  of  a 
problem  for  all  workers  to  get  to  and  froni  their  work 
in  time  to  avoid  the  usual  penalties  for  late  arrival. 

Another  recommendation  has  to  do  with  emergency 
disconnection  of  power  or  light,  and  is  quite  contrary 
to  the  spirit  of  the  other  recommendation  which 
counsels  power  users  to  draw  their  supplies  from  a 
central  source,  rather  than  continue  to  use  coal  for 
local  generation  of  energy.  To  this  end  the  Coal 
Controller  advises  application  to  the  Board  of  Trade 
by  the  electricity  supply  authorities  for  sanction  under 
Regulation  Bi,  to  disconnect  classes  of  non-essential 
consumers  in  cases  of  urgent  necessity  in  order  to> 
enable  the  supply  to  be  continued  to  munition  and  other 
essential  users.  This  power  would  be  obtained, 
although  it  need  not  be  put  into  execution  until  the 
necessity  arises. 


That  is  all  very  well  in  theory,  and  quite  in  order 
that  munition  requirements  should  have  first  call ;  but 
what  of  the  unfortunate  consumer  of  power  or  light 
who  has  acted  on  the  advice  set  forth  in  the  other 
recommendations,  and  given  up  his  own  steam  plant 
and  coal  purchase  option  on  the  strength  of  a  very  airy 
promise  on  the  part  of  the  supply  authority,  backed  by 
the  authoritative  statements  of  the  Coal  Controller? 
We  all  know  how  considerate  municipal  and  even 
private    supply  authorities    can    be  when    their  own 
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interests  are  at  stake.  Should  a  more  profitable  load 
necessitate  disconnecting  the  service  mains  of  a  smaller 
consumer  we  cannot  see  the  latter  getting  much  con- 
sideration when  it  came  to  a  question  of  pounds,, 
shillings  and  pence. 


We  may  consider  three  cases,  viz.,  that  of  the  boy 
who  will  leave  school  at  the  earliest  possible  moment, 
i.e.,  at  14  years  of  age,  that  of  the  youth  who  wilJ 
remain  at  school  until  he  is  16,  and  that  of  the  fortunate 
fellow  w'hoi  is  able  to  go  to  college  and  continue  his 
training  until  the  age  of  23.  In  each  case  we  may 
assume  that  effective  education  commences  at  the  age 
of  seven  years.  Now  the  school  year  consists  of  only 
38  or  40  weeks,  and  the  hours  of  effective  tuition  and 
study  can  hardly  exceed  36  hours  per  week,  and  will 
generally  be  more  like  25  hours  per  week. 


On  this  basis  the  school  year  amounts  to  anything 
from  1,000  to  1,400  hours,  but  you  are  lucky  if  you 
get  half  of  that  for  steady  work — allowing  for  illness, 
inattention  and  bad  teaching.  Under  the  most  favour- 
able conditions  the  boy  who  "leaves''  at  14  years  of 
age  will  get  less  than  10,000  hours  of  tuition,  and 
probably  only  4,000  to  5,000  effective  hours.  The  youth 
who  leaves  at  16  years  may  receive  12,000  hours,  but 
it  is  hardly  likely  to  realise  more  than  9,000  hours. 
Finally,  in  the  most  favoured  case  of  all,  we  have  to 
turn  out  a  college  graduate  in  something  between 
15,000  and  20,000  hours.  If  you  do  not  quite  grasp 
the  significance  of  these  figures,  remember  that  many 
a  veteran  filament  lamp  has  had  a  useful  burning-life 
of  3,000  to  4,000  hours — almost  the  full  period  of 
tuition  for  the  great  majority  of  our  population  ! 


Of  course,  I  do  not  overlook  the  fact  that  education 
implies  something  far  more  than  school  tuition,  that  it 
proceeds  during  hours  of  leisure  as  well  as  at  the 
school  desk,  and  that  a  chance  deed  or  phrase— the 
work  of  a  moment — may  be  of  greater  educational 
value  than  a  year  of  lessons  or  lectures.  Willy-nilly 
one's  education  proceeds  throughout  one's  life,  but  the 
point  which  I  seek  to  bring  out  by  the  above  figures 
is  that  the  actual  time  during  Avhich  the  student  is 
under  specific  education  by  a  more  or  less  competent 
teacher,  is  all  tooi  short.  It  is  a  time  which  must  be 
reckoned  and  apportioned  in  hours,  not  years.  Every 
hour  is  precious",  and  though  the  young  schoolboy  can- 
not be  made  to  realise  this  very  earnestly  (and  a  goocT 
job  too  !),  the  older  students  ought  to  take  the  matter 
closely  to  'heart. 


Space  limitations  have  prevented  my  making  earlier 
mention  of  some  interesting  estimates  made  by  Mr.  H. 

G.  Wells  at  the  Mansion  House  meet- 
Educated       ing  of  the  British  Science  Guild  in 
in  April  last,  concerning  the  number  of 

5,000  Hours,  "teaching  hours"  during  which  we 
have  to  turn  our  infant,  boys  into 
well-educated  Avorkpeople  or  highly-educated  leaders 
with  several  languages  at  their  command.  This  little 
calculation  mav  be  made  by  anyone,  but  I  wonder  how 
many  have  made  it.  The'  result  will — or  ought  to — 
create  a  shock  of  surprise  and  bring  home  to  us  how- 
precious  is  every  hour  at  school,  and  how  grave  is  the 
responsibility  of  those  Avho  frame  courses  of  instruc- 
tion. 
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Obviously,  those  who  will  need  a  "modern  "  educa- 
tion to  fight  their  way  in  commerce  or  industry,  have 
no  time  to  waste  on  classical  education.  Let  them 
substitute  French,  German,  Spanish  and  Russian  for 
the  Latin  and  Greek,  which  would  be  useless  to  them. 
And  let  a  reasonable  percentage — a  very  high  percent- 
age— of  the  most  promising  pupils  be  prepared  for  the 
utilitarian  demands  of  modern  industry  and  science. 
Latin  and  Greek  as  a  hobby  if  you  like,  but  not  as  the 
backbone  of  our  public  school  "education. 


Finally,  let  the  above  statement  of  the  pitifully  few: 
hours  of  tuition  received  by  the  average  artisan,  bring 
home  to  you  the  enormous  possibilities  of  even  a  few 
hours  per  week  spent  at  continuation  classes  after  one 
has  reached  the  age  at  which  the  advantges  of  educa- 
tion should  be  fully  appreciated— whilst  the  opportunity 
for  obtaining  it  at  day-school  is  gone  for  ever. 

I  wish  to  draw  the  attention  of  my  readers  to  the 
article  on  a  Report  on  Industrial  Research  in  the  United 
States  by  Mr.  A.   P.   M.  Fleming, 
Industrial      which  is  issued  by  the  Department 
Research.       of  Scientific  and  Industrial  Research. 

Unlike  most  Government  publica- 
tions, the  Report  is  supplemented  by  a  series  of 
excellent  photographs  illustrating  the  Institutions 
described,  and  these  should  be  very  helpful  in  showing 
the  scale  on  which  research  is  now  carried  on  in  the 
L'nited  States.  "  Another  welcome  departure  is  the 
issue,  with  the  Report,  of  an  official  abstract,  sum- 
marising the  most  essential  points. 


I  see  that  this  is  intended  to'  be  the  first  of  a  series 
of  similar  publications  designed  to  arouse  interest  in 
this  important  question,  and  I  hope  that  the  Depart- 
ment will  see  their  way  to  telling  us  something  of 
what  has  recently  been  done  in  this  countrv.  There  is 
no  doubt  that  manufacturers  are  awakening  to  the 
value  of  research,  and  while  much  remains  to  be  done 
it  would  be  an  encouragement  to  feel  that  this  country 
is  by  no  means  disposed  to  lag  behind  in  the  general 
movement  towards  the  fuller  application  of  science  to 
industry. 

Elektron. 


INDUSTRIAL  RESEARCH  IX  THE  UNITED  STATES 
OF  AMERICA. 


A  report  on  the  above  subject,  by  Mr.  A.  P.  M.  Fleming, 
has  been  issued  by  the  Department  of  Scientific  and  Indus- 
trial Research,  and  we  understand  that  it  is  to  be  the  first 
of  a  series  dealing  with  such  subjects. 

The  report  falls  into  two -sections,  the  first  describing  Mr. 
Fleming's  experiences  in  the  States,  the  other  suggesting 
matters  for  the  consideration  of  this  country  in  respect  of 
research.  Research  in  the  United  States  is  encouraged  and 
practised  by  many  different  types  of  institutions,  '  lor  ex- 
ample, manufacturing-  corporations,  associations  of  manu- 
facturers, universities  and  colleges,  national  institutions,  com- 
mercial laboratories,  and  scientific  societies. 

In  many  cases  the  research  is  conducted  on  a  princely 
scale.  Thus  we  find  the  Eastman  Kodak  Co.  spends  on  re- 
search ,£30,000  annually  or  0.7  per  cent,  of  the  company's 
profits;  while  the  General  Electric  Co.,  of  the  U.S.A.,  spends 
from  .£80,000  to  ^"100,000  per  annum.  A  feature  of  many 
of  these  research  departments  is  the  facilities  for  trying  out 
new  appliances  and  processes  on  a  full  manufacturing  scale. 
In  this  way  the  company  can  make  sure  that  an  invention 
is  not  only  theoretically  ps  :  -;:sing  but  commercially  practic- 


able long  before  it  is  introduced  to  the  public;  and  once  the 
article  has  passed  out  of  the  research  department  the  various 
manufacturing  difficulties  have  been  experienced  and  over- 
come. 

Another  notable  development  is  the  tendency  for  industrial 
concerns  to  occupy  themselves  also  with  purely  scientific  ex- 
periments, as  well  as  those  immediately  connected  with  their 
business.  This  shows  the  growing  recognition  that  it  is 
impossible  to  foresee  the  industrial  outcome  of  many  scien- 
tific discoveries,  and  that  it  is  therefore  necessary  to  take 
wide  views  in  surveying  the  field  of  applied  science.  The 
existence  of  such  work  is  facilitated  by  the  encouragement 
given  by  associations  of  manufacturers  who  can  pool  their 
resources  with  a  view  to  developing  experiments  of  common 
interest  but  possibly  remote  application. 

In  the  universities  and  technical  institutions  research  is 
also  carried  out  on  a  large  scale.  Thus  the  unique  Mellon 
Institute  contains  about  thirty  laboratories  where  work  is 
carried  out  on  behalf  of  manufacturers,  who,  in  turn,  endow 
fellowships  for  a  period  of  several  years  in  order  to  enable 
men  to  take  up  specific  researches  on  their  behalf. 

Behind  the  universities,  again,  are  the  great  state-aided 
institutions,  such  as  the  Bureau  of  Standards,  where  work  of 
national  or  international  interest  is  carried  on. 

As  a  result  of  his  study  of  American  developments  Mr. 
Fleming  suggests  that  the  most  important  alternative 
schemes  for  the  United  Kingdom  are  : — 

(a)  Research  laboratories  in  industrial  works. 

(b)  Research  laboratories  for  a  group  of  works  in  the 
same  industry. 

(c)  The  centralisation  of  research  in  the  universities  or 
colleges. 

(d)  An  Imperial  centralised  laboratory  for  the  whole  in- 
dustry. 

A  feature  in  the  report  is  the  series  of  excellent  photo- 
graphs showing  the  general  appearance  and  equipment  of 
the  various  laboratories  described.  These  should  be  very 
helpful  in  showing  at  a  glance  much  that  cannot  be  ade- 
quately described  in  words. 


Questions  and  Answers 

By  Practical  Men. 

.  RULES. 

Questions  :  We  invite  our  readers  to  send  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  ivill  either 
be  replied  to  under  "Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  ichich  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  4. 

I  am  an  electrician  in  a  factory  where  a  direct  current 
traveller  is  fitted.  The  traveller  has  three  series  motors 
and  ordinary  drum  controllers  for  lifting,  traversing,  and' 
travelling  respectively.  There  are  "  seven  "  overhead 
conductors,  not  eight  as  is  usually  the  case,  supplyin'g  the 
lifting  and  traversing  motors. 

Can  you  give  me  a  sketch  and  describe  how  I  may  test 
the  motors,  brakes,  etc.,  for  earth  and  continuity  in  case 
of  breakdown  ?  The  controllers  are  in  a  cage  attached 
to  the  side  of  the  traveller,  and  it  would  be  very  convenient 
to  carry  out  the  tests  from  this  cage. — "  Ohm." 

Question  No.  5. 
In  a  large  workshop  a  60  h.p.  motor  is  driving  a  length 
of  shafting.      I  desire  to  fit  emergency  switches  in  order 
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that  the  motor  may  be  stopped  by  push  button  from 
certain  positions  in  the  shop  in  case  of  accident.  The 
distance  from  the  motor  to  the  furthest  push  is  60  yards. 
I  find  that  the  ordinary  no  load  short  circuiting  system 
will  not  work  at  this  distance.  Can  you  explain  why 
this  should  be,  and  can  you  recommend  any  device  that 
will  meet  the  case  ? — "  Control." 

{Replies  to  Questions  4  and  5  must  be  received  not  later  than 
August  4th). 

SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
ELECTRICAL  ENGINEERING,  GRADE  I. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 

{Continued,  from  page  377  ) 
Q.  2. — Describe  some  form  of  secondary  cell,  ex- 
plaining the  chemical  action  when  charging  and  dis- 
charging. 

A.  2. — The  type  of  secondary  cell  most  extensively 
employed  is  that  which  makes  use  of  lead  plates  in  an 
electrolyte  of  dilute  sulphuric  acid.  The  details  of 
the  construction  of  the  plates  vary  with  different 
makes  ;  but  the  chief  aim  in  all  cases  is  to  obtain  as 
large  a  plate  surface  as  possible  for  a  given  weight. 
Thus  it  is  found  that  some  manufacturers  cast  the 
lead  plates  with  fine  vertical  ribs,  and  a  few  horizontal 
ribs  to  improve  the  mechanical  strength,  as  shown  in 
Fig.  2.  The  projections  at  the  top  of  the  plate  rest 
on  the  sides  of  the  containing  vessel,  thus  allowing 
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sufficient  "clearance  at  the  bottom  of  the  cell  to  prevent 
the  sediment  short-circuiting  the  plates.  The  lug 
shown  on  the'right  hand  side  of  Fig.  2  is  burnt  into 
a  cross  lead  bar  B  (Fig.  3),  which  serves  to  connect 
together  all  the  plates  of  similar  polarity. 

The  pattern  of  plate  just  described  is  of  the  "  formed  " 
variety,  which  is  the  type  generally  employed  for 
positives.  In  the  manufacture  of  negative  plates, 
however,  the  "  pasted  "  type  is  found  to  be  preferable, 
as  it  is  lighter  for  a  given  capacity.  Further,  the 
tendency  for  the  active  material  on  the  negative  plate 
is  to  contract,  whereas  that  on  the  positive  tends  to 
expand,  so  that  the  latter  have  to  be  constructed 
mechanically  stronger  than  the  former.  It  is  also 
for  this  reason  that  the  number  of  negative  plates  is 
always  one  in  excess  of  the  positive  plates  (see  Fig.3), since 
this  arrangement  allows  both  sides  of  the  positives  to 
be  utilised,  otherwise  the  expansion  of  the  active 
material  causes  them  to  buckle. 


Pasted  plates  generally  consist  of  two  grids,  each 
cast  on  to  a  perforated  lead  sheet.  The  paste,  com- 
posed of  litharge  and  dilute  sulphuric  acid,  is  inserted 
between  the  two  halves  which  are  then  riveted  to- 
gether. 

The  electrolyte  is  prepared  from  pure  sulphuric  acid 
diluted  with  distilled  water  to  a  specific  gravity  of 
about  1. 21  to  1.22  when  the  cell  is  fully  charged. 


B 


Fig.  3. 
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The  plates  are  assembled  as  indicated  in  Fig.  3, 
where  V  is  the  containing  vessel  made  of  celluloid  or 
glass  in  the  case  of  small  cells,  and  of  lead-lined  teak 
for  large  cells  such  as  those  employed  for  central-station 
work.  Separators  of  glass^  tubes  or  wood  sheets  prevent 
the  plates  from  buckling  and  from  touching  one  another. 

Considerable  discussion  has  taken  place  and  many 
theories,  have  been  put  forward  concerning  the  nature 
of  the  chemical  reactions  that  occur  during  the  charge 
and  discharge  of  a  lead  accumulator  ;  but,  strange  to 
say,  even  at  the  present  day,  this  subject  is  still  shrouded 
in  a  great  deal  of  uncertainty.  The  theory  that  has 
been  most  extensively  advocated  is  the  one  in  which 
the  active  materials  on  the  positive  and  negative  plates 
are  assumed  to  be  lead  and  lead  peroxide  respectively 
when  the  cell  is  fully  charged,  these  materials  being 
converted  into  lead  sulphate  as  the  cell  is  being  dis- 
charged. 

When  a  current  flows  through  sulphuric  acid,  the 
latter  is  decomposed,  the  positive  (or  H  2)  ions  travelling 
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in  the  same  direction  as  the  current,  and  the'negative 
(or  S04)  ions  travelling  in  the  opposite  direction. 
The  condition  of  affairs  when  a  cell  is  discharging  is 
represented  in  Fig.  4  (a).  The  positive  ions  (or  anions), 
on  reaching  the  +  plate,  give  up  their  electrical  charge  ; 
and  the  hydrogen  thus  liberated  combines  with  the 
lead  peroxide  and  the  sulphuric  acid  to  form  leadsulphate 
and  water,  thus  : — 

H,  +Pb02  +H,S04  =PbS04  +2H20. 
Since  some  of  the  sulphuric  acid  is  replaced  by  water, 
the  specific  gravity  of  the  electrolyte  is  gradually 
reduced  during  the  discharging  process. 
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ITS  AN  OSRAM 


r~pHE  OSRAM  Ship  Type  Lamp 
is  specially  designed  to  with- 
stand the  severe  conditions  experi- 
enced "  on  board "  without  sacrifice 
of  efficiency.  See  that  every  lamp 
bears  the  words  44  OSRAM  G.E.C. 
Ship  type,  made  in  England." 
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At  the  negative  plate,  the  S04  reacts  upon  the  spongy 
lead  converting  it  into  lead  sulphate,  thus  : — 
Pb+S04=PbS04. 
During  charge,  the  direction  of  the  current  through 
the  ceil  is  reversed,  so  that  the  anions  are  now  moving 
towards  the  negative,  and  the  kations  towards  the 
positive  plate,  as  indicated  in  Fig.  4(b).  At  the  + 
plate,  the  S04  reacts  upon  the  lead  sulphate  and  some 
of  the  water  from  the  electrolyte,  forming  lead  peroxide 
and  sulphuric  acid,  thus  : — 

PbS04  +2H20  +S04  =Pb02  +aH2S04. 
At  the  negative  plate,  the  hydrogen  converts  the 
lead  sulphate  into  spongy  lead  with  the  liberation  of 
sulphuric  acid  : — 

PbS04+H2=Pb+H2S04 
On  account  of  the  removal  of  some  of  the  water, 
and  the  re-formation  of  some  sulphuric  acid,  the  strength 
■of  the  electrolyte  gradually  increases  during  the  charge. 

The  above  reactions  can  be  concisely  stated  as 
follows  : — 

Charge 
 •  ■ 

PbO,  +2H2S04  4-Pb  =PbS04  +2H20  +PbS04 
 >» 

Discharge 

1  Further  information  concerning  the  most  recent 
investigations  on  the  chemical  reactions  of  a  secondary 
cell  will  be  found  in  an  answer  to  a  somewhat  similar 
question  in  Grade  II.,  C.C. 

(To  be  continued.) 


Various  Items. 


Wanted. — a  second  hand  motor  generator  set.  See 
a  small  advertisement. 

Situations  Vacant. — A  fitter  is  wanted  in  a  railway 
power  station,  and  an  electrician  to  take  charge  of  lifts, 
motors,  etc.,  in  a  hospital.    See  the  prepaid  advertisements. 

Bradford. — Sapper  W.  E.  B.  Gratiar,  who  was  formerly 
employed  at  the  Corporation  Electricity  Works,  Bolton 
Road,  has  been  killed  in  action. 

Leeds. — Sergt.  Herbert  Noble,  R.F.A.,  who  was  formerly 
a  conductor  on  the  Leeds  City  Tramways,  has  been  killed 
in  action.    He  was  31  years  of  age. 

Harrogate. — Lance-Corpl.  A.  Weatherhead,  West  York- 
shire Eegiment,  who  was  formerly  an  electrician  with 
Mr.  Thomas  Wray,  Harrogate,  is  reported  wounded  and 
missing.  • 

Electric  Tools. — Engineering  readers  who  are  interested 
in  the  latest  types  of  these  useful  appliances  should  write 
the  Consolidated  Co.,  9,  Bridge  Street,  London,  S.W.  t, 
and  ask  for  list  8  E.    It  is  well  worth  careful  perusal. 

Bermondsey. — The  Borough  Council  have  made  a  further 
increase  of  20  per  cent,  on  the  pre-war  charges  for  power 
and  10  per  cent,  on  electric  lighting,  making  a  total  increase 
•of  50  per  cent,  on  the  former  and  40  per  cent,  on  the  latter. 

Blackburn. — Driver  Lawrence  A.  Gripper,  of  the  Friends' 
Ambulance  Unit  of  the  British  Red  Cross,  has  been  awarded 
by  the  French  Government  the  Croix-de-Guerre  of  the  first 
■division  for  conspicuous  bravery  in  evacuating  wounded 
under  heavy  shell  fire.  Prior  to  the  war  he  was  an  official 
at  Blackburn  Electricity  Works. 

Burton. — Mr.  T.  Hall,  the  Corporation  electrical  engineer, 
has  been  requested  by  the  Deputy  Coal  Controller  to  act 
as  Superintendent  of  Coal  Supplies  for  his  district.  The 
Electricity  Committee  has  given  its  sanction  to  the  appoint- 
ment, but  stipulates  that  Mr.  Hall  shall  be  provided  with 
a  motor-car  in  case  his  services  are  urgently  needed  at 
Burton  for  a  breakdown. 


Yorjj. — Mechanical  Staff -Sergeant  A.  H.  Marshall,  who 
prior  to  joining  the  Forces  was  employed  by  Mr.  A.  House, 
electrical  engineer,  York,  has  been  drowned  at  sea. 

Newcastle. — Signaller  James  Wills,  who  was  formerly 
employed  by  the  Tyneside  Tramways  Co.  at  Wallsend,  is 
reported  to  have  been  killed  on  June  16.  tapper  T. 
t*atkinspn!  who,  prior  to  enlistment,  was  an  electrical 
engineer  at  a  Newcastle  colliery,  has  been  wounded  in 
the  jaw  and  neck  and  is  now  in  hospital  in  London. 

Rotherham. — The  B.  C.  have  authorised  the  purchase  of 
a  new  25,000  kilowatt  set  at  the  Electricity  Generating 
Station,  which,  with  accessories  and  boilers,  will  involve 
»  an  expenditure  of  approximately  £275,000.  In  March, 
the  Council  authorised  extensions  to  the  same  works  at  an 
estimated  cost  of  £400,000,  so  that  the  total  cost  of  the 
proposed  extensions  is  about  £675,000. 

A  Generous  Response. — As  an  indication  of  the  general 
interest  of  American  electrical  workers  in  providing  the 
sinews  of  war,  no  less  than  40,000  employees  of  the  General 
Electric  Co.,  of  New  York  have  subscribed  for  approxi- 
mately £600,000  worth  of  Liberty  Loan  Bonds,  an  average 
of  £15  per  head.  The  subscriptions  were  received  from 
the  Schenectady,  Lynn,  Harrison,  Fort  Wayne,  Erie, 
Pitsfield,  and  other  works  of  the  Company,  as  well  as  from 
their  district  offices,  and  was  said  to  be  symptomatic  of 
the  attitude  of  the  whole  of  the  States  towards  the  war. 

Burnley. — Mr.  J.  E.  Starkie,  Borough  Electrical  Engineer, 
has  just  issued  his  annual  report  for  the  year  ended 
March  31.  The  following  statement  shows  the  units  sold 
during  the  past  12  months  in  comparison  with  the  previous 
12  months  :  Units  for  lighting,  this  year  856,287,  last  year 
1,003,673  ;  power,  1,052,493,  845,081  ;  heating  and 
domestic  purposes,  117,948,  98,754;  traction,  3,195,898, 
3,210,566  ;  total  5,222,626,  5,158,074.  The  total  borrow- 
ing powers  to  March  31,  1917,  are  £164,484,  the  same  as 
last  year.  The  total  capital  expenditure  to  March  31, 
191 7,  is  £168,549  is.  9d.,  against  £167,038  2s.  iod.  last 
year — an  increase  of  £1,510  18s.  nd. 

A  Good  Year. — Mr.  Hirst  and  his  co-directors  of  the 
General  Electric  Co.,  Ltd.,  are  to  be  congratulated  on 
yet  another  good  balance  sheet  in  these  very  difficult 
times.  It  is  proposed  to  pay  a  dividend  at  the  rate  of 
ic  per  cent,  on  the  Ordinary  shares  and  at  the  same  time 
a  special  bonus  on  the  Preference  shares.  This  bonus 
is  to  take  the  shape  of  a  refund  of  the  income  tax  deducted 
from  the  dividends  paid  on  December  31st  and  June  30th 
last,  the  refund  to  be  made  when  the  dividends  are  sent 
out  on  the  Preference  shares  in  respect  of  the  current 
half  year.  This  after  making  the  usual  ample  allowances 
for  reserve  and  depreciation. 


County  of  London  Engineers  Volunteers  (Field  Com- 
panies).—Officer  for  the  Week,  Platoon  Commander  A. 
Gerard.  Appointment  :  Dr.  Hugh  Gibbon  to  be  Medical 
Officer.  Promotions  :  Acting  Corporals  Gillespy  and  Salisbury 
to  be  Corporals.  Monday,  July  10  :  Technical  Instruction  for 
No.  3  Coy.,  Right  Half  Coy..  Regency  Street  ;  Drill  No.  3  Coy., 
Lett  Hair  Coy.  ;  Signalling  Class  ;  Recruits'  Drill,  6.30.  Tuesday  : 
Lecture,  6.80  ;  Physical  Drill  and  Bayonet  Fighting,  7.30. 
Wednesday  :  Drill  No.  1  Coy.,  Left  Half  Coy.  Thursday  : 
Drill  No.  2  Coy.,  Left  Half  Coy.  ;  Ambulance  Class,  6.30  ^Sig- 
nalling Class.  Friday  :  Technical  Instruction  for  No.  3  Coy., 
Left  Half  Cov.,  at  Regency  Street :  Drill  No.  3  Coy.,  Right 
Half  Coy.  ;  Recruits'  Drill,  6.30.  Saturday:  N.C.O.s'  Parade, 
•-'.(>.  Map  Reading.  Sunday,  July  22  :  '  Parade  will  be  at 
Eshcr  for  Engineering  Instruction.    Other  orders  as  usual. 


This  year  the  G.  E.  Co,  Ltd.,  have  struck  a  new  line  for  adver- 
tising their  "  Freezor  "  fans.  It  is  a  handsome  glass  showcard 
of  the  fan  in  green  and  silver  on  a  black  background  and  strut ed 
for  window  or  counter  use.  It  has  a  striking  effect  and  is  well 
calculated  to  arrest  attention,  so  it  is  sure  to  be  appreciated 
by  go-ahead  traders. 
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TWO  EXTRACTS. 


ELEKTRON 
in  **  Current  Topics," 
May  25th,  1917. 


THE  PRIME  MINISTER 
in  the  House  of  Commons, 
July  9th,  1917. 

(In  the  course  of  the  secret 
•  To  every  striker  I  session  relating  to  the.  air 
would  say  in  all  seriousness,  defence  of  London  and 
"  Do  you  realise  that  your  following  upon  the  raid  on 
being  "idle  may  cause— may  Saturday  July  yth.) 
already  have  caused—  — -~ 
dozens  of  your  fellows,  per-  ...  A  sufficiency  of  aero- 
haps  your  own  kin,  to  lose  planes  meant  everything  to 
their  "  lives  ?  "  .  .  .  think  the  Army  .  .  .  Without  air 
only  of  the  consequences  of  supremacy  it  was  sheer 
striking— realise  that  you  murder  to  allow  troops  to 
would  make  British  women  advance  ...  a  single 
widows  and  British  children  machine  gun  emplacement 
orphans— then  you  will  not  overlooked  might,  in  a  few 
strike.  ...  It  will  only  be  minutes,  mean  the  loss  of 
by  a  special  dispensation  of  thousands  of  gallant  lives 
Providence  if  strikers  have  ...  The  Germans  were  ]ust 
not  blood  of  their  country-  as  alive  to  the  importance 
men  upon  their  heads—  of  air  supremacy  as  we  were, 
uncomfortable  reading  and  They  had  put  forth  prodi- 
shameful,  but  alas  !  only  gious  efforts  in  the  last 
too  true.  .  .  .  Remember  12  months.  .  ...  We  should 
that  the  effect  of  a  single  iiave  been  far  better  off  at 
dav's  strike  mav  be  fearful  this  moment  but  for  the 
and  irretrievable.  .  .  .  strike  in  April  last,  which 

lost  us  between- 1 50  and  200 
machines  ....  (From  Press 
Bureau  Report.) 
Comment   is  superfluous-;   what   might   not  that  150 
or  200  aeroplanes  have  meant  to  our  Army  at  the  front 
and    to    our    women    and    children    m    London  and 
elsewhere  ?   

Answers  to  Correspondents. 

"  Interested  "  writes  -.—The  drum  of  a  series  controller 
was  removed  to  repair  a  defect.  When  the  drum  was 
replaced,  it  was  found  that  when  working  the  controller 
under  load  it  was  only  possible  to  work  on  two  notches, 
when  it  stuck  and  could  not  be  moved  until  the  mam 
switch  was  taken  off.  The  blow-out  leads  were  then  re- 
'  versed  and  the  controller  worked  perfectly.  Can  you  tell 
me  the  cause  of  this  increased  magnetism  ? 

4  —The  mere  fact  of  your  changing  the  connections  of 
the  blow-out  coil  cannot  affect  the  magnetism  in  any 
way  except  that  the  blow-out  field  is  opposite  in  polanty. 
The  object  of  the  blow-out  coil  is  to  produce  a  field  which 
will  blow  out  the  arc  at  the  controller  contacts,  and  although 
the  current  through  this  coil  may  always  be  m  the  same 
direction,  the  current  through  some  of  the  controller 
contacts  is  reversed  as  the  direction  of  rotation  of  the 
motor  is  changed.  We  would  rather  favour  the  opinion 
that  your  trouble  is  mechanical,  that  is,  the  position  of 
the  controller  drum  when  it  was  replaced  was  not  quite 
correct,  and  it  was  therefore  tight.  However,  you  have 
an  opportunity  of  seeing  if  this  theory  is  correct  by  again 
reversing  the  leads  and  observing  if  the  controller  behaves 
the  same.  If  it  does  so,  send  us  a  diagram  of  the  con- 
nections.   You  may  have  some  interlocking  coils  m  the 


controller  which  may  be  affected  by  the  direction  of  current 
through  the  blow-out  coil. 

A.  F.  The  fracture  of  the  glass  containing  box  was 

probably  due  to  vibration,  assisted  by  some  sudden  change 
in  the  temperature  of  the  battery  room.  These  thick 
glass  cells  frequently  have  a  strain  in  them  due  to  unequal 
cooling  and  contraction  during  manufacture.  Such  a 
strain  may  not  assert  itself  at  all  during  the  ordinary  life 
of  the  cell,  unless  influenced  by  a  suitable  combination  of 
circumstances  such  as  we  have  suggested  above. 

t  a  G.  Lovell  (Pre.).— The  action  of  the  magneto- 
cut-out  on  the  telephone  generator  is  substantially  as  you 
have  described  it,  and  its  function  is  either  to  disconnect 
the  bell  when  ringing  out  to  line,  or  in  some  cases  to  open 
a  short-circuit  across  the  magneto  armature.  The  principle- 
of  the  polarised  bell  used  with  these  generators  is,  briefly, 
as  follows  The  permanent  magnet  induces  two  similar 
poles  N  or  S.  as  the  case  may  be  in  the  two  core  extremities 
of  the  electro-magnet  system  which  are  bridged  by  the 
rocking  armature.  The  effect  of  an  alternating  current  cir- 
culating round  the  magnet  coils  is  to  strengthen  one  pole 
and  weaken  the  other  alternately  with  each  positive  and 
negative  wave.  Similarly,  two  similar  poles  of  opposite 
polarity  are  induced  by  the  permanent  magnet  in  the  free 
ends  of  the  armature,  which  thus  rocks  or  vibrates  from 
side  to  side  with  the  pulsations  of  current  generated  by 
the  magneto  armature.   


Correspondence. 


To  the  Editor  of  Electricity.  • 

Dear  Sir  —I  am  much  interested  in  the  cutting  from 
Electricity  which  has  been  sent  to  me,  and  we  are  most 
grateful  to  you  for  making  public  the  urgent  need  of  the 
troops  for  books  and  magazines.  .  _ 

As  a  confirmation  of  your  second  paragraph,  I  think 
it  will  interest  you  to  hear  that  only  this  morning  we 
received  an  urgent  application  from  a  Searchlight  Station. 
"  somewhere  in  England,"  asking  us  specially  for  text- 
books on  Petrol  Engines,  Electric  Are,- Electricity  (applied). 
We  are  to-day  sending  off  books  of  this  nature  and  also- 
some  copies  of  Electricity  that  have  already  reached 
us,  but  please  tell  your  readers  how  grateful  we  should  be 
it  they  will  follow  your  advice  and  hand  over  the  counter 
of  any  Post  Office  unwrapped  and  unaddressed  Electricity 
itself,  and  also  any-text  books  or  other  publications  dealing, 
with  this  subject. 

Yours  truly, 

Eva  Anstruther. 
45,  Horseferry  Road,  Westminster,  S.W.i. 
June  21,  1917-  * 

Summer  Visit.— A  visit  of  the  members  of  the  Birmingham 
and  District  Electric  Club  has  been  arranged  on  Saturday 
afternoon,  July  14,  to  Walsall,  in  conjunction  with  the 
Association  of  Mining  Electrical  Engineers  Warwickshire 
and  South  Staffordshire  Branch.  By  Kind  permission  of 
the  Walsall  Corporation  Electricity  Committee  they  will 
be  privileged  to  visit  the  original  generating  station,  the 
new  power  house  at  Birchills,  and  the  sub-stations.  In 
the  evening  a  paper  will  be  given  by  H.  A.  Howie  Esq 
AM  I  EE.  A.M.I.Mech.E.  Chief  Electrical  Engineer  to 
Walsall  Corporation  on  -  Recent  Extensions  to  the  Walsall 
Electricity  Undertaking." 
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SHOP-WINDOW  LIGHTING. 


Many  shopkeepers  still  seem  to  be  under  the  impression 
that  in  order  to  attract  customers  they  must  concentrate 
upon  the  available  window  space  the  maximum  candle- 
power  that  can  be  obtained.  Hence  one  sees  half-a-dozen ' 
flame  arcs  suspended  within  a  foot  or  so  of  each  other 
just  above  the  line  of  sight,  lighting  a  small  shop  window 
that  could  be  better  illuminated  by  an  expenditure  of  one- 
tenth  the  energy  with  the  aid  of  suitable  fittings  and 
lamps.  The  glare  is  irritating  and  positively  dangerous 
to  the  eyes  of  passers-by,  while  most  of  the  light  is  use- 
lessly wasted  on  the  road  and  pathway.  An  excess  of 
light  is  just  as  bad  as  insufficient  illumination.  It  merely 
dazzles  observers  without  enabling  them  to  distinguish 
items  in  the  window  display  with  any  greater  clearness 
than  would  be  the  case  if  suitable  lighting  units  of  moderate 
candle-power  were  employed. 

There  is  no  need  to  screen  lamps  to  meet  the  temporary 
demands  of  the  police,  if  the  lighting  is  carried  out  on 
scientific  lines.  Goods  may  be  illuminated  adequately 
without  casting  anything  but  a  subdued  light  upon  the 
pathway,  and  tradesmen  who  complain  that  the  lighting 
restrictions  have  injured  their  business,  by  preventing 
the  public  from  seeing  their  window  display,  have  merely 
themselves  to  blame.  In  a  number  of  cases,  shopkeepers 
who  have  adopted  (Scientific  methods  have  had  no  occasion 
to  alter  their  window  lighting  since  the  outbreak  of  war, 
for,  although  adequate  for  the  purpose  of  illuminating  the 
•goods  on  view,  it  infringes  no  police  regulation. 

The  possibilities  of  scientific  shop-lighting  with  modern 
lamps  and  fittings  can  be  judged  by  an  examination  of 
the  accompanying  illustration,  which  shows  a  window 
display  in  a  large  Birmingham  stores,  the  illumination  of 
which  approaches  the  ideal  as  nearly  as  it  is  ever  likely  to 
be  reached.  Every  condition  of  correct  window  lighting 
is  here  complied  with.  Each  article  in  the  window  space 
is  displayed  to  the  fullest  advantage,  no  shadow  is  thrown 
by  one  object  upon  another,  the  whole  area  is  uniformly 
lighted,  there  are  no  sources  of  light  at  or  near  the  level 
•of  the  eye,  there  is  no  glare,  and  nothing  but  reflected 
light  escapes  from  the  window  to  be  wasted  upon  the 
pavement  outside. 


The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E, 
Tin-  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12  mo,  cloth,  round  corners,  cut 
flush  to  tit  pocket.  428  pages,  97  illustrations.  Price  3s.  3d.  net. 
.post  free  from  Electricity  Office. 


In  the  window  here  illustrated,  the  lighting  is  carried 
out  with  X-ray  reflectors  with  Mazda  half-watt  type  lamps, 
placed  within  the  window  space,  but  well  above  the  line  of 
vision.  These  reflectors  represent  the  last  word  In  scien- 
tific reflection,  their  remarkable  efficiency  being  due  to 
the  method  of  construction  and  the  process  employed  in 
their  manufacture.  Made  in  one  piece  of  tough  blown 
glass,  they  are  formed  with  special,  corrugations  that 
break  up  and  diffuse  the  rays  of  light— thus  eliminating 
streaks  and  unevenness  in  the  lighting.  Pure  silver  is 
used  for  the  reflecting  surface,  this  being  protected  by  a 
green  backing  that  prevents  cracking,  peeling  or  blistering. 
Inside,  the  reflector  is  fire-glazed  so  that  dust  will  not 
adhere  to  the  surface.  The  "  Jupiter  "  model  of  "  X-ray 
window  reflector "  used  in  conjunction  with  ioo  watt, 
half-watt  type  lamps  in  the  window  under  notice  gives  a 
concentrating  reflection  and  has  been  designed  for  windows 
whose  height  is  equal  to  about  twice  their  depth.  Few 
reflectors  are  able  for  long  to  withstand  proximity  to  the 


heat  from  half-watts  without  deterioration,  but  the 
"  X-ray  "  form  retains  its  initial  brilliance  indefinitely, 
and  it  requires  only  occasional  cleaning,  which  is  a  simple 
matter,  quickly  carried  out  with  the  reflector  in  position 
but  the  lamp  removed. 

The  remarkable  clearness  with  which  every  detail  of 
the  display  is  brought  out  in  the  artificial  light  photograph 
here  produced  is  a  testimony  to  the  value  of  the  "  X-ray  " 
system  of  reflectors  for  shop  window  and  show-case  lighting, 
equally  good  results  being  impossible  with  other  and  less 
scientifically  designed  units.  The  lighting  installation,  of 
which  the  shop  window  here  illustrated  forms  a  small  part, 
was  planned  by  the  British  Thomson-Houston  Co.,  Ltd., 
Mazda  House,  77,  Upper  Thames  Street,  E.C.  4,  which 
supplied  also  the  "  X-ray  "  reflectors  and  "  Mazda  "  half- 
watt  type  lamps. 


Scrap  Old  Transformers.— Anyone  responsible  for  the 
operation  and  upkeep  of  static  transformers  and  hence  for 
the  maintenance  of  their  efficiency,  would  be  well  advised 
to  consider  whether  new  transformers  should  not  be 
substituted  for  the  older  ones  in  his  installation.  Advances 
made  from  time  to  time  in  materials  and  in  methods  of 
construction  lead  to  higher  efficiency  in  transformers,  and 
in  particular  lead  to  better  maintenance  of  the  initial 
efficiency.  Many  old  transformers  now  in  service  have 
"  aged  "  so  badly  that  the  cost  of  replacing  them  by  new 
equipment  would  be  recouped  speedily  ,  by  the  value  of 
the  energy  saved  on  the  reduced  losses.  High  iron  losses, 
due  to  inferior  or  deteriorated  magnetic  material,  result  in 
heating  and  hence  increase  the  copper  losses  and  the 
deterioration  of  the  insulation. 
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BRITISH  EMPIRE  PRODUCERS'  ORGANISATION. 


This  organisation — called  B.E.P.O.  for  short — may  fairly 
claim  to  be  the  largest  and  most  widely  representative  in- 
dustrial association  in  the  British  Empire,  or,  indeed,  in  the 
world.  Soon,  we  hope,  its  scope  and  functions  will  be 
so  generally  appreciated  that  it  will  be  a  disgrace  for  any 
producer  of  British 'goods  to  stand  without  the  gates  of  the 
organisation.  At  present,  however,  the  organisation  is  too 
little  known,  which  is  hardly  surprising,  considering  the 
rapidity  with  which  it  has  risen  to  its  present  status. 

As  many  readers  will  remember,  the  B.E.P.O.  took  its 
origin  in  an  association  formed  late  in  1915  to  defeat  schemes 
which  were  then  on  foot  for  restoration  of  the  German  sugar 
beet  trade  with  this  country  after  the  war.  Parenthetically 
it  may  be  stated  that  before  the  war  we  depended  on  foreign 
sources  for  96  per  cent,  of  our  sugar  supply,  and  had  been 
paving  fifteen  million  sterling  per  annum  to  Germany  and 
Austria  for  this  essential  foodstuff,  which  is  also  the  raw 
material  for  important  secondary  industries. 

Though  the  B.E.P.O.  won  its  spurs  in  this  connection,  the 
scope  of  the  organisation  was  never  confined  to  sugar,  but, 
from  the  first,  aimed  at  linking  up  all  the  producing  and 
manufacturing  industries  of  the  empire.  Sections  have 
since  been  formed  to  deal  with  sugar  machinery  manufac- 
turers, agriculture,  and  fertiliser  manufacturers.  The  British 
Electrical  and  Allied  Manufacturers'  Association 
(B.E.A.M.A.),  comprising  some  150  firms,  has  given  active 
support,  financial  and  otherwise.  Overseas  support  has  in- 
cluded affiliations  from  the  South  African  Federated  Cham- 
ber of  Industries  (42  producing  and  manufacturing  industries 
in  South  Africa);  the  United  Planters'  Association  of 
Southern  India  (13  associations);  the  Indigo  Planters,  the 
Ceylon  Association,  and  the  Rubber  Growers'  Association 
(489  companies  and  2^8  individuals) ;  and  support  from  the 
Associated  Chambers  of  Manufacture  of  Australia,  the  Cana- 
dian Manufacturers'  Association,  the  Chamber  of  Agricul- 
ture of  Mauritius,  and  from  the  West  Indies.  Important 
affiliations  in  this  country  are  from  the  British  Engineering 
Association  (500  firms),  the  Cablemakers'  Association  (14 
firms,  naturally  of  very  far-reaching  influence),  and  the 
Liverpool  Toy  Association. 

The  B.E.P.O.  is  essentially  an  association  of  associations. 
It  believes  that  every  productive  trade  should  have  its  own 
association  governing  affairs  in  the  common  interest  of  its 
membership.  It  is  not  good,  however,  for  any  trade  to  stand 
alone.  Necessarilv,  it  purchases  from  and  sells  to  other 
trades,  and  onlv  by  an  association  of  associations  can  effec- 
tive negotiations  be  made  between  one  trade  and  another 
on  sufficiently  broad!  a  basis,  yet  in  sufficiently  definite  a 
manner.  / 

Two  of  the  main  aims'and  objects  of  the  B.E.P.O.  are 
(1)  to  promote  and  foster  production,  manufacture  and  trade 
throughout  the  British  Empire,  with  a  view  to  rendering  it 
self-supporting;  (2)  to  ensure  that  each  industry  shallformu- 
late  its  own'  fiscal  policy,  subject  to  the  condition  _  that 
wherever  the  introduction"  of  import  or  export  duties  is  de- 
manded by  any  particular  industry,  such  duties  shall  be 
governed  by  the  principles  laid  down  at  the  Paris  Confer- 
ence, and  shall  secure  Empire  Preference,  and  differentiate 
between  allied,  neutral  and  enemy  countries.^.  It  is  also  an 
integral  part  of  the  organisation's'policy  to  secure  for  Labour 
a  full  share  of  any  benefit  derived  from  preferential  treat- 
ment of  any  industry,  and  to  promote  by  every  means  the 
mutual  interests  and  harmonious  working  of  Capital  and 
Labour.  The  B.E.P.O.  does  not  desire  to  make  the  Empire 
self-sufficient  in  a  narrow  sense.  On  the  contrary,  it  de- 
sires to  promote  friendlv  reciprocal  relations  between  the 
Empire  and  our  Allies  first,  and  then  with  neutrals.  "  With 
enemies  we  desire  to  cut  off  for  a  generation  all  trade  rela- 
tions .  .  .  war  conducted  as  our  enemies  have  conducted 
this  war  can  never  be  forgotten  or  forgiven  until  those  re- 
sponsible have  ceased  to  cumber  the  earth  and  a  new  and 
more  civilised  generation  has  taken  their  place." 

Although  the  B.E.P.O.  is  primarily  of  interest  to  trade 
associations  as  such,  an  Associates  Section  has  been  formed 


to  enable  individuals  to  support  and  participate  in  the  work 
of  the  organisation.  We  would  also  urge  all  those  interested 
— and  not  merely  those  holding  influential  positions  in  trade 
associations — to  apply  to  the  B.E.P.O.  Secretary,  Kingsway 
House,  W.C.2,  for  further  particulars  of  an  organisation 
which  is  of  such  immense  importance  to  the  Empire. 


FIFTH  BATCH  EXAM.  IN  ELECTRIC-LIGHT 
SWITCHING. 


On  another  page  are  given  the  results  of  Messrs.  Lund- 
bergs  Fifth  Batch  Exam,  in  Electric-Light  Switching, 
and  the  large  number  of  successful  competitors  speaks 
volumes  for  the  attractive  and  practical  nature  of  the  sub- 
ject. A  glance  through  the  list  shows  that  some  of  the  candi- 
dates hail  from  far  countries,  and  that  quite  a  number  are  in 
the  Navv  as  well  as  the  Army.  H.M.S.  Royalist,  for  in- 
stance, is  well  to  the  fore  with  six  representatives. 

We  are  informed  that  this  exam,  is  the  best  (bar 
two)  that  has  ever  been  conducted  in  the  subject;  and  that, 
on  the  other  hand,  a  certificate  is  not  given  to  everybody 
who  happens  to  send  in  a  paper.  The  examiner  really  does 
examine,  and  as  the  result,  we  are  told  that  in  the  present 
case,  out  of  150  papers  examined,  no  fewer  than  30  were 
rejected  as  unsatisfactory.  Thus  those  who  have  passed  can 
feel  that  thev  deserved  to  do  so;  while  those  who  did  not, 
should  remember  that  they  can  try  again ;  and  that  in  all  pro- 
bability a  little  more  serious  effort  on  their  part  should  land 
them  safe. 

As  it  is  onlv  some  three  months  ago  that  we  published 
the  results  of  the  Fourth  Batch  Exam.,  it  would  seem  that 
the  war  is  leading  electrical  men  of  all  grades  to  take  an 
increasingly  serious  interest  in  their- work ;  which,  in  the 
majority  of  cases,  involves  a  "knowledge  of  electric-light 
•-witching. 

It  should  be  noted  that  these  Batch  Exams,  are  additional 
to  the  previous  series  of  competitions  for  money  prizes. 
Thev  were  adopted  as  a  war  measure,  to  maintain  interest 
in  the  subject,  even  though  examiners  might  be  away  on 
Active  Service. 

The  gratifying  results,  considered  in  conjunction  with 
the  absence  of  monetary  reward,  proves  that  there  is  a  very 
genuine  interest  in  the  subject,  and  'that  the  increasing  value 
of  the  certificates  is  recognised. 

At  the  end  of  August  we  have  arranged  to  publish  the  new 
Preliminary  and  Intermediate-Grade  Papers  for  our  readers 
to  work.  These  will  be  different  from  those  given  in  our 
issue  o  f  January  5th  last.  Should  any  of  our  readers,  how- 
ever, wish  to  make  a  start  at  once,  they  should  apply  to 
Messrs.  Lundberg  for  particulars.  Their  address  is  477"4S9. 
Liverpool  Road,  London,  N.7. 

The  Advanced-Grade  Paper  given  in  our  May  18th  number 
is  still  current;  that  is  to  say,  answers  to  these  questions 
mav  still  be  submitted  to  Messrs.  Lundberg. 


War  Boom  in  Electric  Furnaces.— As  in  so  many  other 
industries,  the  needs  of  the  war  have  led  to  a  great  de- 
velopment in  the  use  of  electric  furnaces  in  steel  manu- 
facture. "  More  than  100  furnaces,"  says  V Industrie 
El&otrique,  "  have  been  installed  in  the  belligerent  coun- 
tries. There  are  now  about  300  in  various  parts  of  the 
world,  i.e.,  about  twice  the  number  in  use  in  1913.  Fifty 
furnaces  were  constructed  in  the  United  States  last  year, 
England  installed  30,  several  new  ones  have  been  put  to 
work  in  Italy,  and  Germany  produced  130,000  tons  of 
electric  steel  in  1915,  compared -with  90,000  tons  in  1914-" 
The  substance  of  tins  note  is  doubtless  justified  in  so  far  as 
it  concerns  the  increased  utilisation  of  electric  furnaces, 
but  we  believe  the  figures  quoted  are  very  conservative. 
When  the  history  of  electric  furnaces  in  our  own  steel 
centres  comes  to  be  written,  there  will  be  some  startling, 
figures  disclosed. 


July  20,  191 7. 


ELECTRICITY. 


THE  ELECTRICAL  EQUIPMENT  OF  CRANES. 


(Continued  from  page  408.) 

(5)  The  controllers  mentioned  under  headings  3  and  4  only 
give  two  to  four  slow  speed  notches,  which  have  to  serve  for 
all  loads.  Where  it  is  necessary  to  provide  a  greater  range 
and  to  obtain  the  same  slow  speeds  on  light  loads  as  on  full 
loads,  a  rather  more  complicated  controller  'is  necessary, 
which  is  fitted  with  two  drums  and  two  operating  handles  ; 
these  drums  are  interlocked,  so  that  only  the  correct  sequence 
of  operation  can  be  carried  out.  With  this  type  of  controller 
it  is  possible  to  obtain  about  sixteen  creeping  speeds  on  the 
hoisting  side,  and  speeds  as  low  as  5  per  cent,  of  full  load 
speed  at  about  5  per  cent,  of  full  load  torque,  and  it  can  also 
be  arranged  to  overcome  the  difficulty  of  the  motor  not 
generating  immediately  the  circuit  is  made  (as  stated  for 
No.  3  type)  by  separately  exciting  the  field  through  a  suitable 
resistance,  this  being  in  circuit  throughout  the  full  range  of 
rheostatic  brake  contacts. 

(6)  Regenerative  control  type.  This  is  only  applicable 
where  heavy  loads  have  to  be  lowered  through  long  distances, 
as  in  cableways,  owing  to  the  faet  that  to  lower  the  load' 
under  control  of  the  brake  would  cause  considerable  over- 
heating. In  this  case  a  shunt  motor  is  used,  the  brake  is 
kept  off,  and  the  descending  load  allowed  to  overhaul  the 
motor,  which,  on  reaching  a  certain  speed  above  the  normal, 
commences  to  generate  current  which  opposes  a  torque  to  the 
motor  of  the  load  sufficient  to  keep  the  speed  within  the  limits 
set  by  the  controller  and  returns  current  to  the  line.  This 
control  has  the  usual  disadvantages  of  a  shunt  motor  when 
hoisting.   Loads  can  be  lowered  in  much  the  samei  way  with 
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a  series  motor,  but  instead  of  returning  the  ninmi  generated 
to  the  Line  it  is  absorbed  By  the  starting  resistance;  but  with 
this  arrangement  there  is  a  risk  of  burning  out  the  motor,  so 
that  it  is  seldom  adopted. 

The  above  methods  of  control  are  applicable  only  to  . 
motors.    For  A.C.  motors  the  following  are  applicable : — 

(7)  For  squirrel-cage  rotor  motors,  ordinary  reversing  type, 
in  which  a  resistance  is  inserted  or  cut  out  of  circuit  of  the 
stator  winding,  this  method  has  the  effect  of  redwing  the 
starting  current  and  gives  smoother  starting,  in  order  to  pro- 
vide several  notches  and  at  the  s'amt  time  keep  the  controller 
as  small  as  possible,  the  resistance  is  cut  out  of  the  phases 
in  unequal  proportions',  which,  of  course,  gives  a  slightly 
unbalanced  rotor. 

(8)  Another  tvpe  for  squirrel-cage  rotor  motors  consists  of  a 
controller  with  a  number  of  contacts  used  in  connection  with 
,a  transformer  with  various  tappings,  so  that  the  starting 
and  speed  control  is  obtained  by  varying  the  voltage  across 
the  stator  winding. 

(9)  For  slip-ring  motors  the  controller  generally  adopted  is 
similar  to  No.  8,  with  the  exception  that  the  resistance  is 
inserted  in  the  rotor  windings,  and  the  controller  is  fitted  In 
addition  with  contacts  which  connect  and  reverse  the  main 
supply  to  the  stator.  The  arrangemerrt^of  the  controller  and 
diagram  of  connections  is  shown  in  Fig.  8.  For  motors 
over  20  B.H.P.  it  is  general  to  arrange  the  resistance  to  be 
cut  out  of  the  rotor  in  each  phase  simultaneously. 

(To  be  continued.) 


SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
ELECTRICAL  ENGINEERING,  GRADE  I. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 


(Continued  from  page  4I7«) 
[Correction  to  A.  2,  p.  414,  2nd  column: — " 


positive  and  negative  plates  are 
and  lead  respectively.  .  .  .'"] 


.  the 
lead  peroxide 


Q.  3. — Define  the  practical  units  of  current,  E.M.F., 
and  power.  If  a  motor  takes  185  amperes  at  460  volts 
and  gives  80  H.P.,  what  is  its  efficiency,  and  how  many 
Board  of  Trade  units  will  it  use  per  hour  ? 

A.  3. — The  practical  unit  of  current  is  the  Ampere, 
and  can  be  defined  either — 

(a)  As  that  current  flowing  along  a  conductor 
1  cm.  long  bent  into  an  arc  of  1  cm.  radius,  exerts  a 
force  of  J,  dyne  on  unit  magnet  pole  placed  at  the  centre 
of  the  arc  ;  or  (b)  as  that  current  which,  when  passed 
through  a  solution  of  silver  nitrate  in  water,  deposits 
silver  at  the  rate  of  0.001118  gram  per  second. 

The  practical  unit  of  e.m.f.  is  the  Volt,  which  can 
be  defined  either — ■ 

(a)  As  that  electrical  pressure  induced  in  a  conductor 
cutting  a  magnetic  field  at  the  rate  of  100,000,000  lines 
per  second  ;  or  (6)  as  that  electrical  pressure  which 
when  steadily  applied  to  a  conductor  of  i  ohm  resis- 
tance, produces  a  current  of  1  ampere. 

The  practical  unit  of  power  is  the  Watt,  which  can  be 
defined  as  the  rate  at  which  work  is  done  when  a  current 
of  1  ampere  flows  under  a  pressure  of  1  volt. 

Another  practical  unit  of  power  often  employed  in 


Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author  s  Lec- 
tures to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value 
to  those  interested  in  usinsr  coal  with  economy  and  efficiency.  Koyal 
8vo.  illustrated,  Is.  Id.  net.  post  free  from  Electricity  Office. 
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this  country  is  the  Horsepower,  which  is  equivalent 
to  746  watts. 

Power  taken  by  motor  from  the  mains  =  amperes  x  volts 

=  185x460=85100  watts 

Output  of  motor  =  80  x  746  =  59680  watts 

•  ,  Output  (in  watts)  59680 

.•.    Efficiency  of  motor  =  T — — -±  — f  =  ~ — 

J  Input   (in    watts)  85100 

=  .702  =  70.2  per  cent. 


No.  of  Board  of  Trade  Units 

.-.  No.  of  B.O.T.  Units  ^ 
consumed  per  hour  ) 


Watts  x  Time  (in  hours) 


1000 
85100  x 1 


1000 


=  85.1 


(To  be  continued.) 


FUNDAMENTALS  OF  ILLUMINATION. 


(Concluded  from  page  392.) 
Distribution  Curves. 

A  distribution  curve  is  a  graphical  representation  of  the 
strength  of  light  from  a  lamp  or  lighting  unit  in  various 
angles  in  a  vertical  plane ;  that  is,  from  directly  downward 
to  vertically  upward  from  the  lamp.  It  is  not  a  pictorial 
representation  of  the  light  output  of  a  lamp,  for  it  shows 
only  candle-power  values  at  different  angles  from  the  unit ; 
the  light  output  is  dependent  upon  both  the  candle-power 
and  the  area  in  which  light  is  emitted. 

The  reader  is  cautioned  against  falling  into  the  more  or 


in  the  form  of  a  curve  by  the  aid  of  lines  of  corresponding 
lengths,  laid  out  as  in  the  sketch  of  Fig.  9.  The  horizontal 
candle-power  value  of  100  is  laid  out  on  the  horizontal 
line ;  OA  is  made  100  units  in  length,  using  any  convenient 
scale.  The  vertical  line  OC  is  drawn  downwards  twenty 
units  in  length  from  the  starting  point  O,  representing  irt 
both  length  and  direction  the  tip  candle-power  of  the  lamp. 
In  the  same  manner  the  line  OB  represents  the  candle- 
power  at  the  angle  half-way  between  the  horizontal  and 
downward,  and  OD  represents  the  candle-power  upward  in 
the  direction  45  degrees  above  the  horizontal.  The  ends  of. 
these  lines,  points  A,  B,  C  and  D,  will  be  four  points  on  a 
distribution  curve  of  this  Tamp,  indicated  by  the  straight 
lines  conneoting  the  points. 

Such  a  curve  determined  by  only  four  points  would  not 
accurately  show  the  light  distribution  from  a  lamp,  for  the 
candle-power  values  for  many  directions  were  not  used.  In 
practice  it  is  customary  to  use  the  candle-power  values  for 
about  20  angles,  at  intervals  of  about  10  degrees,  vertically 
downward  being  designated  o  degrees,  the  horizontal  direc- 
tion 90  degrees,  and  vertical  upward  180  degrees,  with  inter- 
mediate values  for  the  other  angles. 

Curve  A  of  Fig.  10  shows  the  typical  light  distribution  of 
a  bare  Mazda  B  lamp.  The  length  of  the  line  O'N  repre- 
sents the  candle-power  (on  a  basis  of  the  scale  indicated)  in 
the  direction  30  degrees  below  'the  horizontal.  The  candle- 
power  in  any  direction  from  a  unit  can  be  quickly  deter- 
mined from  its  distribution  curve  by  noting  the  distance 
from  the  centre  point  to  the  point  on  the  curve  correspond- 
ing to  the  angle  being  considered.  The  circular  lines  on  the 
curve  sheet  are  provided  simply  for  convenience  An  applying 
the  candle-power  scales. 

Curve  B  of  Fig.  10  shows  the  light  distribution  of  the  same 


■A  90 


Fig.  9. — Basic  Method  of  Showing 
Light  Distribution  from  Lamp. 


Curve  A.  Curve  B. 

Fig.  10. — Curve  A  :  100-Watt  Mazda  B  Lamp.    Curve  B 
100-Watt  Mazda  B  Lamp  with  Steel  Bowl  Reflector. 


less  common  error  of  considering  the  distribution  curve  of  a 
light  source  as  a  rqDresentation  of  the  light  output  of  the' 
lamp.  This  error  is  common  probably  because  the  general 
shape  of  a  distribution  curve  is  roughlv  what  one  might 
expect  a  picture  of  the  light  from  a  lamp  to  look  like.  The 
distribution  curve  should  be  regarded,  therefore,  as  simply 
an  engineering  method  of  showing  by  means  of  a  compact 
diagraqi  what  the  relative  values  of  the  candle-powers  at 
different  angles  are. 

Consider,  for  a  moment,  a  lamp  hung  vertically  tip  down 
which  has  an  average  horizontal  candle-power  of  100, 
decreasing  to  70  candle-power  at  the  angle  of  45  degrees 
below  the  horizontal,  and  to  20  candle-power  directly  down- 
ward ;  the  light  directly  upward  has  an  intensity  of  negli- 
gible candle-power,  and  at  the  angle  of  45  degrees  above 
the  horizontal  70  candle-power.     We  can  show  these  values 


Mazda  B  lamp  and  bowl-shaped  enamelled  steel  reflector. 
By  comparing  curve  A  with  curve  B,  the  convenience  of  the 
distribution  curve  is  apparent,  for  the  effect  of  the  reflector 
in  increasing  the  intensity  of  the  light  at  useful  angles  is 
seen  at  a  glance. 

The  most  extensive  application  of  the  distribution  curve 
is  for  ithe  comparing  of  the  light  distributions  of  lighting 
units  and  for  determining  the  general  suitability  of  a  unit 
for  the  problem  at  hand.  The  distribution  curve  is  seldom 
used  by  the  man  on  the  job  in  the  calculation  of  illumina- 
tion problems,  for  these  are  usually  solved  by  finding  how 
much  light  is  needed  on  the  working  plane  and  what  per- 
centage of  the  output  of  a  lamp  in  a  given  unit  would  reach 
the  working  plane,  and  then  determining  the  lumens  which 
should  be  generated  by  the  lamps ;  to  find  their  size  and 
number  is  then  an  easy  matter. 
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WESTON  Wattmeters. 

Model  167  SINGLE  PHASE  and  Model  216  POLYPHASE  WATTMETERS. 


These    Wattmeters    possess  the 
following  important  features  : 

1.  Uniform  scale. 

2.  Perfectly  dead-beat. 

3.  Moving   system   very  light,    ensuring  freedom 

from  pivot  friction. 

4.  Equally  accurate  upon  D.O.  circuits    and  A.C. 

circuits  of  any  frequency,  power  factor  or  wave 
form  met  with  in  commercial  practice. 

5.  Power  consumption  extremely  small. 

6.  Large  overload  capacity. 

7.  Temperature  rise  of  50°F.  will  not  produce  an 

error  of  1%. 

8.  They  are  efficiently  shielded,  scientifically  designed 

and  carefully  constructed. 

9.  They  carry  the  Weston  guarantee  and  reputation. 


Model  167  Wattmeter  Interior 


For  full  particulars  write  for  CATALOGUE  16  to 

Weston   Electrical   Instrument  Company, 

Audrey    House,    Ely    Place,    Holborn,    London,  E.C.I. 

  _   _  a  I)  n 


Telephone:  2029  Holborn. 


Telegraphic  and  Cable  Address:  "  Pivoted,  London." 
Inland  Telegrams  :  "Pivoted,  Smith,  London" 


ABCor  Lieber's  Code. 


ACCUMULATORS 

of  any   size   for   every  Purpose. 


EIECTRICAL  «™mm« 

LIMITED  *  »  VICTORIA  «TREE1F 
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HART 

ACCUMULATOR  CO.,  LTD. 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


CASINGS. 


Our  Special  pattern 
(Reed.  No.  403.835). 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 

Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made  i,  11" 
to  Order.  !^  i-z' 


Width  (nom)  | 

h*  i  n"  1 1  r  i  ir  i  v  \  w  i  r  \ 

W  |  4* 

Grooves    ...  | 

A*  I  A'  1  *'  1  A"  1  A*  |  *'  1  *'  1 

r  i  r 

Tupelo  > 
Price  i 

QUOTED    ON  APPLICATION. 

Trade 

Allowance  for  Quantities  on  Application 

VIGERS  BROTHERS, 


address  67.  KING  WILLIAM  ST.,  LONDON,  E.C. 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


THE  WESTOOL 
ELECTRIC  DRILL 


Specially  suited  for 
use  with  High-speed 
Steels  in  Shipyards, 
Steel    Works,  etc. 


THE  WESTMINSTER  TOOL 
AND    ELECTRIC  COMPANY. 

Suffolk  House,  Laurence  Pountney 
Hill,  Cannon    Street,  London,  E.C.  4. 

Tel.  Address  :  Westolelco,  Gannon.  London. 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

  *>  

Insulated  Wires  and  Gables  of 
All  Descriptions. 


Electrical  Engineer*  and  iVfanufaicturer* 


The  House  for 
Electric  Heating. 

Petrol  &  Paraffin 
Generator  Sets 


E  HUSBAND  Ltd 

CRAVEN  HOUSE 
KfNGSWWT  LONDON 


Telephone : 
Gerrard  7601 
(two  lines). 


BELLING 


FIRES. 
GRILLERS. 
BOILERS. 

«"B^^""aMl^^^^^™  OVENS. 

Also  all  kinds  of  SPECIAL  ELECTRICAL  APPARATUS 
for    Munition    Works    and    Manufacturing  Purposes. 

BELLING  &  CO., 

ELECTRIC    HEATING     AND  COOKING  SPECIALISTS. 

Derby    Road    Works,    Montague  Road, 

UPPER  EDMONTON,  LONDON.  N. 


July  20,  1917 


ELECTRICITY: 


425 


TO    OUR  READERS. 

Electriciti  is  published  every  Friday,  and  is  on  sale  at  the •PJ1"^ 
Railwaj  station  Bookstalls  ami  Newsagents  on  that  day.  it  has  a  very 
"arge  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad.  ,  v_ 

The  Editor  doe*  not  hold  JrnnseH  responsible  for  ^^LSK^aJS 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 

"Questions  to  which  an  answer  is  required  must  be  accompanied  by  a  Id 
etamp  for  reply.    When  considered  of  sufficient  interest,  the  answer  will 

Pr^blLSm:nt9\rSS.ayed  columns  and  alteration,  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application 
fiubaoriptiot.-lto.  fid.  a  year,  5s.  3d.  half:year  2s  9d.  a  quarter  m 
Advance,  postage  prepaid  in  the  United  Kingodm ;  12s.  6d;  a-  year  to 
■Foreign  Countries,  postage  prepaid.  '  X/-.„  t^t. 

All  remittances  payable  to  the  Publishers.  S  Reotell  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid,  ^ 


Current  Topics. 


In  many  of  our  public  services  we  are  lamentably  and 
obviously  behind  the  times   as  compared  with  other 
,  nations,    and    even    with   our  own 
Electric        younger  Colonies.    Take  the  collec- 
Dust  Carts-     lion  of   household  refuse  as  a  case 
in  point.     True,   some  of  the  more 
-enterprising  municipalities  have  commenced  to  substi- 
tute motor  dust  carts  for  the  older  horse-drawn  vehicle, 
but  the   same  general  system  of   collection  obtains, 
whereby  a  considerable  percentage  of  the  dust  and 
garbage  is  redistributed  over  the  streets  and  footpaths, 
to  say-nothing  of  pulluting  the  neighbouring  atmosphere 
during  the  collecting  process. 

Our  antiquated  method  of  dealing  wiith  this  essential 
factor  in  town  life  is  to  send  a  cart  round  the  streets, 
accompanied  by  two  or  more  dustmen,  who  take  the 
individual  bins  from  each  backyard,  or  even  from  the 
pavement  in  front  of  the  house,  and  tip  the  contents 
into  the  body  of  the  cart,  frequently  spilling  a  quantity 
of  dust  and  dirt  in  the  process,  to  say  nothing  of  that 
automatically  re-distributed  by  any  wind  which  may 
happen  to  be  blowing  at  the  time.  Contrast  this  early 
Victorian  method  with  that  obtaining  in  modern  Florida, 
where,  at  Miami,  electric  vehicles,  each  of  about  two 
ions  capacity,  are  employed  in  refuse  collection. 

•  These  vehicles  are  used,  not  as  bulk  receptacles,  but 
to  carry  the  individual  bins,  which  are  taken  up  from 
each  house,  without  being  emptied  on  the  spot,  and 
empty  ones  left  in  their  places.  By  this  means  the 
vehicles  themselves  remain  clean,  as  well  as  the  streets 
and  pavements,  and  the  sanitary  objections  and  dangers 
of  the  usual  method  of  collection  are  entirely  avoided. 
Presumably  the  bins  are  of  square  or  rectangular 
•section,  so  that  they  nest  closely  together  on  the 
electric  vehicles,  and  occupy  minimum  space.  I  com- 
mend the  method  to  the  notice  of  our  various  sanitary 
authorities  over  here. 

It  is  stated  that  the  last  remaining  stoker  employed 
by  the  Guildford  Electricity  Supply  Company  has  to 
report  for  military  service  very 
shortly,  and  that  the  Company  hay- 
ing been  unable  to  secure  a  substitute 
mav  have  to  cease  the  supply  of 
energy  for  lighting  and  power  pur- 
poses. If  this  is"  a  foretaste  of  what  is  in  store  for 
various  other  .supply  undertakings  it  looks  as  if  the 


What  About 
Women 
Stokers? 


Coal  Controller's  recommendation  to  small  power  users 
to  fall  back  upon  their  local  power  station  in  order  to 
economise  coal,  will  Bayou r  of  irony. 

On  the  other  hand,  one  is  prompted  to  speculate 
whether  the  Guildford  Company  has  really  done  all  that 
is  possible  in  the  circumstances.  Stoking  at_  a 
stationary  steam  olant  in  these  days  of  mechanica 
chain  grates  and  other  up-to-date  labour  and  fuel 
econoniisers  is  not  the  arduous  and  physically  exhaust- 
ing duty  it  used  to  be  when  manual  stoking  was  the 
one  and  only  alternative.  Quite  large  power  stations 
are  run  to-dav  *with  only  one  or  two  men  to  look 
after  the  boiler  plant.  Experience  and  judgment  count 
rather  than  sheer  muscular  effort  in  the  modern  stoke- 
hold, and,  given  a  carefully  considered  course  of  in- 
struction I  see  no  reason  why  women,  who  have  shown 
themselves  so  readily  adaptable  to  other  industries, 
should  not  be  able  to  accomplish  all  that  is  necessary, 
assuming,  of  course,  an  up-to-date  and  well-ventilated 
boiler  house,  equipped  with  mechanical  stokers  and 
ash-handling  plant. 

As  the  principal  constituent  element  of  explosives, 
as  well  as  of  fertilisers,  nitrogen  is  to-day  one  of  the 
most  vital  elements  to  the  combatant 
nations.     It  is  also  a  principal  con- 
Nitrogeil.       stituent  of  the  air  we  breathe,  so  that 
there  is  no  lack  of  nitrogen,  an  inex- 
haustible supply  in  fact,  always  pro- 
vided   we    have    wavs    and    means  of  extracting  or 
isolating  it  from  the  oxvgen  with  which  it  is  associated 
in  the  atmosphere.    Prior  to  the  war  both  Germany  s 
and  our  own  principal  supplies  of  nitrates  came  from 
Chili,  where  there  are  immense  natural  deposits. 

The*  British  blockade  cut  off  this  source  of  supply  to 
Germany,  and  the  Huns  have  since  been  forced  to  make 
use  of  their  well-known  chemical  ingenuity  to  extract 
or  "fix"  atmospheric  nitrogen  for  conversion  into  the 
nitric  acid  necessary  to  their  vast  explosives  industry. 
Some  idea  of  the  extent  to  which  this  industry  has  been 
developed  in  Hunland  may  be  gauged  from  the  alleged 
output  of  nitrogenous  products  by  the  Badische-Analm 
Fabrik,  reported  in  German  technical  journals.  These 
works  are  stated  to  be  turning  out  no  less  than  500,000 
tons  annually,  and,  even  allowing  for  the  natural  pre- 
dilection of  the  Hun  to  overstate  figures,  there  is  no 
doubt  that  huge  quantities  of  nitrogen  are  being 
produced  in  Germany  at  the  present  time. 

The  process  employed  is  known  as  the  Haber  cata- 
lytic process.  Attempts  have  been  made  to  exploit  the 
same  process  in  this  country,  but  the  general  consensus 
of  opinion  is  that  it  is  not  a  commercial  proposition,  as 
the  expense  and  risk  are  sconsiderable.  It  is  evident, 
therefore,  that  the  Huns  are  only  employing  it  of 
necessity.  The  only  other  way  in  which  nitrogen  can 
be  extracted  from  the  air  is  by  electrical  processes,  of 
which,  up  to  date,  the  principal  have  been  the  Birke- 
land  and  the  Evde,  the  Schonhurr  and  the  Pauling. 
All  are  single-phase  electrical  processes,  and  are  con- 
sidered only  commercially  practicable  in  places  like 
Norway,  where  electrical  energy  can  be  generated  very 
cheaply  by  natural  water  power. 

None  of  these  methods  has  been  worked  in  this 
country  on  account  of  the  higher  cost  of  electrical 
energy.    The  consequence  is  that  we  depend  principally 
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ior  our  nitrates  upon  the  Chilian  deposits,  which  have 
lo  be  brought  over  at  considerable  cost  and  risk,  and 
have,  in  consequence,  enormously  appreciated  in  cost 
since  the  outbreak  of  war.  It  is,  therefore,  all  the 
more  satisfactory  to  learn  that  a  new  process  has  been 
discovered,  and  is  about  to  be  exploited  in  Manchester, 
for  fixing-  atmospheric  nitrogen.  National  considera- 
tions preclude  the  publication  of  details  at  the  present 
time ;  suffice  it  that  it  is  confidently  anticipated  that  by 
this  process  nitrogen  can  be  fixed  anywhere  in  the 
British  Isles  at  a  very  low  cost,  even  where  electrical 
energy  is  fairly  expensive. 

The  inventor  is  a  British  subject,  and  to  Manchester 
Corporation  belongs  the  credit  of  having  encouraged 
the  promoters  of  the  scheme  to  start  operations  in  that 
district.  The  new  industry  is  believed  to  have  great 
possibilities,  not  only  for  war  purposes,  but  afterwards, 
in  connection  with  the  world's  food  supply,  which  is  so 
largely  dependent  upon  nitrogen.  Possibly,  when  the 
method  has  been  fully  developed,  and  sufficient  plant  is 
in  regular  opeiation,  it  will  suffice  to  render  this  country, 
independent  of  oversea  supplies  of  fixed  organic  nitro- 
gen, and  thus  make  us  still  more  self-supporting,  a 
very  desirable  aim  in  view  of  our  insular  position. 

In  this  connection  it  is  interesting  to  record  that  a 
project  for  obtaining  nitrogen  from  the  atmosphere  was 
started  in  Manchester  ten  or  twelve  years  ago,  the  ob- 
ject then  being  mainly  acommercial  one.  The  promoters 
were  principally  engaged  in  the  bleaching  industry,  and 
were  desirous  of  avoiding  the  expense  of  bringing  the 
necessary  nitrates  for  their  industry  from  South  America. 
One  of  the  principal  obstacles  to  the  scheme  was  the 
opposition  of  the  shipping  interests,  who  saw  a  profit- 
able source  of  revenue  slipping  through  their  fingers, 
another  example  of  how  powerful  vested  interests  have 
retarded  scientific  and  industrial  progress  in  this 
country. 

Reconstruction — recovery  from  the 
fearful  strain  of  the  war  and  proper 
Reconstruction.*    utilisation  of  the  fruits  of  victory — is 
a  problem  of  stupendous  magnitude 
and  responsibility,  and  one  to  which 
each    of    us    may    properly    give    his  consideration, 
however  humble  his  function  in  the  general  scheme  of 
things.    Questions  of  main  policies  and  general  organi- 
sation must  naturally  be  solved  by  a  few  men,,  and  in 
criticising  the  actions  of  our  rulers — past,  present,  and 
future — we  should  do  well  to  remember  the  superlative 
difficulties  which  they  have  had  or  may  have  to  face, 
often  at  short  notice  and  under  entirely  new  and  un- 
favourable circumstances.    My  own  view  is  that  con- 
structive co-operation  is  far  more  useful  and  far  more 
difficult  to  obtain  than  destructive  criticism  after  the 
event  ! 


In  the  words  of  Lord  Sydenham,  what  we  have  to 
do  is  to  substitute  collective  effort,  scientifically 
directed,  for  spasmodic  effort,  which,  however  well  con- 
ceived and  executed,  may  fail  from  the  national  point 
of  view  for  want  of  harmony.  Over  ,  and  above  this, 
there  remains  "  the  fundamental  necessity  for  hard  and 
conscientious  work  by  all  classes.  It  is  not  by  organi- 
sation alone  that  Germany  quickly  attained  astonishing 

*  Since  these  lines  were  written  Dr.  Addison  has  been 
appointed  Minister  in  charge  of  Reconstruction. 
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success  in  trade  and  manufacture.  Her  67  million  of 
trained  people  were  notably  industrious,  and  whatever 
great  political  changes  take  place  after  the  war,  they 
will  retain  the  qualities  which,  make  them  formidable 
rivals  in  production." 

"  Our  artisan  class  as  a  whole  is  second  to  none  in 
skill,"  says  Lord  Sydenham,  in  a  passage  which  I 
endorse  most  heartily.  "  No  better  work  is  done  than, 
in  some  British  factories,  but  for  various  reasons  the 
output  has  been  much  below  the  powers  of  the  workers. 
The  relative  production  of  women  during  the  war  has 
proved  painfully  that  large  numbers  of  men,  acting  on. 
false  principles  inculcated  by  Trades  Unions,  have 
systematically  stinted  iheir  efforts.  British  trade,  as 
well  as  the  interests  of  workers  themselves,  has  suffered 
severely  from  the  cause." 

The  italics  ^n  the  above  passage  are  mine.  They 
emphasise  views  which  I  have  expressed  time  and  time 
again — views  which  I  know  are  correct  and  expressive- 
of  the  real  problem  of  reconstruction — views  which,  I 
trust  my  fellow  workers  will  share  ere  it  be  too  late. 

Elektron. 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  send  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise* 
ness,  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side-  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  4. 

I  am  an  electrician  in  a  factory  where  a  direct  current 
traveller  is  fitted.  The  traveller  has  three  series  motors 
and  ordinary  drum  controllers  for  lifting,  traversing,  and 
travelling  respectively.  There  are  "  seven "  overhead 
conductors,  not  eight  as  is  usually  the  case,  supplying  the 
lifting  and  traversing  motors. 

Can  you  give  me  a  sketch  and  describe  how  I  may  test 
the  motors,  brakes,  etc.,  for  earth  and  continuity  in  case- 
of  breakdown  ?  The  controllers  are  in  a  cage  attached 
to  the  side  of  the  traveller,  and  it  would  be  very  convenient 
to  carry  out  the  tests  from  this  cage. — "  Ohm." 

Question  No.  5. 
In  a  large  workshop  a  60  h.p.  motor  is  driving  a  length, 
of  shafting.  I  desire  to  fit  emergency  switches  in  order 
that  the  motor  may  be  stopped  by  push  button  from, 
certain  positions  in  the  shop  in  case  of  accident.  The- 
distance  from  the  motor  to  the  furthest  push  is  60  yards. 
I  find  that  the  ordinary  no  load  short  circuiting  system 
will  not  work  at  this  distance.  Can  you  explain  why 
this  should  be,  and  can  you  recommend  any  device  that 
will  meet  the  case  ? — "  Control." 

(Replies  to  Questions  4  and  5  must  be  received  not  later  than 
August  4th). 

The  Application  of  f  Arc  ILamps  to  Practical  Purposes.  By 
J.  Eck.  A  useful  manual  for  factory  managers,  naval  electricians., 
anti-aircraft,  officers,  fortress  engineers,  etc.  Cloth  8vo.,  101  pp.„ 
92  illustrations.    2s.  9d.  post  free  from  Electricity  Office. 
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IMPROVEMENTS    IN  D.C. 

METERS. 


WATT-HOUR 


(Concluded  from,  page  391.) 
Electromagnetic  Recording  Train. — As  already 
explained,  friction  in  a  geared  recording  train  is  respon- 
sible for  most  of  the  inaccuracy  troubles  of  motor 
meters,  particularly  at  light  loads.*  This  source  of 
error  is  especially  serious  in  meters  with  cyclometer  or 
lumping  figure  dials,  for  it  may  happen  that  3  or  A 
figure  cylinders  ought  to  be  advanced  simultaneously  at 
a&time  when  the  load  is  so  low  that  the  meter  cannot 
overcome  the  greatly  enhanced  resistance  then  ottered 
by  the  recording  train.  It  may  happen  indeed  that  even 
two  figures  cannot  be  advanced  simultaneously  by  the 
Uo-htest  loads  which  the  consumer  employs.  In  such 
a^case  the  meter  may  remain  stationary  at  frequent 
intervals  for  indefir.ite  periods,  until,  in  fact,  the  cur- 
rent taken  by  the  load  is  sufficient  to  overcome  the  fric- 
tion of  the  meter  mechanism.  In  the  meantime*  the 
supply  authority  may  be  subjected  to  serious  loss  by 
long-continued  small  but  unrecorded  consumption. 

Various  attempts  have  been  made  to  eliminate  clock- 
work friction  entirely  by  relieving  the  meter  of  all 
mechanical  duty  connected  with  propulsion  of  the  re- 


recording  mechanism  is  then  traversed  continuously  bv 
durrent,  but  the  energy  consumption  is  small,  ana 
the  magnet  armature  is  actuated  only  by  the  periodic 
neaks  in  the  armatures  current.  When  working  on 
this  system  the  meter  and  redoirding  train  may  be  any 
distance  apart,  the  only  connection  needed  between 
them  being  a  pair  of  small  wires.  The  armature  curren 
itself  cannot  be  utilised1  to  ope,  ate  the  recording  magnet 
without  introducing  supplementary  contacts  or  slip- 
rings,  but  by  placing  an  auxiliary  resistance  in  one  o* 
the  connections  between  a  three-part  commutator  and  a 
three-coil,  closed  circuit  armature  (as  in  big.  »},  toe 
brush  p,d  is  raised  by  V  bolts  whenever  the  segment 
concerned  touches  either  brush.  This  pressure  rise 
V  =  I  R  (where  I  is  the  armature  current  and  K  the 
value  of  the  supplementary  resistance  in  the  commutator 
lead),  and  it  may  be  utilised  by  connecting  a  high 
resistance  electromagnet  across  the  meter  brushes. 
This  arrangement  is  applicable  to  any  meter  armature, 
b-Jt  a  further  refinement  is  desirable.  The  arrangement 
shown  in  Fig.  8  yields  two  pressure  rises  per  armature 
revolution  with  a  two-pole  meter,  and  four  with  a  four- 
pole  meter,  so  that  on  heavy  loads  the  recording  relay 
is  required  to  operate  very  rapidly.  It  is  much  better 
to  use  onlv  one  impulse  per  armature  revolution,  and 


cording  train.  For  instance,  an  electromagnetic 
ratchet  mechanism  may  be  operated  in  a  shunt  circuit 
and  controlled  by  a  contact  on  the  moving  system  of 
the  meter.  Fig.  7  shows  connections  for  an  arrange- 
ment of  this  sort,  and  it  will  be  seen  that  a  special 
contact  is  provided  to  actuate  the  magnet  M.  This 
reduces  the  simplicity  as  well  as  the  reliability  of  the 
instrument,  and  it  is  possible  to  do  without  a  special 
contact  by  utilising  the  pulsations  which  naturally  occur 
in  the  armature  current;    the   magnet    operating  the 


*  Tests  conducted  at  the  Physikalisch-Technischen  Reichsan- 
stalt  showed  that  out  of  seven  new  commutator  meters,  the 
friction  in  recording  clockwork  amounted  to  from  7  per  cent, 
to  28  per  cent.,  and  in  one  case  to  54  per  cent,  of  the  total 
friction.  As  the  meters  got  older,  this  percentage  would 
probably  increase. 


Fig.  9. 

this  may  be  secured  bv  dividing  one  commutator  bar 
into  two  and  connecting  the  supplementary  resistance 
between  the  two  halves,  as  in  Fig.  9.  The  upper  1  lus- 
tration shows  connections  for  a  s-coil  two-pole  system 
the  lower  illustration  those  for  a  four-pole  meter  with 
6-part  commutator.  In  both  cases  the  brushes  are  otl- 
set  so  that  connection  is  completed  through  the  supple- 
mentary resistance  onlv  once  in  each  revolution,  i.e., 
there  is  only  one  pressure  rise  and  one  magnet  impulse 
per  revolution  of  the  meter  spindle. 

In  order  to  utilise  this  electromagnetic  system  oi 
operation,  the  commutator  must  be  budt  rather  longer 
than  . usual  (see  R,  Fig.  6),  and  provided  with  "a  central 
insulation  ring  for  the  attachment  of  the  two  hall  seg- 
ments. One  brush  runs  on  each  half  of  the  commutator 
length    and  accidental  contact  between    the  brushes. 
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(short  circuiting-  the  armature)  is  prevented  bv  their 
being  no  longer  in  one  plane  and  by  the  central  insu- 
lating" ring. 

The  reliability  of  the  new  method  of  operating  the 
recording  gear  is  as  great  in  every  way,  and  in  some 
ways  greater  than  that  of  mechanical  gearing.  The 
normal  current  consumption  of  the  magnet  is  1  to  1.2 
milliamperes,  and  it  is  actuated  by  the  2.\  or  3  milli- 
amperes  flowing  during  the  momentary  pressure  peak. 
The  magnet  always  develops  a  surplus  of  power  over 
that  required  to  actuate  the  recording  gear,  irrespec- 
tive of  the  load  on  the  meter.  Thanks  to  the  com- 
plete elimination  of  clockwork  friction  so  far  as  con- 
cerns the  meter,  the  error  curve  of  the  latter  is  con- 
stant— and  may  be  made  practically  zero^ — from  5  per 
cent,  of  full  load  up  to  50  per  cent,  overload.  This  is 
obviously  an  important  advantage,  but  there  are  others 
as  well.  For  instance,,  the  meter  itself  may  be  made 
smaller  and  lighter,  and  both  it  and  the  recording  train 
may  be  placed  wherever  most  convenient.  The  separa- 
tion of  meter  and  recording  train  facilitates  inspection 
and  maintenance  of  both. 

The  patent  rights  of  the  new  meter  are  owned  by  the 
firm  of  S.  Elster  (Berlin  and  Vienna),  and  any  reader 
interested  in  the  development  of  the  complete  meter 
•or  its  fundamental  components  (the  disc  armature  and 
the  electromagnetic  recording  gear)  in  this  country 
should  write  to  the  Comptroller  of  Patents  for  instruc- 
tions as  to  the  procedure  to  be  followed. 

COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 

{Continued  from  page  368.) 

Dry  cells  are  used  on  all  subscribers'  magneto  instru- 
ments throughout  Canada. 

The  block  and  alley  system  of  distribution  is  generally 
followed.  Underground  branch  cables  are  taken  into 
the  blocks  from  the  main  underground  cables,  and  are 
terminated  through  rubber-covered  wire  potheads  in 
large  wooden  weather-proof  terminal  boxes  fitted  with 
fuses.  From  these  boxes  the  circuits  are  distributed 
through  the  blocks  by  aerial  dry-core  cables  which  are 
terminated  in  cantop  terminal  boxes,  whence  they  were 
led  to  the  subscribers'  premises.  The  company  are 
working  towards  an  all-cable  distribution  in  their  ex- 
change areas.  Vitrified  clay  duets  of  2,  3,  4,  and 
6-multiple  type,  with  manholes  of  brick  or  concrete 
suitably  placed,  are  used  on  their  main  routes,  with 
single  ducts  for  the  branches.  Other  administrations' 
methods  are  on  similar  lines,  and  in  some  cases  fibre 
ducts  are  employed.  Another  method  is  to  take  the 
aerial  cable  directly  from  the  underground1  branch  cable 
and  to  terminate  it  in  a  distributing  box  fitted  with 
fuses.  In  another  case  the  aerial  cables  are  taken  direct 
from  the  underground  cable  and  distributed  without 
fuses.  The  cantop  is  much  used  both  with  and  without 
protectors  to  facilitate  distribution.  On  many  small 
exchanges  the  main  distribution  is  carried  out  entirely 
with  aerial  dry-core  cable. 

The  methods  of  protection  at  subscribers'  stations 
vary  somewhat,  but  generally  they  conform  to  American 
practice.  Circuits  are  divided  into  three  classes,  viz., 
unexposed,  partially  exposed,  and  exposed.  Unexposed 
stations  are  those  that  are  not  exposed  to  lightning  or 

*  Paper  read  before  the  Inst,  E.E. 


to  contact  with  lightning  or  power  circuits.  A  station 
is  not  considered  exposed  to  lightning  if  it  is  served 
by  aerial  wires  on  poles  for  a  distance  of  less  than 
half  a  mile.  At  such  stations  no  discharges  or 
fuses  are  provided.  Partially-exposed  stations  are 
those  that  are  subject  to  lightning  but  not  to 
contact  with  lighting  or  power  wires.  To  come  under 
this  classification  they  must  therefore  be  exposed,  as  on 
aerial  lines,  for  a  distance  of  over  half-a-mile.  Carbon 
dischargers  are  fitted  at  these  stations.  Exposed 
stations  cover  all  others  whether  served  wholly  or  in 
part  by  aerial  cable,  open  wires,  or  twisted-pair  insu- 
lated conductors.  Carbon  dischargers  and  fuses  are 
fitted  at  these  stations.  In  all  cases  the  protectors  are 
placed  in  as  accessible  a  place  as  possible  inside  the 
building  near  the  point  of  entrance  of  the  wires. 

Leading-in  is  generally  done  by  means  of  twisted-pair 
drop  wires  from  the  cable  terminal,  or  open  wires,  to 
the  point  of  entrance.  They  are  sometimes  taken 
through  bridle  rings  on  buildings  spaced  4  ft.  apart 
on  horizontal  runs,  and  8  ft.  apart  in  vertical  runs.  To 
keep  the  wires  taut  in  the  rings  they  are  tied  with  short 
pieces  of  discarded  insulated  wire.  In  cases  where 
fuses  are  provided,  the  latest  practice  is  to  connect 
them  outside  the  building  and  without  any  mounting, 
the  drop  wires  and  the  wires  leading  inside  being  tied 
off  on  porcelain  knobs  and  the  fuses  connected  between 
the  open  ends  of  the  wires.  The  carbon  discharger  is 
placed  just  inside  as  before.  The  wires  are  taken 
inside  through  holes  driven  in  the  walls,  the  holes 
being  fitted  with  tubes  of  "  circular  loom  "  or,  in  some 
instances,  porcelain.  The  "circular  loom"  is  a  rigid 
tube  of  spiral  paper  treated  with  rubber  compound 
lapped  with  india-rubber  prepared  tape  and  braided 
with,  hemp  thoroughly  impregnated  with  a  compound 
which  has  powdered  mica  mixed  with  it.  It  is  made 
in  different  diameters  and  can  be  cut  into  lengths  as 
required. 

The  drop  wires,  or  bridle  wires  as  they  are  often 
called,  are  of  18  S.W.G.  copper  insulated  with  a  rubber 
compound,  cotton-braided,  and  impregnated  with  a 
weather-proof  compound.  This  wire  is  used  in  single, 
double,  and  triple  form,  and  the  wires  when  twisted 
together  are  distinguished  by  raised  tracer  threads  in 
the  blading.  Where  two  wires  are  twisted  together, 
one  has  a  single  raised  thread,  while  with  the  triple- 
strand  one  has  one  raised  thread,  another  has  two 
raised  threads,  and  the  third  is  plain.  For  indoor 
wiring  No.  19  or  20  S.W.G.  is  used  with  similar 
but  lighter  insulation  and  a  glazed  braiding.  This  is 
also  used  in  single,  double,  and  triple  form,  the 
distinguishing  marks  being  coloured  tracer  threads  in 
the  braiding. 

(To  be  continued.) 


City  of  London  Volunteer  Engineers  (Field  Companies). 

 Monday,  July  23 — Technical  Instruction  (Searchlight)  for 

No.  3  Company  :  Right  Half  Company,  Regency  Street ;  Drill 
No.  3  Company,  Left  Half  Company  ;  Signalling  Class  ;  Recruits* 
Drill ,  6.30.  Tuesday — Lecture,  6.30  ;  Physical  DrHl  and  Bayonet 
Fighting,  7.30.  Wednesday — Drill  and  Elementary  Bridge 
Construction,  No.  1  Company,  Right  Half  Company.  Thurs- 
day Drill  and  Elementary  Bridge  Construction,  No.  2  Company, 

Right  Half  Company  ;  Ambulance  Class,  6.30.  ;  Signalling 
Class.  Friday — Technical  Instruction  (Searchlight)  for  No.  3 
Company,  Left  Half  Company,  at  Regency  Street  ;  Drill,  No.  3 
Company,  Right  Half  Company  ;  Recruits'  Drill,  6.30.  Satur- 
day Commandant's  Parade,  3  p.m.,  Uniform  for  Route  March  : 

fall  in  Golders  Green  Station.  Other  orders  as  usual.— By  Order, 
Macleod  Yearsley,  Company  Commander  and  Adjutant. 
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OUPERIORITY  of  design,  of 
^    material  and  of  finish  are 

distinctive  features  of  B.T.H.  Lanterns  for  Half-Watt 
Lamps.  The  "SIMPLA"  Lantern,  illustrated  above, 
is  a  thoroughly  sound,  well-ventilated  lantern,  efficient 
and  weatherproof,  and  low  in  price. 


•  The  body  of  the  Lantern  and  the  Reflector 
are  constructed  of  sheet-steel  spinnings,  with 
joints  closed  in  powerful  press. 

■jj  The  Lantern  is  vitreous  enamelled  inside  and 
out — not  stove  enamelled. 

•  No  rivets— which  are  always  a  source  of 
trouble — are  employed. 

•  The  Lantern  includes  a  lampholder. 


The  Cap,  with  lampholder  attached,  is  detach- 
able for  wiring. 

The  Suspender  is  weather  proof  and  of  im- 
proved design,  affording  easy  facilities  for 
wiring,  and  consequently  reducing  the  risk 
of  damage  to  leads.  , 

The  Globe  is  of  opalescent  glass,  supported 
on  screws  which  work  in  ample  wall  of  heavy 
pressed  metal  fittings. 


WRITE    FOR    OUR    NEW    LIST    No.  10480. 

LIGHTING   ADVICE,   PLANS,   AND  RECOMMENDATIONS  GIVEN. 

THE   BRITISH   THOMSON-HOUSTON   CO.,  Ltd., 

MAZDA    HOUSE,   77,   UPPER    THAMES    STREET,   LONDON,   E.C.  4. 

Branches  :  Manchester,  Birmingham,  Leeds,  Sheffield,  Newcastle,  Middlesbrough,  Glasgow,  Swansea,  Cardiff  &  Dublin. 
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THE  SUN  "  DIFFUSA  "  REFLECTOR. 

The  accompanying  illustration  shows  a .  new  reflector 
fitting  just  introduced  by  the  Sun  Electrical  Co.,  Ltd. 
118.  Charing  Cross  Road,  London,  W.C.  It  is  known  as 
the  "  Diffusa  "  Reflector  Fitting,  and  has  been  designed 
for  use  with  half-watt  lamps.  It  comprises  a  standard  bun- 
lite  P  E.  Extensive  Reflector  Fitting  with  opalescent  re- 
flector bowl  suspended  from,  it  by  three  chains,  and  in- 
genious spring  clips.    The  latter,  which  securely  hold 


-the  bowl,  dispense  with  the  necessity  for  drilling  and 
thus  weakening  the  latter.  The  relative  disposition  of 
bowl  and  reflector  is  such  that  the  resultant  illumination 
is  a  combination  of  diffused  and  indirect  light,  the  three 
point  suspension  eliminating  the  shadows  incidental  to 
the  usual  ring  fittings.  Ample  ventilation  is  provided 
and  the  quality  of  the  light  is  well  adapted  to  fine,  intricate 
work  as  being  less  trying  to  the  eyes  of  the  workers. 

Correspondence. 

A  Revelation  Concerning  the  Ways  of  Reviewers. 
To  the  Editor  of  Electricity. 

In  a  recent  review  of  a  book  in  an  electrical  journal 
that  shall  be  nameless,  the  reviewer  apologises  for  the 
tardiness  thereof  with  the  plea  that  "  H  got  interested  in 
it  so  that  instead  of  reading  merely  the  introduction  and 
contents  pages  and  basing  his  review  on  these,  he  read  it 
through  and  forgot  he  was  a  mere  reviewer:' 

These  remarks,  quite  obviously  made  in  all  seriousness, 
will  be  received  with  mixed  feelings  by  those  whose  mis- 
fortune it  is  to  be  authors,  by  their  publishers,  and  Dy  a 
large  body  of  readers  who  look  for  enlightenment  and 
guidance  in  reviews.  . 

Comment  is  hopeless,  unless  other  people  take  up  the 
cudgels. — Yours,  etc., 

W.  Perren  Maycock. 
West  Norwood,  S.E.27,"  July  14th,  1917. 


order  that  it  may  be  drilled  ?  I  have  plenty  of  current 
available  and  the  voltage  is  230  volts 

A  —Although  you  have  an  available  voltage  of  230 
volts  this  will  not  assist  you  unless  you  have  a  transformer 
of  enormous  current  capacity.  To  make  this  quite  clear 
we  show  a  sketch  of  a  single-phase  transformer  such  as  is 


Answers  to  Correspondents. 

W.  E.  T.  The  suggested  combination  of  a  i-8thh.p 

engine  with  a  6  volt,  5  ampere  dynamo  should  be  quite 
equal  to  the  task  of  charging  10  4-volt  ignition  batteries, 
although  at  a  comparatively  slow  rate.  To  this  end  the 
cells  would  be  connected  in  parallel,  and  not  in  series  as 
you  infer.  The  back  E.  M.  F.  would  only  amount  to  4-5 
volts,  and  each  battery  would  charge  at  the  rate  of  approxi 
mately  .5  ampere. 

G.  M.  writes  : — Can  you  give  me  a  sketch  of  connections 
to  enable  me  to  bring  a  piece  of  steel  Sin.  by  4m.  by  hin. 
to  a  welding  heat,  and  to  allow  it  to  cool  gradually  111 


used  for  annealing.  The  high  tension  side  of  this  trans- 
former is  230  volts  and  the  current  is  60  amperes.  This 
is  transformed  down  to  4  volts  and  3000  amperes.  The 
area  of  your  plate  4m.  by  Jin.  is  two  square  inches,  and  it 
would  take  the  whole  of  the  3000  amperes  to  make  it  red 
hot.  The  plate  would  be  bolted  to  the  thick  copper  blocks 
AA[  and  when  it  had  been  made  sufficiently  hot,  the 
resistance  R  is  inserted  in  series  with  the  primary  coil 
of  the  transformer,  and  the  current  is  reduced  until  the 
plate  is  cool.  ■ 

Various  Items. 


Financial.— After  payment  of  the  dividend  on  the 
Preference  shares  the  directors  of  Edmundssn's  Electricity 
Corporation,  Ltd.,  propose  to  carry  forward  a  balance  of 
nearly  £5,000. 

Personal.— Mr.  Robert  Caven,  who  for  the  past  ten  years 
was  manager  of  the  Bessbrook  Electric  Tramway,  has 
retired  on  a  well-earned  pension.  He  has  been  succeeded 
by  Mr.  Robert  Hamilton,  Bessbrook. 

More  Treats  for  Submarines— According  to  the  New 
York  correspondent  of  the  Daily  Telegraph  Mr.  Frank  J. 
Sprague,  a  former  president  of  the  American  Inst.  E.E., 
has  presented  to  Mr.  Secretary  Daniels  a  general  plan 
on  which  he  has  been  engaged  some  weeks  to  cope  with 
the  submarine  problem. 

Formite  Products. — By  an  arrangement  with  Messrs. 
The  Damard  Lacquer  Co.,  Ltd.,  of  98,  Bradford  Street, 
Birmingham,  Messrs.  Pinchin,  Johnson  and  Co.,  Ltd.,  of 
26-27,  Bevis  Marks,  St.  Mary  Axe,  London,  E.C.,  have  the 
sole  sellin<*  agency  for  Formite  products  in  Great  Britain 
and  certain  "continental  countries.  All  communications 
in  reference  to  Formite  Products  should  in  future  be 
addressed  to  Messrs.  Pinchin,  Johnson  and  Co.,  Ltd., 
Insulating  Varnish .  Department,  26-7,  Bevis  Marks,  St. 
Mary  Axe,  London,  EC. 

Coal  Transport  Reorganisation  Scheme— In  connection 
with  the  above  scheme  the  Controller  of  Coal  Mines  is 
considering  the  requirements  of  steam  raisers  in  regard 
to  supplies  of  special  coal  fuel.  Forms  have  been  sent 
out  to  Steam  Raisers  throughout  the  country  asking  for 
information  in  regard  to  the  class  of  coal  used,  consumption 
etc  A  considerable  number  of  the  forms  sent  out  have  not 
been  returned,  and  Steam  Raisers  who  have  received 
such  forms  should  note  that  their  requirements  in  the 
way  of  special  fuels  cannot  be  considered  in  the  absence 
of  the  information  called  for  by  the  forms,  which  should 
be  filled  in  and  dispatched  to  the  Controller  of  Coal  Mines 
immediately.  In  cases  where  Steam  Raisers  have  not  re- 
ceived forms  it  is  desirable  that  they  should  apply  at  once 
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to  the  Controller  of  Coal  Mines,  8,  Richmond  Terrace, 
Whitehall,  London,  S.W.x. 

Gorseinon. — The  Gorseinon  Electric  Light  Co.,  Ltd., 
have  signified  their  intention  of  charging  meter  rent  to 
the  extent  of  8s.  per  annum.  The  consumers  are  showing 
much  opposition  to  this,  a  totally  new  charge  to  them. 

Lady  Readers.— A  correspondent  asks  us  how  many 
lady  readers  we  have  !  Frankly  we  have  not  the  faintest 
idea,  perhaps  our  lady  readers  will  "  put  us  wise  "  on 
this  point,  and  we  should  be  particularly  interested  to 
hear  anything  about  their  duties,  their  experiences,  and 
their  difficulties.    Don't  be  afraid  to  write,  ladies. 

Blackburn. — Word  has  been  received  that  Corporal 
Arthur  Horsley,  Irish  Guards,  has  been  wounded  in  actiou, 
his  right  wrist  being  broken  by  shrapnel.  prior  to  the 
war  he  was  employed  as  an  electrician.  Gunner  Alfred 
Hesketh,  of  the  R.F.A.,  who  was  recently  reported  wounded 
in  action,  has  succumbed  to  his  injuries.  Prior  to  enlist- 
ment he  was  employed  as  a  driver  on  the  Corporation  cars. 

B.E.A.M.A. — There  have  been  quite  a  number  of  im- 
portant accessions  to  the  membership  roll  of  this  Associa- 
tion, doubtless  a  result  of  the  vigorous  and  enterprising 
policy  of  the  Council  and  the  various  Committees.  No 
less  than  thirty-one  well  known  London  and  provincial 
concerns  have  recently  joined  the  Association,  which 
should  play  an  increasingly  important  part  in  the  industrial 
campaign  when  peace  comes. 

Cardiff. — Considerable  interest  has  been  aroused  during 
the  last  few  days  owing  to  electric  motor  vehicles  being 
employed  on  the  streets.  They  are  driven  by  Edison 
accumulators,  which  are  charged  when  required  at  the 
Corporation  generating  Station.  So  far  the  vehicles  have 
done  all  that  is  claimed  for  them,  and  it  is  anticipated 
that  they  will  be  of  great  assistance  in  meeting  war-time 
problems  as  to  conveyance  of  merchandise,  etc. 

Wages.— Th£  Chief  Industrial  Commissioner's  Depart- 
ment has  now  issued  the  finding  of  Sir  Richard  Lodge, 
as  arbiter,  on  the  different  rates  of  wages  to  be  paid  in 
the  electrical  trade  in  the  chief  towns  in  Scotland.  The 
applications  from  Aberdeen  were  for  a  rise  of  3d-,  per  hour, 
and  in  Dundee  for  2d.  per  hour.  The  general  eftect  of 
the  award  is  that  the  employees  receive  an  advance  of  a 
fraction  under  i?-d.  per  hour  as  from  the  beginning  of 
June. 

To  Find  Small  Nuts,  etc.— Small  nuts,  collar  studs  and 
other  small  pieces  of  inanimate  sin  have  a  very  annoying 
habit  of  "  taking  cover  "  most  effectively  before  one  can 
turn  round  after  dropping  them  on  the  floor.  A  method 
of  tracking  them  to  their  lair  is  to  drop  a  similar  piece 
from  the  same  place  and  in  as  nearly  as  possible  the  same 
manner.  Follow  the  flight  of  this  piece  and  you  will  more 
often  than  not  find  that  it  comes  to  rest  near  the  original 
offender.  For  obvious  reasons  the  method  is  not  infallible, 
but  in  our  own  experience  we  have  frequently  found  it 
uncannily  successful.  This'  tip  should  be  tried  before 
wasting  any  time  in  search  by  the  -ordinary  method. 

Sheffield.— Mr.  W.  J.  Best,  who  since  the  beginning  of 
this  year  has  been  the  Staff  Engineer  at  the.  power  station 
at  Kelham  Island,  has  been  transferred  *to  the  official 
staff  at  a  salary  of  ^180  per  annum.  The  City  Council 
has  sanctioned  an  increase  in  the  salary  of  Mr.  Fedden, 
the  general  manager  and  engineer  of  the  Electric  Supply 
Department,  from  £900  to  ^1,000,  with  two  further  annual 
increments  of  ,-£100  each,  making  an  eventual  salary  of 
,£1,200  per  annum,  and  also  the  increase  in  the  salary  of 
Mr.  Yerbury,  the  deputy  manager  and,  engineer,  from 


£600  to  £700.  The  Government  Department  has  agreed 
to  allocate  28,000  kilowatts  of  generating  plant, boilers, etc., 
to  the  Corporation  to  enable  it  to  meet  the  increasing 
demands  for  power. 

Bad  Teaching  for  30  Years  ! — "  It  is  plain  common 
sense,"  said  Mr.  H.  G.  Wells,  recently,  ''to  allow  forbad 
teaching  in  this  country  for  the  next  thirty  years."  This, 
may  seem  a  very  staggering  and  discouraging  assertion, 
but  it  is  probably  no  less  than  truth  when  one  considers  : 
(a)  The  irreparable  loss  of  many  brilliant  teachers  in  the 
war.  (b)  The  still  firmly  rooted  Classics  fetish  which 
diverts  many  teachers  and  more  students  from  the  channels 
in  which  they  might  most  usefully  be  employed,  (c)  The 
slight  encouragement  (monetary  and  otherwise)  which  is 
offered  to  the  rank  and  file  of  teachers  on  whom,  after  alL 
rests  the  responsibility  for  educating  and  moulding  the 
character  of  the  rising  generation.  It  behoves  everyone,, 
who  can  do  anything  to  improve  and  extend  education, 
to  do  his  or  her  level  best.  There  can  be  no  finer  con- 
tribution to  the  common  weal. 


Trade  Notes. 


'Effective  advertising  is  a  fine  art,  and  the  average  manu- 
facturer or  merchant  has  neither  the  time  nor  the  experience 
necessary  to  the  drafting  of  a  series  of  business-getting 
advertisements.  Several  firms  specialise  in  the  prepara- 
tion of  appropriate  advertising  matter,  including  drawings, 
sketches,  engraving,  the  preparation  of  half-tones,  line 
blocks,  etc.  Prominent  among  these  advertising  specialists 
are  Messrs.  A.  J.  Greenly  and  Co.,  37,  Strand,  W.C.,  who  have 
a  wide  and  varied  experience  in  the  advertising  field  and  are 
prepared  to  place  their  services  as  consultants,  artists,  and 
designers  at  the  disposal  of  any  manufacturer  or  merchant 
contemplating  a  publicity  campaign.  In  spite  of  the  fact  that 
most  firms  are  busy  on  war  work  and  have  little  time  to  devote 
to  this  important  branch  of  their  business,  now  is  the  time  to- 
either  establish  a  reputation,  or  maintain  and  strengthen 
one  already  achieved  in  pre-war  days  by  consistent  advertising. 
To  put  off  advertising  until  after  the  war,  as  so  many  firms 
are  prone  to  do,  is  simply  suicidal.  We  strongly  recommend 
all  trade  readers  whose  advertising  activities  have  been  tem- 
porarily suspended,  or  who  have  no  time  to  devote  to  the  subject, 
to  place  their  interests  in  the  hands  of  Messrs.  Greenly.  They 
will  be  well  satisfied  with  the  results  achieved. 

A  carefully  compiled  and  illustrated  brochure  to  hand  deals 
with  Blackman  Blowers  and  Exhausters.  Issued  by  the 
Black  man  Export  Co.,  Ltd.,  374.  Euston  Road,  London,  N AW 
it  contains,  in  addition  to  the  usual  catalogue  data,  a  consider- 
able quantity  of  instiuctive  technical  information  in  connection 
with  the  mechanical  movement  of  air. 
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Field  TELEpnoNES  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  illustrations.  2s.  9d.  post  ires  from  Electricity 
Office. 
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ARC  FURNACE  CONTROL.* 


In  connection  with  the  steel  industry,  increasing  use  has 
been  found  for  the  arc  fdirnace.  To  maintain  constant  arcs 
in  such  a  furnace  a  set  of  small  motors  is  used  for  regu- 


lating the  carbon  electrodes.  For  the  control  of  these 
motors  a  panel  of  special  construction  has  been  designed. 
Each  electrode  motor  is  connected  to  a  set  of  contactors, 
consisting  of  a  pair  of  double-pole  contactors  for  the  lower- 
ing and  hoisting  motion  and)  a  single-pole  normally  closed 
contactor  for  dynamic  braking-.  These  contactors  are  so 
interlocked  mechanically  that  it  js  impossible  to  close  any 
two  at  the  same  time.  The  regulating  motors  and  their 
control  apparatus  are  connected  to  a  direct-current  supply 
in  accordance  with  Fig.  1.  To  raise  any  electrode,  its  motor 
is  connected  to  the  line  through  a  resistor  designed  to  give , 
the  proper  motor  speed.  To  lower  the  electrode,  the  lines 
to  the  motor  armature  are  reversed  and  an  "additional  re- 
sistor is  connected  in  series  with  that  -used  in  hoisting, 
giving  the  proper  lowering  speed  and  taking  into  account 
the  tendency  for  the  weight  of  the  electrode  to  overhaul  the 
motor.  When  the  motor  is  disconnected  from  the  line  the 
dynamic  brake  contactor  closes,  connecting  a  resistor  across 
the  motor  armature  and  bringing  it  quickly  to  rest.  The 
coil  of  the  dynamic-brake  contactor  is  connected  directlv 
across  the  motor  armature  and  is  energised  by  the  counter- 
electromotive  force  which  it  generates.  Until  the  motor 
armature  has  come  nearly  to  rest,  therefore,  it  is  impossible 
to  close  either  of  the  double-pole  line  contactors,  because  of 
the  mechanical  interlocks.  This  makes  it  impossible  to  re- 
verse the  regulating  motor  while  running  at  full  speed. 

Automatic  control  of  the  regoilating  motors  is  maintained 
by  a  set  of  contact-making  ammeters.  The  coils  of  these 
ammeters  are  connected  to  current  transformers  in  the  lines 
connecting  the  electrode  to  their  alternating-euirrent  source 


'  Fig.  1. — Connection  Diagram  of  a  Three -Phase,  Three -Electrode  Arc  Furnace  Panel. 
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of  supply.  The  ammeter  contact  fingers  are  held  in  mid- 
position  when  the  current  through  the  ammeter  coil  is  at  a 
predetermined  value,  this  value  being  made  adjustable  to  a 
certain  degree  by  connection  to  taps  on  the  ammeter  coil 
through  a  small  dial  switch.  As  the  current  through  any 
electrode  varies  either  above  or  below  normal,  the  contact 
fingers  of  the  corresponding  ammeter  close  the  energising 
circuit  of  either  the  "  up  "  or  "  down  "  contactor,  thus 
operating  the  regulating  motor.  This  lengthens  or  shortens 
the  electrode  arc  and  maintains  normal  current. 

With  this  equipment  a  failure  of  voltage  on  the  alternat- 
ing-current supply  to  the  furnace,  or  an  opening  of  one  of 
the  lines,  would  de-energize  one  or  more  of  the  contact- 
making  ammeters.  This  would  close  the  circuit  to  the  cor- 
lesponding  "  dawn  "  contactors  and  would  cause  the 
motors  to  rum  in  that  direction  continuously.  To-  prevent 
this  a  set  of  low-voltage  relays  is  provided.  The  coils  of 
these  relays  are  connected  across  the  alternating-current 
supply  lines,  and  the  normally  open  interlock  disks  are 
wired  in  series  in  the  direct-current  control  circuit.  Failure 
of  voltage  on  any  one  relay  will  then  make  the  whole  panel 
inoperative. 
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-Connection  Diagram  of  Arc  Welding  and 
Generator  Control  Panel. 


An  auxiliary  panel  used  in  connection  with  the  regulator 
panel  is  provided  with  a  throw-over  switch,  which  makes  the 
regulator  panel  control  either  automatic  or  manual.  For  the 
latter,  a  push-button  station  for  each  electrode  is  mounted 
on  the  auxiliary,  panel.  Each  station  contains  an  "  up  " 
and  a  "  down  "  button,  the  electrode  regulating  motor 
operating  continuously  in  either  direction  as  long  as  a  button 
is  depressed.  The  buttons  on  each  station  are  so  intercon- 
nected that  when  either  is  depressed  the  control  circuit 
through  the  other  is  opened.  This  insures  a  slight  time  in- 
terval between  the  release  of  any  button  and  the  depression 
of  the  reverse  button  in  the  same  station,  the  time  interval 
giving  the  dynamic  brake  contactor  time  to  close  and  stop 
the  motor. 

Arc  Welding  Control. 
Another  use  for  electric  energy  that  is  coming  more  and 
more  into  prominence  is  in  connection  with  arc  welding. 
For  this  work  low-voltage  direct  current  is  the  most  suit- 
able, and  a  motor-generator  set  is  usually  employed  taking 
l.K.\ver  from  whatever  supply  lines  are  available  and  deliver- 
ing cunent  at  the  proper  voltage.  The  standard  control 
panel  designed  for  this  service  includes  the  generator  control 


and  the  welding  control.  The  generator  control  consists  of 
a  field  switch  and  rheostat,  meters  to  indicate  voltage  at  the 
generator  terminals  and  current  delivered,  and  a  standard 
circuit-breaker  for  protection  against  extreme  overload  or 
short  circuit. 


H/or<t 


Fig.  3. — Connection  Diagram  of^ Auxiliary  Arc  Weld- 
ing Panel.  ' 

For  control  of  the  welding  circuit  a  resistor  is  connected 
in  series  in  the  line  to  the  work.  (See  Fig.  2.)  This  resistor 
serves  to  steady  the  arc  and  also  to  limit  the  amount  of 
current  to  be  drawn,  a  dial  switch  being  used  to  connect  ;o 
different  taps  on  the  resistor.  The  welding  circuit  passes 
through  a  contactor,  the  control  circuit  of  which  is  wired 
through  the  normally  closed  interlock  of  a  time-limit  relay. 
The  energising  coil  of  this  relay  is  so  wired  that  it  receives 
the  voltage  drop  across  that  portion  of  the  resistor  which 
may  be  /in  use  during  any  operation.  With  this  arrange- 
ment the  protective  relay,  having  a  definite  setting,  always 
opens  at  approximately  the  same  percentage  increase  of 
current  above  normal  value  for  any  given  setting  of  the  dial 
switch.  In  case  heavy  current  is  drawn,,  as  when  the 
operator  leaves  the  welding  electrode  lying  on  the  work,  this 
relay  will  operate,  de-energising  the  welding  circuit  con- 
tactor and  thus  opening  the  circuit.  After  the  contactor 
opens,  line  voltage  is  impressed  upon  the  relay  coil,  thus 
keeping  it  energised  and  holding  the  welding  circuit  open 
until  the  cause  of  the  overload  is  removed.  The  time  element 
of  the  relay  is  so  set  that  the  relay  operates  in  from  two  to 
three  seconds.  This  gives  the  operator  ample  time  to  strike 
the  welding  arc  without  tripping  the  relay. 

In  order  to  make  the  welding  control  suitable  for  opera- 
tion with  either  carbon  or  metallic  electrodes,  it  is  necessary 
to  so  arrange  the  relay  circuit  that  the  relay  will  trip  at  a 
higher  value  when  the  metallic  electrode  is  used.  This  is 
necessitated  by  the  voltage  drop  across  a  metallic  arc  bepng 
lower  than  across  a  carbon  arc,  which  means  that  the  drop 
across  the  resistor  is  higher  vyith  the  former  than  with  the 
latter.  Thus  the  relay  set  for  the  proper  drop  across  the 
resistor  with  carbon  electrodes  would  trip  at  too  low  a  value 
for  welding  with  metallic  electrodes  and  would  make  it 
impossible  to  hold  the  contactor  closed.  This  change  from 
a  higher  to  a  lower  voltage  setting  is  taken  care  of  auto- 
matically on  the  panel  designed  for  use  with  both  kinds  of 
work.  A  resistor-tube  is  inserted  in  the  circuit  energising 
the  coil  of  the  time-limit  relay.  The  resistance  of  this  tube 
is  of  such  a  value  that  when  in  series  with  the  coil  the  relay 
will  trip  at  the  proper  value  for  metallic  electrode  welding, 
and  when  the  tube  is  short-circuited  the  relav  will  operate 
at  the  proper  value  for  carbon  electrode  welding.    As  only 
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part  of  the  steps  of  the  welding,  resistor  are  suitable  for  use 
with  the  metallic  electrode,  an  auxiliary  contact  is  mounted 
on  the  dial  switch  arm  so  arranged  that  the  tube  in  the 
relay  circuit"  is  short-circuited  when  the  switch  makes  con- 
tact with  those  resistor  taps  where  the  metallic  electrode 
cannot  be  used.  As  all  taps  of  the  resistor  are  suitable  for 
use  with  the  carbon  electrode,  and  it  is  sometimes  desirable 
to  make  use  of  those  taps  designed  for  use  with  the  metallic 
electrode,  a  single-pole  lever  switch  is  provided  to  short- 
circuit  the  relay  resistor  tube  when  using  the  carbon  elec- 
trode on  the  metallic  electrode  taps. 

When  several  welding  jobs  are  to  be  carried  on  at  the 
same  time,  the  generator  is  usually  provided  w  ith  a  control 
panel  containing  the  field  switch  and  rheostat,  the  meters, 
and  the  circuit-breaker.  A  welding  protective  panel  con- 
taining the  dial  switch,  resistor,  relay,  and  contactor  is  then 
provided  for  each  welding  station..  A  view  of  this  equipment 
is  given  in  Fig.  3. 

For  use  in  shops  where  a  certain  amount  of  welding  is 
required  in  connection  with  various  classes  of  _  work  and 
where  there  is  not  a  sufficient  amount  of  welding  in  any 
one  place  to  warrant  the  installation  of  a  welding  set,  a 
portable  set  has  been  designed  containing  a  complete  weld- 
ing equipment.  This  consists  of  a  truck  upon  which  is 
mounted  a  motor-generator  set,  a  hand  starting  panel  for 
the  motor,  a  generator  control  panel,  and  a  welding  control 
panel. 

No  attempt  has  been  made  in  this  article  to  describe  in 
detail  the  theory  or  practice  in  connection  with  the  apparatus 
being  operated,  nor  has  any  attempt  been  made  to  show 
examples  of  control  panels  containing  special  refinements 
required  in  connection  with  specific  industries.  It  is  hoped, 
however,  that  the  examples  of  standard  apparatus  referred  to 
will  make  it  evident  that  the  magnetic  controller  is  flexible 
enough  to  make  it  applicable  for  use  in  any  industry  and 
with  any  type  of  apparatus  using  electric  energy. 


INDIRECT  LIGHTING  IN  A  CO-OPERATIVE  STORES 


It  is  not  too  much  to  claim  that  the  flourishing  condition 
of  the  many  co-operative  societies  is  due  in  some  measure 
to  the  readiness  with  which  these  enterprising  bodies 
adopt  modern  methods  for  the  manufacture,  transport  and 
sale,  of  their  commodities.  In  the  co-operative  factories 
will  be  found  electrically-driven  machinery  of  the  latest 
pattern  ;  they  are  electrically  lighted  on  the  most  approved 
system  ;  goods  made  in  these  factories  are  transported  in 
many  instances  from  floor  to  floor  of  the  factory  in  industrial 
electric  trucks  and  distributed  to  the  retail  depots  in  electric 
vehicles  ;  the  stores  themselves  usually  are  palatial  build- 
ings equipped  with  the  latest  labour-saving  devices  and 
lighted  by  the  most  modern  methods. 

Take,  for  example,  the  case  of  the  Birmingham  Industrial 
Co-operative  Society,  of  whose  extensive^remises  we  give 
some  representative  illustrations,  photographed  by  artificial 
light.  Practically  the  entire  establishment  is  lighted 
on  the  indirect  principle  with  B.  T.-H.  "  Eye- Rest  "  fittings 
and  Mazda  lamps,  and  affords  striking  evidence  that  the 
system  is  ideal  for  lighting  show-rooms  effectively.  Fig.  1 
shows  a  portion  of  the  drapery  department,  which  is  lighted 
by  Mazda  half- watts  concealed  in  "  Eye- Rest "  fittings  of  the 
luminous  bowl  pattern.  The  whole  of  the  light  from  the 
half-watt  lamps  is  thrown  upwards  upon  the  ceding  by 
'X-Ray'  reflectors.whicharemadein  one  pieceof  corrugated 
glass  plated  with  pure  silver  and  have  a  higher  reflective 
efficiency  than  any  other  type  of  commercial  reflector. 
From  the  white  ceiling  the  light  is  evenly  distributed 
throughout  the  apartment  with  an  entire  absence  of  glare 
or  harsh  shadows  which  are  unavoidable  when  the  source  of 
light  is  visible  to  the  eye. 

I  Objection  sometimes  is  raised  to  the  indirect  system  of 
^ghting  by  those  who  experience  a  sense  of  loss  when 
poking  at  an  "  Eye- Rest  "  fitting,  because  the  source  of 
ight  cannot  be  seen.    To  meet  the  views  of  such  users, 


the  opaque  bowl  is  here  replaced  by  one  with  a  translucent 
base,  which  may  be  of  white  or  tinted  glass.  No  change 
is  made  in  the  reflecting  medium,  which  is,  of  course,  inde- 
pendent of  the  external  bowl,  but  a  small  standard  lamp 
enclosed  within  a  diffusing  globe  is  arranged  within  the 
bowl  so  as  to  illuminate  its  lower  portion.  It  gives  no, 
appreciable  light,  but  serves  merely  to  make  the  bowl 
visible,  the  effect  produced  being  very  soft  and  agreeable. 
Its  candle  power  varies  according  to  the  size  of  the  fitting 
employed,  but  never  need  exceed  32  c.p.,  a  10 -watt  unit 
being  sufficient  for  a  13m.  bowl. 


Fig.  1. — Drapery  Department  of  the  Birmingham 
Industrial  Co-operative  Society — "  Eye-Rest  " 
Fittings  with  Luminous  Bowls. 


Fig.  2. — Men's  Tailoring  Department  of  Birmingham 
Industrial  Co-operative  Society  Lighted  on  the 
"  Eye-Rest  "  System  with  Luminous  Bowl  Fittings. 

It  will  be  seen  that  the  system  gives  a  flood  of  uniform 
and  cheerful  illumination,  false  high  lights  and  objectionable 
shadows  being  eliminated,  while  the  objects  displayed 
are  shown  in  a  most  natural  manner,  every  detail  being 
plainly  visible  in  its  correct  proportion  and  perspective. 

The  Millinery  and  Costume  Department  is  lighted  on 
the  same  system.  For  the  examination  of  hats  and 
costumes  a  well-diffused  light  is  essential  in  order  that  the 
respective  merits  of  the  various  models  may  be  judged  in 
comfort,  and  as  will  be  seen  from  the  illustration,  the 
diffusion  is  excellent  throughout  the  department,  the 
details  of  the  display  being  brought  out  sharply,  but 
free  from  violent  contrasts. 

It  is  equally  important  in  the  Men's  Clothing  Depart- 
ment to  secure  a  soft  and  uniform  illumination,  and  Fig.  2 
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indicates  how  admirably  the  desired  results  have  been 
attained  in  the  Tailoring  Department  of  the  Birmingham 
Co-operative  Society's  stores.  So  natural  is  the  lighting 
that  it  is  difficult  to  realise  that  it  is  produced  entirely 
by  the  fittings  that  can  be  seen  suspended  from  the  ceiling. 
These,  like  those  in  the  Drapery  and  Millinery  departments, 
are  of  the  "Eye- Rest  "  type,  with  luminous  bowls  equipped 
with  "  X-Ray  "  reflectors.  Equally  good  results  have 
been  secured  in  the  Carpet,  Furnishing,  Boot  and  Shoe 
and  other  departments  of  the  Society's  premises,  but  the 
illustrations  reproduced  will  serve  to  demonstrate  the 
possibilities  of  scientific  illumination  applied  to  industrial 
conditions.  The  "  Eye-Rest  "  fittings  and  lamps  for  this 
installation  were  supplied  by  the  British  Thomson-Houston 
Co.,  Ltd.,  Mazda  House,  77,  Upper  Thames  Street,  E.C.4. 

THE    WILD-BARFIELD    PROCESS    OF  STEEL 
HARDENING. 


The  Wild-Barfield  process  of  steel  hardening,  which  is 
being  exhibited  at  the  Westminster  Electrical  Testing 
Laboratory,  is  an  interesting  development  which  is  being 
applied  mainly  to  the  hardening  of  steel  screw-gauges. 

Such  gauges  are  accurately  tested  at  the  N.  P.  L.  before 
hardening,  and  then  again  after  the  hardening  has  taken 
place.  It  has  been  found  that  the  hardening  process, 
unless  very  carefully  executed,  gives  rise  to  appreciable 
distortion.  The  diameter  of  the  gauge  may  be  altered 
and  the  pitch  of  the  screw  also  undergoes  a  change,  the 
distortion  being  sometimes  irregular  throughout  the  length 
of  the  screw.  There  were  formerly  a  considerable  number 
of  rejects  due  to  this  cause  ;  sometimes  the  irregularities 
can  be  corrected,  but  this  is  a  difficult  and  tedious  process. 

The  difficulty  is  stated  to  have  been  successfully  over- 
come in  the  Wild-Barfield  process.  The  defects  referred 
to  may  be  due  to  incorrect  temperature  or  to  uneven 
quenching.  In  the  Wild-Barfield  process  the  temperature 
is  controlled  as  follows  :  The  gauge  to  be  hardened  is 
suspended  in  a  tube  containing  a  special  mixture  of  salts 
and  electrically  heated  in  a  furnace  by  means  of  a  coil 
wound  round  the  tube.  The  temperature  of  the  solution 
is  measured  by  a  pyrometer,  but  this  is  only  a  subsidiary 
check.  (It  should  be  noted  that  this  temperature  is  not 
necessarily  that  existing  in  the  steel  itself.  The  tempera- 
ture of  the  solution  in  this  case  may  be  about  840  degrees 
that  of  the  steel  under  800  deg.  Cx) 

The  real  check  on  the  temperature  is  based  on  the  in- 
genious utilisation  of  the  demagnetising  effect  that  accom- 
panies the  "  decalescence "  of  iron.  It  is  well  known 
that  if  iron  or  steel  is  heated  a  certain  point  is  reached 
at  which  it  becomes  practically  non-magnetic  ;  this  tem- 
perature of  "  decalescence  "  is  the  correct  temperature 
to  which  steel  should  be  heated  as  a  preliminary  to  harden- 
ing. Accordingly  a  fine  wire  coil  is  wound  round  the 
exterior  of  the  furnace  and  connected  to  a  mirror  galvano- 
meter. When  decalescence  occurs  the  rapid  diminution 
in  magnetism  of  the  steel  gauge  within  the  outer  solenoid 
induces  a  current  which  causes  an  appreciable  deflection 
of  the  galvanometer.  The  observer,  therefore,  has  only 
to  watch  for  this  deflection,  and  withdraw  the  gauge  as 
soon  as  it  ceases  and  the  spot  of  light  returns  to  zero. 
The  gauge  is  then  removed  and  quenched  by  being  plunged 
into  another  salt  solution  at  an  appropriate  temperature, 
and  then  finally  cleaned  by  immersion  in  water.  The 
whole  process  only  takes  about  two  minutes. 
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The  accurate  control  of  temperature,  together  with 
the  special  method  of  quenching  adopted,  prevents  any 
deformation  of  the  character  referred  to.  A  feature  of 
the  special  quenching  solution  is  the  high  point  of  vapori- 
sation, it  having  been  found  that  any  liquid  which  readily 
vaporises  gives  rise  to  non-uniform  cooling,  and  that  this 
in  turn  leads  to  irregular  contraction  and  consequent 
deformation  of  the  gauge. 


ELECTRICALLY  OPERATED  REVOLUTION 
COUNTER. 


By  T.  T.  Tallman. 


Finding  it  necessary  to  take  an  accurate  count  of  disk 
revolutions  made  by  direct-current  watt-hour  meter,  I  de- 
signed the  device  shown  herewith,  which  I  find  to  be  quite 
accurate  and  also  easy  to  make.  Its  uses  are  varied,  such  as 
counting  turns  while  winding  field  or  magnet  coils,  as  a 


speed  indicator  for  motors,  etc.  All  parts  may  be  readily 
found  in  the  shop.  It  consists  of  a  four-dial  gear  train 
from  a  discarded  watt-hour  meter,  an  ordinary  magnet  coil 
such  as  is  found  in  electric  bells,  and  a  few  other  parts 
which  can  easily  be  made,*  as  seen  from  the  sketch.  The 
hand  on  the  right-hand  dial  moves  one  space  each  time  the 
magnet  is  energised,  thereby  actuating  the  other  three  dials 
at  a  ratio  of  10  to  1.  The  gear  ratio  on  all  the  dials  is 
10  to  1.  The  counter  operates  on  the  same  principle  as 
when  used  for  a  recording  watt-hour  meter,  except  that  the 
right-hand  dial  hand  moves  one  space  each  time  instead  of 
continuously.  Make  the  ratchet  wheel  of  1-16  inch  sheet 
brass  with  10  teeth  and  solder  it  or  make  it  tight  on  ti 
same  shaft  with  the  pointer  on  the  right-hand  dial.  Th 
lever  parts  and  the  parts  engaging  the  ratchet  should  be 
made  of  brass  rods  or  bars  of  such  size  as  will  be  m  pro- 
portion to  the  other  mechanism. — Electrical  Review, 
Chicago. 


Greenock. — Mr.  F.  H.  Whysall,  the  burgh  electri 
engineer,  recently  read  an  interesting  paper  to  several 
societies  in  both  that  town  and  Glasgow,  and  this  has  no\ 
been  issued  in  pamphlet  form.    In  the  course  of  his  treatis 
Mr.  Whysall  remarks  that  few  engineers  realise  what  an 
enormous  amount  of  good  business  could  be  obtained  fror 
domestic  users  of  electricity  when  current  becomes  rela- 
tively cheaper.    It  is  quite  common  in  Greenock,  he  ad 
in  thus  connection,  for  a  domestic  consumer  to  have 
demand  of  2  k.w.,  and  3  k.w.  he  thinks  is  not  an  unreason- 
able estimate  of  an  average  household  service. 


i 
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SIEMENS  MOTORS 


For  Direct  Current.  For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEMAMS :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  6360. 


JOHNSON  &  PHILLIPS,  LTD. 

SWITCHGEAR 

FOR  E.H.T..  H.T.  &  L.T.  A.C.  CONTROL— ALSO  A.C.  &  D.C.  L.T. 

AND 

TRANSFORMERS 

STANDARDISED  UP  TO   1,500  K.V.A.  25,000  VOLTS. 

HIGH-CLASS    DESIGN  and  CONSTRUCTION, 

SUPPLIERS   TO  THE 
ADMIRALTY,   WAR   OFFICE,   MUNICIPALITIES,  Etc. 

■VJI         AND  Phillips  £■ 

Charlton,  london.S.E. 

Tawrams-  ESTABLISHED    1875.  Telephone: 

Teleerams.  Greenwich  400  (6  lines). 

Jnao,  Cnarlton-Kentt 
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OJ  1 

J  core  79/74  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  ArmQfired  Cable.  13,000  yards 
supplied  to  the  L.  <g  Y.  Railway  for 
the  Manchester-Bury  Electrification, 


^^OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with   the    conductors,  anyhow. 

^pHERE  is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield  Street,  LONDON,  E.C. 


ELECTRIC 
TORCHES 


Tubular  Torches  —  L  a  r  g  e, 
Medium  and  small  sizes.  Nickel 
and  oxidised  finish.  Quality 
and  price  incomparable.  Book 
your  orders  for  next  season 
NOW,  a  nd  avoid  disappointment. 
Write  to-diy  for  Stock  List  No.  FL  2. 

S.  G.  LEACH  &  CO.,  Ltd., 

Electrical  Engineers  and  Manufacturers, 
26—30,  Artillery  Lane,  London,  E.C.  2. 


HEAT    RESIST     AND    CHILL  PROOF 

GLASS 

Flint  or  our  "  Coelum"  Opalescent 
Arc  Globes,  Inner  Tubes,  etc., 

FOR  OFFICES,  FACTORIES,  MUNITION 
WORKS,  HOSPITALS,  DOCKYARDS,  Etc. 

Particulars  on  application. 

New  English  Glass  Manufacturers,  Ltd., 

DUDLEY    PORT,  STAFFS. 


F.WIG6INS*SGNS 

102.  103.104,  Mlnorles.  London 

For  Lamps,  Stoves,  Ventilators. 
Electrical  Work,  Philosophical 
and  for  all  purposes. 
Largest  Stock  in  the  World. 
Contractors  to  H.M-  Government 
Telephone  No.  2248  Avenue. 


WYNN,  TIMMINS,  &  CO.,  LTD. 

CENTURY  WORKS.  COMMERCIAL  8TREET.  BIRMINGHAM. 


Plier  with  Insulated 
Handle. 
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TO    OUR  READERS. 

Electricitt  is  published  every  Friday,  and  is  on  sale  at  the  prinoipal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large' sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  oy 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
views.  .  "  ,  . 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  la. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  -.4.,„„ 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10e.  6d.  a  vear,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingodm;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Renteix  and  Co.,  Ltd., 
86-39,  IJaiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 
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STRONG.  RELIABLE. 
BRILLIANT,  ECONOMICAL 


LAMPS 


Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 


Although  the  battery-driven  electric  vehicle  has  made 
considerably  more  progress  in  America  than  in  this 
country,  where  it  is  finding  such  tardy 
The  acceptance  by   municipal  authorities 

Electric  and  others,  its  development  is  still 
Vehicle.  by  no  means  commensurate  with  the 
advantages  accompanying  its  use. 
Prompted  no  doubt  by  the  increasing  scarcity  and  cost 
of  petrol,  or,  as  they  term,  it  in  the  States,  "gasoline," 
a  Chicago  contemporary  devotes  a  recent  editorial  to 
the  subject,  and  would  appear  to  have  correctly  defined 
the  two  principal  causes  which  have  militated  against 
the  more  rapid  development  of  this  type  of  vehicle. 

According  to  this  authority  there  are  many  factors 
which  can  be  held  responsible,  chief  of  which,  perhaps, 
is  lack  of  enthusiasm  shown  by  the  manufacturers  for 
their  own  product.  This  enthusiasm,  which  is  such  an 
important  element  in  the  petrol  car  field,  was  expected 
of  the  power  supply  companies.  Since  the  charging  of 
batteries  is  a  desirable  load,  it  was  but  natural,  perhaps, 
for  the  vehicle  manufacturers  to-  feel  that  the  central 
station  should  be  willing  to  assume  the  burden  of  intro- 
ducing the  electrical  vehicle,  and  standing  sponsor  for 
it,  as  in  the  case  of  the  electric  flat-iron,  radiator,  or 
other  current-consuming1  device. 

"'The  Electric  Vehicle  Handbook.  By  Cushing  and  Smith. — The 
OBlj-Jcotnplctc  and  practical  book  on  the  Operation,  care  and  main- 
tenance of  ail  classes  of  electric  vehicles.  Price  8s.  6d.  net,  post  free, 
from  .Electhicitv  Office.  ; 


In  fact,  the  electric  vehicle  was  originally  classed  as 
a  current-consuming  device,  and  an  attempt  was  made 
to  market  it  on  this  basis,  rather  than  along  the  broad 
lines  of  salesmanship  which  the  petrol-car  industry 
found  so  successful  in  the  case  of  their  product.  Mean- 
while, the  petrol  car  manufacturers,  instead  of  placing 
the  burden  of  development  upon  the  fuel  producers, 
adopted  sales  policies  commensurate  with  the  import- 
ance of  their  product,  which  have  established  a  new 
era  in  salesmanship-  They  were  quick  to  realise  that 
distribution  through  dealers  or  agents  was  the  only 
satisfactory  and  economical  method  of  selling  cars.  By 
means  of  such  a  system  active  representation  was 
secured  in  every  community,  regardless  of  size,  and  at 
minimum  expense. 

Even  at  the  cost  of  a  substantial  discount  it  is 
generally  to  the  manufacturer's  advantage  to  sell 
through"  the  dealer  or  agent.  In  the  long  run  it  is 
cheaper,  except,  perhaps,  in  the  larger  centres,  and, 
where  an  agent  can  be  induced  to  contract  for  a  certain 
definite  number  of  cars  per  year  it  steadies  the  manu- 
facturer's production,  distributes  the  burden  of  intro- 
ductory selling,  and,  altogether,  is  a  safer  and  wiser 
method  of  securing  distribution. 

Another  factor  which  has  greatly  retarded  the  develop- 
ment of  the  electric  passenger  car  business  has  been 
the  high  first  cost  of  these  vehicles  as  compared  with 
the  petrol  car.  While  it  is  undoubtedly  true  that  the 
electric  compares  very  favourably  in  both  price  and 
appearance  with  the  closed  petrol  car  of  the  limousine 
type,  still  the  field  for  the  sale  of  such  cars  is  decidedly 
limited,  and  the  electric  vehicle  manufacturers,  by  their 
persistent  adherence  to  this  one  type  of  vehicle,  have 
automatically  limited  their  sales  to  a  comparatively 
small  field. 


To  my  mind,  there  is  a  ready  market  for  quite  as 
many  types  of  electric  as  of  petrol  cars,  except,  perhaps, 
the  purely  long  distance  touring  cars,  although  even 
this  class  may  confidently  be  expected  to  develop  as 
charging  facilities  become  more  plentiful  and  power 
station  engineers  and  managers  recognise  the  desir- 
ability of  encouraging  this  outlet  for  the  "juice"  they 
have  to  sell.  For"  town  and  urban  work  there  is  plenty 
of  scope  for  light  electric  run-abouts,  private  cars,  both 
closed  and  open,  for  theatre  and  shopping  duty,  trades- 
men's delivery  vans,  heavy  lorries,  taxicabs,  etc.,  and 
it  is  up  to  the  manufacturers  of  these  vehicles  to  create 
a  demand  for  a  greater  variety  of  types  by  designing 
and  exploiting  such  cars  as  has  been  the  practice  of 
successful  petrol  car  manufacturers  in  the  past. 

It  is  no  doubt  difficult,  if  not  impossible,  to  inaugurate 
a  campaign  of  this  nature  at  the  present  time,  when  all 
the  principal  makers  are  largely  occupied  on  essential 
war  work,  but  even  a  small  beginning  is  better  than 
none,  and  it  is  highly  desirable  that  our  home  makers 
should  be  ready  with,  some  active  programme  of  this 
nature  as  soon  as  the  indications  point  to  a  return  of 
peace-  There  is  still  an  excellent  opportunity  for^  the 
electric  vehicle  to  assume  the  position  to  which  it  is 
entitled  if  manufacturers  will  but  break  away  from  the 
old  traditions  and  market  the  electric  as  a  car  first, 
giving  secondary  consideration  to  its  close  affiliation 
with  the  electrical  industry  and  to  central-station  co- 
operation, which  will  be  inevitable. 
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Given  a  ball  bearing  properly  designed  and  con- 
structed for  the  load  it  has  to  carry,  and,  what  is  equally 
important,      adequately  protected 
Ball  against  the  ingress  of  dirt,  grit,  or 

Bearings.  moisture,  all  of  which  have  a  rapid 
destructive  effect  upon  this  class  of 
bearing,  and  there  is  no  better  type  for  use  in  connec- 
tion with  modern  electric  machinery  of  moderate  power. 
The  essential  requirement  for  successful  service  from  a 
ball  bearing  is  extreme  accuracy  in  manufacture,  coupled 
with  the  selection  of  suitable  materials.  Most  makers 
have  now  mastered  these  vital  factors  and  the  modern 
ball  bearing,  as  supplied,  ready  for  fitting,  is  beyond 
reproach-. 

An  article  in  the  Chicago  Electrical  Review  deals  very 
fully  with  the  subject  of  ball  bearings  for  electric 
motors,  and  the  author  justifies  his  advocacy  of  these 
bearings  by  summarising  the  many  advantages  atten- 
dant upon  their  adoption  in  place  of  plain  bearings  with 
the  usual  oil-ring  lubrication.  In  the  first  place,  ball 
bearings  eliminate  the  necessity  for  frequent  and 
troublesome  inspection  of  plain  bearings — the  user  need 
not  concern  himself  as  heretofore  about  the  possibility 
of  oil-rings  sticking. 


Motors  equipped  with  ball  bearings  are  free  from  the 
nuisance  and  dirt  conditions  incidental  to  creeping  oil 
and  dust  around  the  bearing  supports.  Frozen  bear- 
ings, due  to  oil  or  lint,  or  accidental  draining  of  the  oil 
reservoirs,  are  practically  eliminated.  Security  against 
such  contretemps,  in  many  instances,  is  worth  the  value 
of  the  motor  itself,  and  is  particularly  SO'  in  textile  mills, 
flour  mills,  wood-working  plant,  or  other  places  where 
dripping  oil  adds  materially  to  the  fire  risk,  or  is  ruinous 
to  stock  in  process  of  manufacture. 

The  economies  effected  by  ball  bearings  may  be  briefly 
summarised.  Smaller  air-gaps  are  permissible  because 
ball  bearings  will  not  wear  down  to  the  extent  plain 
bearings  will.  This  gives  an  improved  power  factor 
in  the  case  of  induction  motors ;  moreover,  the  danger 
of  the  armature  touching  the  pole  pieces  is  eliminated. 
Leakage  of  oil  is  prevented  ;  thus  oil  cannot  drip  on  to 
the  commutator,  or  oily  dirt  collect,  causing  flash- 
overs.  With  ball  bearings  the  overall  length  of.  a  given 
motor  is  decreased  from  10  to  20  per  cent.  Less 
frequent  inspection  and  lubrication  required — once  in 
six  months,  as  against  once  fortnightly  in  the  case-  of 
plain  bearings.  Fewer  repairs  and  decreased  main- 
tenance costs.  Improved  commutation  and  increased 
efficiency  due  to  reduction  in  bearing  losses. 

Elektron. 


Wireless  Telegraphy. — Do  you  wish  to  know  about  the 
action  and  possibilities  of  ionic  valves  ?•  Or  about  the 
theories  which  have  been  advanced  to  explain  how  "  wire- 
less "  waves  can  be  sent  over  the  wall  of  earth  and  water 
100  miles  in  height  between  England  and  America  ? 
Have  you  a  really  up-to-date  knowledge  of  the  achieve- 
ments of  wireless  ?  And  do  you  know  the  leading  features 
of  America's  long-distance  stations  (e.g.,  the  trans-Pacific 
stations)  ?  All  these  things  and  many  more,  to  the  tune 
of  more  than  900  pages,  are  discussed  in  "  The  Year  Book 
of  Wireless  Telegraphy  and  Telephony  "  (4s.  post  free  from 
Electricity  Offices).  Formulae,  directories,  biographies, 
glossaries,  dictionaries,  and,  in  fact,  everything  appertaining 
to  wireless  come  within  the  scope  of  this  remarkable  volume. 


ELECTRIC  DRIVE  IN  AN  UNDERWEAR 
AND  HOSIERY  FACTORY. 

Early  in  1914  the  well-known  firm  of  hosiery  manufac- 
turers.' Messrs.  George  Brettle  and  Co.,  Ltd.,  decided  to 
extend  and  re-equip  their  Helper  Works,  the  alterations 
covering  the  conversion  of  their  power  plant  from  a  single 
steam  engine  to  an  electric  drive,  in  addition  to  the  installa- 
tion of  an  important  textile  plant  of  the  latest  description. 

The  outbreak  of  war  and  the  subsequent  building  restric- 
tion unfortunately  curtailed  the  extensions  to  a  certain  ex- 
tent. Nevertheless,  the  results  obtained  both  in  regard  to 
the  enormous  increase  of  output  and  the  great  reduction  in 
the  cost  of  power  generated,  invest  the  installation  with  a 
special  interest,  both  to  electrical  and  to  textile  engineers. 


FlG.  2. 


The  increase  of  output  has  been  obtained  through  the  in- 
stallation of  a  large  number  of  the  latest  pattern  of  textile 
machines,  while  the  reduction  in  the  cost  of  power  is  directly 
attributable  to  the  conversion  to  electric  drive. 

Almost  immediately  after  the  conversion  was  commenced, 
Messrs.  Brettle  received  important  and  very  urgent  contracts 
for  the  supply  of  clothing  to  the  Army,  which  precluded  a 
stoppage  of  'any  part  of  their  factory  for  the  purpose  of 
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effecting  the  change  o\er,  and  the  electrical  contractors,  the 
General  Electric  Co.,  Ltd.,  of  Witton,  Birmingham,  and  67, 
O/ueen  Victoria  Street,  London,  E.C.,  undertook  to  com- 
plete their  contract  without  any  stoppage  except  during 
culinary  closing  hours,  and  this  undertaking  was  fully  com- 
plied with. 

Contemporary  with  the  scheme  for  modernising  their 
power  plant,  Messrs.  Brettles  decided  that  a  favourable  op- 
portunity presented  itself  to  replace  their  existing  high  pres. 
sure  gas  lighting  by  electric  light,  and  this  work  was  also 
entiusted  to  the  General  Electric  Co.,  Ltd.,  who,  as  can  be 
judged  from  the  results  obtained  (some  of  which  are  shown 
in  the  accompanying  illustrations)  have  applied  their  under- 
standing to  the  best  methods  of  lighting  textile  factories  to 
good  purpose. 


Fig.  4. 

The  power  plant  installed  consists  of  two  "  Witton  "  con- 
tinuous current  interpole  dynamos  of  50  k.w.  and  25  k.w. 
capacity  respectively,  being  belt  driven  from,  two  Hornsby 
towns  gas  engines.  These  dynamos,  which  are  depicted  in 
Fig.  1,  supply  current  to  a  "  Witton  "  switchboard  arranged 
for  either  single  or  parallel  running. 

In  installing  the  electric  motors  the  chief  difficulty  to  be 
contended  with  was  the  fact  that  all  the  textile  machines 
alreadv  existing  in  the  factory  were  designed  for  a  drive 


from  slow-speed  line  shafts  operated  from  a  slow-speed  steam 
engine,  so  that  the  possibility  of  an  individual  drive  to  ea<  h 
of  the  larger  machines,  however  desirable,   was  precluded 
by  reason  of  the  number  of  countershafts  which  would  jm 
to  be  employed. 

After  a  number  of  tests  for  power  consumption  had  been 
carried  out  by  the  contractors,  it  was  decided  to  regroup  the 
machines  on  to  existing  line  shafts  into  banks  of  approxi- 
mately the  same  power  consumption,  and,  in  order  to  take 
advantage  of  the  benefits  wh|'ch  naturally  accrue  from  the  in- 
stallation of  one  size  of  motors  only,  3  h.p.  "  Witton 
mbtor  running  at  700  r.p.m.  was  adopted  as  a  standard,, 
and  with  one  exception  the  whole  of  the  motors  throughout 
the  factory  are  of  this  size.  An  outstanding  feature  in 
connection  with  the  erection  of  these  motors  is,  that  practic- 
ally no  floor  space  has  been  occupied.  This  is  due  to  the 
fact  that  more  than  half  the  motors  have  been  erected  on 
window-sills.  The  drive  for  one  of  the  knitting-rooms  is 
shown  in  Fig.  2. 

As  textile  manufacturers  are  well  aware,  next  to  relia- 
bility the  first  necessity  in  connection  with  their  power  plant 
is  constant  speed,  and  those  who  are  conversant  with  the 
electric  drive  will  realise  the  benefit  which  Messrs.  Brettle 
have  derived  in  this  direction  from  the  conversion  apart 
from  the  great  saving  which  has  accrued  through  freedom 
from  shut-downs  which  were  of  necessity  very  frequent  when 
the  plant  consisted  of  one  engine  driving  the  whole  works 
through  a  forest  line  of  shafts  and  beltings. 

One  of  Messrs.  Brettle's  latest  developments  has  been 
the  organisation  of  a  department  for  the  manufacture  of 
fabric  gloves,  and  here  again  the  adaptability  of  electrical 
drives  has  been  demonstrated.  Building  restrictions  entirely 
Prevented  extensions  to  the  main  works,  and  Messrs.  Brettle 
vere  compelled  to  look  elsewhere  for  suitable  premises  for 
S  ^  factory.  They  succeeded  in  obtaining  premises 
x h  cr .  with  alterations,  proved  suitable,  but  they  were 
shuated  on  the  other  side  of  the  Derby  Road,  opposite  the 
ma  n  factory.  The  laying  of  a  cable  to  these • 
the  power-house  in  the  new  factory  wa>  a  simple  P^ed 
ing,  but  had  electricity  not  been  available  the  'J^allatiorr 
of  new  power  plant  for  these  premises  would  have  been- 

hv     Ma"-net  "  electric  irons.  , 
■  Th     whole  work*  are  now  lighted  by  •  Osram  and 
.»       ,„   -    lamps,  according  to  the  intens.ty  o'    he  j.gh. 

nf  the  oremises  is  shown  in  big-  3-  im.  b  ,  ,  .... 
fired  S  W  2,  which  is  the  same  view  by  <kyhgfct. 
Both  these  illuftrat  ons  have  been  prepared  from  untouched 
pS^^phs  and  they  illustrate  the  splendid  lighting  which 
has  been  achieved,  the  rays  being  concentrated  on  the  posi- 
tions where  they  are  of  use,  and  all  suspicion  of  glare 

aVThe  whole,  of  the  electrical  equipment  and  power  plant  was 
manufactured  by  the  General  Electric  Co.,  Ltd.,  of  Witton, 
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Birmingham,  and  67,  Queen  Victoria  Street,  London,  E.C.4, 
at  their  various  works,  and  Messrs.  Brettle  are  to  be  con- 
gratulated on  the  success  of  their  progressive  efforts. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 


[Continued  from  page  428.) 
Superimposed  telegraph  circuits  which  are  usually 
leased  to  the  telegraph  companies  are  arranged  on  both 
"simplex  "  and  "composite  "  systems.  The  "simplex  " 
is  the  well-known  system-  which  gives  one  Morse  circuit 
•superimposed  on  one  telephone  pair  by  means  of  repeat- 
ing coils.  The  "composite"  gives  two  Morse  earthed 
circuits,  which  can  be  worked  either  single  or  duplex, 
and  one  metallic  telephone  circuit  on  one  pair  of  wires. 
The  theoretical  connections  of  a  terminal  composite 
set  are  given  in  Fig.  9.  The  condensers  and  retarda- 
tion coils  on  the  Morse  arms  prevent  the  telephone 
currents  from  passing  through  these  arms  and  they  also 
so  flatten  the  telegraph  currents  that  the  "thump 
which  would  otherwise  be  heard  in  the  telephone  is 
reduced  to  a  minimum.  The  condensers  and  retarda- 
tion coils  connected  in  shunt  with  earth  off  the  telephone 
circuit  have  the  effect  of  reducing  the  momentary  tele- 
graph currents  that  pass  from  one  Morse  circuit  to  the 
other  through  the  telephone  circuit.  These  earthed 
branches  have  a  high  impedance  to  telepone  currents 
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ranges  from  30  to  36  miles  of  standard  cable.  The 
general  dryness  of  the  climate  contributes  to  a  high 
standard  being  attained. 

Long-distance  lines  are  equipped  with  lightning  dis- 
charges on  the  poles  at  suitable  intervals,  and  where 
these  wires  are  taken  into  an  office  or  testing  station  it 
is  a  common  practice  to  place  the  discharges  one  or 
more  poles  away  on  each  side  of  the  office.  The 
"  Chapman  "  discharger  shown  in  Fig.  10  is  a  type 
much  used  for  this  purpose. 

On  main  distribution  frames  carbon  dischargers  and 
heat  coils  are  used  by  the  Bell  Company,  but  carbons 
and  fuses  are  more  generally  provided  by  other  adminis- 
trations. 

Branching  joints  on  underground  cables  are  of  the 
lead  Y-type  and  all  joints  both  straight  and  branching 
are  treated  with  paraffin  wax.  In  making  a  straight 
joint  the  lead  sheath  is  removed  from  the  ends  of  the 
cable  for  a  distance  equal  to  the  length  of  the  lead 
sleeve.  The  core  is  bound  tightly  with  strips  of  muslin 
at  the  end  of  each  cable  sheath,  the  binding  being  packed 
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Fig.  9. — "  Composite  "  System  of  Superimposing  Two 
Telegraph  Circuits  on  Telephone  Pair. 
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Fig.  10. — Chapman  Lightning  Arrester  (Canada). 


and  a  low  impedance  to  telegraph  currents,  so  that  the 
latter  are  largely  shunted  to  earth.  The  condensers  in 
these  branches  prevent  the  earths  on  the  retardation 
coils  from  interfering  with  the  local  telephone  calling- 
signals.  For  telephone  signalling  over  circuits  fitted 
with  "composite"  apparatus  a  special  ringing  set  is 
provided.  The  same  ringing  set  is  sometimes  used  on 
the  "  simplex  "  system.  Both  systems  can  be  adapted 
to  the  working  of  intermediate  stations.  The  tele- 
phone transmission  loss  due  to  the  introduction  of  a 
repeating  coil  at  each  end  of  a  telephone  circuit  on  the 
"  simplex  "  system  is  equal  to  about  one  mile  of  stan- 
dard cable,  while  the  loss  on  a  circuit  equipped  with  a 
"composite"  set  at  each  end  is  equal  to  about  J  mile 
of  cable. 

The  minimum  speech  efficiency  on  the  long-distance 
circuits  varies  under  the  different  administrations,  but  it 
*  Paper  read  before  the  Inst,  E.E. 


close  to  the  sheath  so  as  to  prevent  the  wires  being  cut 
by  the  edge  of  the  sheath.  The  exposed  conductors 
are  thoroughly  "boiled  out  "  by  pouring  hot  paraffin 
wax  over  them  with  a  ladle  until  all  traces  of  moisture 
are  removed  and  the  binding  is  thoroughly  saturated 
with  paraffin.  Enough  paraffin  enters  the  sheath  to 
form  a  seal  which  protects  the  cable  against  moisture 
while  the  joint  is  being  made.  The  temperature  of  the 
paraffin  is  above  that  of  boiling  water,  but  it  must  not 
be  high  enough  to  scorch  or  make  brittle  paper  insula- 
tion. In  "boiling  out  "  the  cable  it  is  the  rule  to  work 
from  the  cable  sheath  towards  the  ends  of  the  con- 
ductors. The  jointing  of  the  wires  is  done  in  the  usual 
way,  the  joints  being  distributed  along  the  whole  length 
of  the  splice.  The  whole  of  the  jointed  wires  are  again 
"  boiled  out  "  until  all  traces  of  moisture  have  been 
removed.  The  splice  is  then  wrapped  with  strips  of 
muslin  and  compressed  until  the  lead  sleeve  will  just 
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JOHN  OAKEY  &  SONS.  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK      LEAD,     PUMICE,     CROCUS,  TRIPOLI 
ROUGE,  &c 

Oakey's  "Flexible  Twilled"  Emery  Cloth. 

For  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  where 
great  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

50  yards  long  by  18  in.,  20  in.,  94  in.,  30  in..  36  in.,  40  in.,  42  in.,  &  43  in.  wide. 

" WELLINGTON"   EMERY  WH EELS. 

WELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,   LONDON,  S  E. 
ALL    BRITISH  MADE. 

COVERS  J=LNJD  CASINGS 

BLOCKS.  CLEATS. 

BOARDS  FOR  SWITCHES 
In  Stock  and  made  to  any  Design. 
ACCUMULATOR  CASES 

and   BATTERY  BOXES 
Made  te  Order. 

J.  F.  &  G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding  Manufacturers, 

SAWING.  PLANING,  MOULDING  &  GENERAL  WOODWORKING  MILLS— 

68*,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

Telephone  No. :  1188  London  Wall.  Please  write  for  Illustrated  Price  Lt«t 


REWINDING 

DYNAMOS   &    MOTORS.      A.C.  &  D.C.       Quick  Deliveries. 

em  ■    NEW  AND  SECOND-HAND   MOTORS   IN  STOCK. 
HOWELLS  &  CO..  Lichfield  Street.   Hanley.  STOKE-ON-TRENT. 


THERE  IS  A  SEARCHLIGHT 
FACTORY°EFFICIENCY 


GENUINE 


CAPPER   PASS  «  SON,  LTD. 

Bedminster  Smelting  Works,  BRISTOL 
Sellers  of  Antimonial   Lead  of  all  Grades. 
Buyers  of  Lead  Ashes  and  Lead  Residues 
from  Accumulators. 

T.l»«r«m.r—  "PASS,  BRISTOL."  Telephone  t  3478. 


CASINGS. 

MADE  TO  ANY  PATTERN! 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 

Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Our  Special  pattern 
(Regd.  No.  403.835). 


6 

-1¥ 


Width  (nom)  | 

u*  1  ir  1 1 1*  1  ir  i  2'  1 24- 1  3*  1 

3£*  |  4* 

Grooves    ...  | 

tV  1  *'  1  *•  1  *•  1  *•  1  *•  1  r  1 

r  1  r 

Tupelo  > 
Price  > 

QUOTED    ON  APPLICATION. 

Trade 

Allowance  for  Quantities  on  Application 

VIGERS  BROTHERS, 


address  67.  KING  WILLIAM  ST..  LONDON,  E.C. 


Exporters  of  Specialities, 
Floorine  and  Floorine  Block. 


SOONER  or  later  the  Factory  Acts  will 
compel  good  lighting. 
Why  wait  for  compulsion,  when  money 
can  be  saved  by  dealing  with  the  matter  now? 

The  greatest  waste  cf  to-day  is  that  of 
artificial  light  in  our  factories.  Millions  of 
tons  of  coal  are  burnt,  and  much  human 
effort  is  spent,  to  produce  electric  light,  of 
which  a  large  proportion  is  wasted  in  glare, 
and  in  the  creation  of  shadows,  and  thus 
the  light  which  was  intended  to  add  to  our 
national  efficiency  is  made  to  militate 
against  it. 

With  Simplex  Steel  Reflectors  properly  in- 
stalled, every  ray  of  light  is  diverted  to 
useful  work,  there  is  no  glare,  and  there  is 
"Efficiency  and  Economy." 

Simplex  Conduits  Limited 

Works:  Garrison  Lane.  BIRMINGHAM 

1 13-  17,Charing  Cross  Rd.,  London,  w.c.  96,  Whitechapel,  Liverpool. 

16,  Corporation  Street.  Manchester.    .  6,  White  Horse  St  ,  Leeds. 

72a,  Waterloo  Street, Glasgow.  i4'5,ea^fi'ld|!  ,S^T« 

61, High  Bridge, Newcastle.  i'„We$,*a"  S,-.v.  I 

lllDenmark  Street. Bristol.  l.Cnmon  Place.  Aberdeen. 

281-3.  Attercliffe  Common,  Sheffield. 


ELECTRICITY. 


PREPAID  ADVERTISEMENTS. 

Situations  Vacant  and  Wanted,  18  ward*  far 

6d.,  and  Id.  far  every  extra  3  wards. 
Apparatus     Wanted    and    far     Sale,  Beaks, 
Miseellaneeas,  4c,  12  werds  fer  6d.  and  2d. 
far  every  extra  S  words. 
IF  CASH  IS  NOT  SENT  WITH  ORDER, 
DOUBLE  RATES  WILL  BE  CHARGED- 
Official  Advertisements,  Tenders,  Educational, 

Ac,  6d.  a  line. 
Advertisements  for  this  page  mast  reach  the  Office  by 
TWO     O'CLOCK     WEDNESDAY  AFTERNOOf 
at  the  iatest. 

Semittaneei  for  small  amounts  mar  ba  made  lr> 
halfpenny  stamps. 


PATENTS. 


ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd.,  165,  Qneen  Victoria  Street,  London. 
10  years'  references. 


EDUCATIONAL. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


OLD  ELECTRIC  LAMP  TOPS  wanted, 
in  any  quantities ;  metal  filaments,  35s.  per 
1,000 ;  carbon,  15s.  1,000  ;  or  70s.  per  cwt.  for  mixed 
tops ; '  scrap  platinum,  £12  per  oz. ;  mercury,  3s.  6d. 
p;r  lb.  ;  scrap  cable,  40s.  cwt.  ;  copper,  90s.  cwt. ; 
brass,  70s.  cwt.  Best  price  given  for  old  gold  jewellery, 
false  teeth  and  silver.  Cash  by  return  for  goods  re- 
ceived. Lee,  56,  Green  Street,  Bethnal  Green,  London. 

ACCUMULATORS,  Second-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metal3,  and  every 
description  of  Metallic  Dross  purchased  for  cash,  Town 
or  Country. — Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.E.   Telephone  No.  Dalston  555. 
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REWARD  of  £1  offered  to  the  first  person 
who  can  supply  Messrs.  C.  Jennings  &  Co.,  Ltd.. 
939  Pennywell  Road,  Bristol,  with  a  Catalogue  giving 
more  prices,  Illustrations,  and  general  Information  of 
timber  and  woodwork  than  their  286  page  list  which 
they  offer  to  send  post  free  for  Is.  6d,  (export  3d.  extra, 
to  Include  a  four-fold,  brass-Jointed  advertisement  rale 
(boxwood). 


BOOKS,  ETC. 


BINDING  CASES  to  contain  Electricity 
for  one  year.     Ornamented  in  blue  and  silver. 
Price  Is.  8d.  post  free  from  Electricity  Office. 

THE  HARMS  WORTH  ENCYCLOPAEDIA . 
8  vols.,  6,400  pages,  50,000  articles,  profusely 
illustrated.  Publisher's  cover,  with  Appendix  of  Pro- 
nunciation. Quite  new.  Offered  at  £2. —  Electricity 
Office,  36,  Maiden  Lane,  W.C.  2.  

I ELECTRIC  VEHICLES,"  published 
J  monthly  in  Chicago,  is  the  leading  American 
paper  dealing  with  this  growing  branch  of  the  electrical 
industry.  Read  it  and  keep  up-to-date.  Annual 
subscription,  8s.  6d.,  post  free.  Send  your  order  to 
Electricity  Office. 

ELECTRICAL  MEASUREMENTS  and 
METER  TESTING,  by  D  P.  Moreton.  Cloth 
8vo,  328  pn.,  191  illustrations.  Price  5s.  net,  post  free 
from  Electricity  Office. 


ALTERNATING-CURRENT  WORK*. 
By  W.  Perren  Maycock,  M.I.E.E.  Deals  with  the 
importance,  principles,  and  practice  of  Alternating 
Currents  and  their  Application.  The  theory  is  treated 
in  the  simplest  manner,  and  the  practice  includes  details 
of  Alternators,  Transformers,  and  all  kinds  of  A.C. 
Motors.  Chap.  I. — Electrical  Engineering,  Comparison 
of  Various  Methods  of  Transmitting  Power,  The 
Electrical  System  and  its  Applications.  Chaps.  IL  <fe 
HI. — General  Principles  of  Alternating  Currents,  Single- 
phase  and  Polyphase.  Chap.  IV. — Single,  Two,  and 
Three-Phase  Alternators  and  their  Construction  and 
Action.  Chap.  V. — Transformers  and  Choking  Coils. 
Theory,  Construction,  Testing,  and  Use.  Chap.  VI. — 
Motors  of  all  Types.  Theory,  Construction,  Control, 
Calculations  and  Use.  Crown  8vo.,  415  pages,  258 
illustrations.  Price  6s.  5d.  net,  post  free  from  Rentell, 
36,  Maiden  Lane,  Strand,  London. 


GROWING  CROPS  AND  PLANTS  BY 
ELECTRICITY.  By  E.  C.  Dudgeon.  A  useful 
and  interesting  work.  Explaining  what  has  been  done 
on  a  practical  scale.  Cloth  8vo.  Illustrated,  ls.net, 
or  Is.  Id.  post  free,  from  Electricity  Office.  

QUESTIONS  AND  SOLUTIONS  in  TELE- 
GRAPHY AND  TELEPHONY.  Fourth  Edition. 
iu.  &  G.  Exams.  Grade  1, 1904-1914).  By  H.  P.  Few. 
Cloth  8vo,  230  pages,  172  illustrations.  2s.  9d.  net,  post 
free,  from  Electricity  Office.   

APPLICATIONS  of  ELECTRICAL 
HEATING.  A  thoroughly  interesting  work, 
dealing  with  the  various  phases  of  this  branch  of  Elec- 
trical science.  By  Professor  J.  A.  Fleming,  F.R.S. 
Price  Is.  2d.  net.  post  free,  from  Electricity  Office. 


PORCELAIN 

INSULATORS 

of  Every  Description. 

JAMES  MACINTYRE*  Co.,  Ltd., 


BURSLEM. 


THE  MUNITION  WORKERS'  HAND- 
BOOK.— A  guide  for  persons  taking  up  munition 
work.  Contains  information  on  workshop  arithmetic, 
tools,  lathe  work,  screw  cutting,  rules,  tables,  and  a 
special  chapter  on  shell  turning.  By  Ernest  Pull, 
I.M.I.M.E.  Convenient  pocket  size,  cloth,  136  pp., 
profusely  Illustrated.  2s.  8d.  net  post  free  from 
Electricity  Office. 


WORKING  OF  STEAM  BOILERS, 
by  E.  J.  Hiller,  M.Inst.C.E.,  chief  engineer  to  the 
National  Boiler  and  General  Insurance  Co.  A  book 
of  direct  value  to  every  man  in  charge  of  steam  plant. 
Fifth  edition,  147  pp.,  85  illus..  Is.  lOd.  net  post  free 
from  Electricity  Office. 


A FIRST  tSOUK.  ol  ELECTRICITY  and 
MAGNETISM.  By  W.  Perren  Maycock.  M.I.E.E. 
Deals  with  just  those  fundamental  principles  which 
underlie  all  practical  applications,  and  which  every 
practical  man  should  be  conversant  with.  Fourth  and 
Enlarged  Edition.  Crown  8vo.,  351  pages  and  162  illus- 
trations. Price  2s.  10d..  post  free,  from  Electricity 
Office.   


rpHE  ENGINEERS'  YEAR  BOOK  for 
L  1917,  is  now  ready  and  may  be  obtained  from 
Electricity  Office.  Price  20s.  7d.  post  free.  2,000 
pages  and  1,700  illustrations  of  Formulae,  Rules,  Tables, 
Data  and  Memoranda.  The  most  reliable  and  com- 
prehensive book  of  its  class  ever  published.  Order 
early  because  it  always  sells  out  rapidly. 

PLATINUM  ESSFkh&'E 

Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.0. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "  Lion "  Pure  Platinum  Rivet 
Tremblers. 


"  LEKTRIK 
LIGHTING  CONNECTIONS." 

A  Waistcoat-pocket  book  of  Lamp 
Connections.    With  Explanatory  Notes  by 

W.  PERREN  MAYCOCK, 

M.I.E.E. 

The  Switch  circuits  dealt 
with  include  ordinary, 
two-way,  two-way  inter- 
mediate, variable  multi- 
point, restricted,  dimming, 
master,  automobile  and 
pilot  controls.  A  most 
handy  companion  for  the 
Engineer,  Contractor. 
Wireman,  and  Student. 
NEW  (4th)  AND  ENLARGED 
EDITION.  35th  thousand. 
180  illustrations  and  dia- 
grams, and  150  pag  s. 
Flexible  linen  cover. 
Price  7d.  net,  post  free. 
Size,  4i  ins.  by  34  ins.  from  Blbctricity  Office. 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

 > —  ♦ 

Insulated  Wires  and  Gables  of 
All  Descriptions. 


ELECTRIC  CARS 
Motors  &  Dynamos 


MODERATE 


COMPLETELY 
OVERHAULED, 
Repaired 

and  Rewound. 
CHARGES. 


A.  BROWN ,  K^lve0^;  BALHAM,  S.  W. 


ACCESSORIES 


will  stop  sparking,  burning  of  the  brushes,  flashing  and  cutting  of  the 
commutator,  grinding  away  of  the  brushes,  squeaking  and  chattering; 
it  will  build  up  the  burnt  faces  of  the  brushes  ;  it  will  lubricate  the 
brushes,  polish  the  commutator ;  it  will  keep  the  mica  level  with  the 
commutator  segments;  it  will  double  the  life  of  the  brushes,  and 
give  perfectl  commutation  when  used  regularly.  List  and  Trade 
Sample  from  S.  W.  MARTYN  &  CO..  LTD..  Patentees  and 
Manufacturers,  11,  Pratt  Street,  London,  N.W.  1. 


Kindly  Mention  "  Electricity  "  when  corresponding  with  Advertisers. 
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slip  over  the  splice.  The  splice  is  again  "boiled  out," 
and  this  operation  is  again  repeated  after  the  final 
wrapping  is  completed,  the  drying  out  being  continued 
until  air  bubbles  cease  to  appear  on  the  splice.  The 
lead  sleeve  is  slipped  over  before  the  splice  has  had  time 
to  cool  and  wiped  on  to  the  cable  sheath  at  each  end. 

The  splice  on  a  dry-core  cable  is  undoubtedly  its 
weakest  point,  but  this  form  of  joint  when  carefully 
made  is  so  reliable  that  breakdowns  are  of  very  rare 
occurrence.  It  is  in.  almost  general  use  in  the  United 
Slates.  (To  be  continued.) 

Correspondence. 

To  the  Editor  of  Electricity. 
Sir, — We  thank  you  for  sending  a  copy  of  your  Journal 
containing  reference  to  our  undertaking.  After  reading 
the  latter  we  most  emphatically  remarked,  "  Oh,  save 
us'from  our  friends. ' '  We  are,  for  a  small  provincial  station, 
well  up  to  date,  having  triple  expansion  steam  engines, 
condensing  plant,  Diesel  oil  engines,  water-tube  boilers, 
and  Underfeed  type  mechanical  stokers,  but — -Ash — 
handling  plant,  well,  youjreally  should  know  better.  You 
should  know  that  capital  charges  musfbe  kept  as  low 
as  possible  in  small  stations  ;  that  being  so,  such  accessories 
as  you  mention  would  be  a  burden  on  the  standing  charges 
of  this  undertaking  without  any  possibility  of  the  reduced 
working  expenses  covering  same.  Women  are,  as  you 
remark,  now  doing  lots  of  work  which  they  are  quite 
capable  of  doing  and  would  have  done  long  ago  to  the 
benefit  of  themselves  and  works  production  generally, 
had  it  not  been  for  the  outrageous  views  of  Trade  Unionism, 
but  unless  we  can  obtain  "  Amazons  "  we  are  much  afraid 
our  better  halves  will  never  be  able  to  stand  a  nine-hour 
shift  in  front  of  the  boilers  of  a  provincial  power-house 
although  we  are  making  good  use  of  them  in  other  depart- 
ments. 

For  and  on  behalf  of  Yoms  faithfully, 
The  Guildford  Electricity  Supply  Co.,  Ltd., 
H.  L.  Alderton,  Engineer  &  Manager. 

County  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Officer  for  the  Week  :  Platoon  Commander  P.  Bowden. 
Monday,  July  30th  :  Technical  Instruction  (Searchlight)  for 
No  3  Co.  Right  Half  Co.  at  Regency  Street  ;  Drill  No.  3  Co. 
Left  Half  Co.  ;  Signalling  Class  ;  Recruits' Drill,  6.30.  Tuesday: 
Lecture,  6.30  ;  Physical  Drill  and  Bayonet  Fighting,  7.30. 
Wednesday  :  Drill  and  Elementary  Bridge  Construction,  No.  1 
Co.  Left  Half  Co.  Thursday  :  Drill  and  Elementary  Bridge 
Construction,  No.  2  Co.,  Left  Half  Co.  ;  Ambulance  Class. 
Friday  :  Technical  Instruction  (Searchlight)  for  No.  3  Co.  Left 
-  Half  Co.  at  Regency  Street  ;  Drill  No.  3  Co.  Right  Half  Co.  ; 
Signalling  Class  ;  Recruits'  Drill,  6.30.  Saturday,  Aug.  4th  to 
Monday,  Aug.  16th  :  Camp.  A  camp  will  be  held  at  Esher  from 
Aug.  4th  to  12th.  Billets  will  be  provided  at  Claremont  Park. 
Men  will  be  provided  with  railway  warrants  and  rations.  This 
expense  will  be  borne  by  the  Government  in  the  case  of  men 
m  Sections  A  and  B.  Others  will  be  required  to  pay  cost  price, 
but  not  exceeding  4s.  6d.  per  diem.  Volunteers  must  take  with 
them  their  own  blankets  and  personal  kit  in  a  regulation  kit-bag 
marked  with  name,  rank,  company,  and  regimental  No,  also 
enamel  mess  plate  and  mug,-  and  knife,  spoon  and  fork.  An 
extra  pair  of  boots  is  advisable.  Parade  at  Waterloo,  opposite 
No.  10  platform  on  Saturday,  Aug.  4th,  2  p.m.  Headquarters  : 
Headquarters  at  Balderton  Street  closed  Aug.  4th  to  12th  ; 
Headquarters  will  be  transferred  to  Claremont  Park,  Esher,  for 
that  period.  Holiday  Addresses  :  These  must  be  given  in  to 
the  Orderly  Room  without  fail.    Other  orders  as  usual. 


Legal. — -We  note  that  the  High  Court  action  instituted 
by  the  E.  S.  Co.,  Ltd.  (Electrical  Supplies  Company),  of 
the  *'  Light  House,"  233,  Tottenham  Court  Road,  against 
Tredegars,  Ltd.,  was  heard  in  the  King's  Bench  Division 
on  Wednesday,  the  18th  inst.,  before  Mr.  Justice  Ridley 
and  ended  in  a  verdict  for  the  plaintiffs,  who  accordingly 
obtained  judgment  for  the  full  amount  claimed  and  costs. 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  send  us  questions,  preferably 
on  technical  -problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shillitfa  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached,  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and,  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  4. 

I  am  an  electrician  in  a  factory  where  a  direct  current 
traveller  is  fitted.  The  traveller  has  three  series  motors 
and  ordinary  drum  controllers  for  lifting,  traversing,  and 
travelling  respectively.  There  are  "  seven "  overhead 
conductors,  not  eight  as  is  usually  the  case,  supplying  the 
lifting  and  traversing  motors. 

Can  you  give  me  a  sketch  and  describe  how  I  may  test 
the  motors,  brakes,  etc.,  for  earth  and  continuity  in  case 
of  breakdown  ?  The  controllers  are  in  a  cage  attached 
to  the  side  of  the  traveller,  and  it  would  be  very  convenient 
to  carry  out  the  tests  from  this  cage. — "  Ohm." 

.  Question  No.  5. 
In  a  large  workshop  a  60  h.p.  motor  is  driving  a  length 
of  shafting.  I  desire  to  fit  emergency  switches  in  order 
that  the  motor  may  be  stopped  by  push  button  from 
certain  positions  in  the  shop  in  case  of  accident.  The 
distance  from  the  motor  to  the  furthest  push  is  60  yards. 
I  find  that  the  ordinary  no  load  short  circuiting  system 
will  not  work  at  this  distance.  Can  you  explain  why 
this  should  be,  and  can  you  recommend  any  device  that 
will  meet  the  case  ? — "  Control." 

(Replies  to  Questions  4  and  5  must  be  received  not  later  than 
August  4th). 


Trade  Notes. 


For  the  effective  preparation  of  engineering  advertising  matter, 
some  more  or  less  intimate  technical  knowledge  and  experience 
is  required.  In  this  connection  we  would  direct  the  attention 
of  our  manufacturing  and  trading  readers  to  the  Ernest  Ingram 
Hill  Advertising  Service,  2,  The  Broadway,  Wimbledon,  S.W. 
Mr.  Hill  has  himself  served  an  apprenticeship  to  engineering, 
as  well  as  having  had  considerable  practical  experience  in  both 
electrical  and  mechanical  engineering.  He  is  thus  well  qualified 
to  advise  on  such  advertising  as  is  associated  with  engineering 
products.  He  issues  an  interesting  brochure  entitled.  Co- 
operation in  Engineers'  Advertising,  a  copy  of  which  will  be 
sent  to  any  interested  reader  on  request.  Those  contemplating 
a  publicity  campaign  would  be  well  advised  to  give  the  Hill 
Service  a  trial. 


A  Musical  Note. — In  a  general  sense,  music  is  not  much 
in  our  line  unless  it  is  the  musical  hum  of  a  smooth-running 
turbo -generator,  but  we  have  much  pleasure  in  directing 
the  attention  of  our  readers  to  the  very  charming  Russian 
Concert  Waltz  which  has  recently  been  composed  by  Mr. 
Vladimir  Davingoff,  of  Petrograd,  and  Park  Lodge,  16, 
Spencer  Road,  Grove  Park,  Chiswick.  It  is  a  very  tuneful 
melody,  and  as  the  composer  is  widely  known  as  one  who 
freely  gives  his  services  in  the  cause  of  Russian  charities, 
we  can  but  hope  that  he  will  find  a  very  large  circle  of 
those  who  wish  to  make  a  closer  acquaintance  with  his 
compositions.  In  all  there  are  174  of  them,  and  some  have 
sold  in  millions  in  Russia. 
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Various  Items. 


Darwen— The  Corporation  Electricity  Department  re- 
cords a  loss  for  the  year  of  £2,695  Us.  4c!. 

Blackpool —Private  Walter  Ball,  of  the  Kings  Own 
Regiment,  is  reported  killed  in  action.  Prior  to  enlistment 
he  was  employed  at  Marton  Tramshed. 

Rhymney.— Sympathy  is  expressed  for  Mr.  Fred  Bell, 
Electrician,  of  High  Street,  whose  brother,  Second  Engmeer 
Bell  was  lost  through  his  ship  being  torpedoed. 

Newport.— The  Corporation  Electricity  Committee  have 
decided  to  spend  £7,000  on  the  extension  scheme  of  their 
power  station,  and  tenders  for  the  work  have  now  been 

accepted.  ,  ,. 

Doncaster— Private  Arthur  Holgate,  who  prior  to 
joining  the  colours  was  employed  on  the  Corporation 
tramways,  has  been  killed  in  action.  He  was  attached  to 
the  York 'and  Lancaster  Regiment. 

Bradford  The  Corporation  Tramu  ays  Committee  have 

agreed  to  an  increase  in  the  salary  of  Mr.  J.  W.  Dawson, 
the  assistant  electrical  engineer  in  the  tramways  depart- 
ment, from  £295  to  £325  per  annum. 

Birmingham— Private  Frederick  Alan  Victor  Field,  who, 
previous  to  joining  the  Colours  was  an  employee  m  the 
office  of  the  Corporation  Tramways,  after  being  reported 
missing,  is  now  officially  presumed  to  have  been  killed  m 

action.  ,  T_     ,  „ 

Killed  in  Action.— Capt.  James  Anderson,  King  s  Own 
Yorkshire  Light  Infantry,  who,  prior  to  the  war,  was  an 
electrical  engineer  on  the  staff  of  the  Summertee  Iron  Co., 
has  been  killed  in  action.  He  was  28  years  of  age,  and 
was  the  son  of  Lieut.-Col.  Anderson,  of  Carluke,  Scotland 
Dewstury.— Mr.  P.  H.  Campion,  the  Borough  Electrical 
Engineer  has  been  invited  to  assist  the  Controller  of  Coal 
Mines  in  the  new  scheme  for  the  distribution  of  coal,  and 
sanction  has  been  given  to  the  appointment  by  the  Elec- 
tricity Committee,  with  the  proviso  that  he  be  allowed 
to  continue  the  supervision  of  the  electrical  undertaking. 

Burnley.— The  death  in  action  is  reported  of  Private  Geo. 
Baldwin  'East  Lancashire  Regiment.  He  enlisted  m 
September  1914.  -He  had  been  wounded  three  times.  He 
was  33  years  of  age,  and  had  been  employed  by  the  Tram- 
ways Department  about  13  years. 

Swansea.— The  Corporation  has  decided  to  join  the 
Conference  of  the  Electrical  Supplies  Committee  as  the 
scheme  of  the  latter  was  of  vital  importance  to  municipal 
undertakings,  and  the  Deputy  Mayor,  Chairman  and  Vice- 
Chairman  of  the  electric  lighting  were  appointed  to  repre- 
sent the  Corporation  at  the  conference. 

Londonderry.— At  the  meeting  of  the  Corporation  on 
Monday  last  a  resolution  was  passed  in  favour  of  obtaining 
powers  to  construct,  acquire  and  maintain  and  run  electric 
trackless  trollies,  or  in  the  alternative,  motor-buses  or 
electric  cars.  General  opinion  was  that  the  ancient  and 
historic  city  of  Derry  should  have  a  more  up-to-date 
method  of  street  locomotion. 

Electrical  Development  in  South  Wales— Extending  from 
Pontypool  to  Carmarthen  and  Llandilo  there  are  29  autho- 
rities owning  electrical  undertakings  in  South  Wales  and 
Monmouth,  and  the  Inst.E.E.  have  now  under  considera- 
tion the  question  of  linking  up  several  of  the  largest  con- 
cerns in  order  to  cheapen  the  cost  of  current.  A  committee 
has  been  formed,  with  Mr.  Arthur  Ellis,  the  engineer  to 
Cardiff  City  Electricity  Works,  as  Chairman.  Information 
is  being  compiled  relating  to  the  various  generating  stations , 
At  a  meeting  of  the  Cardiff  Electrical  Committee,  W.  Ellis 
stated  that  they  would  be  interested  in  the  linking  up  of 
Newport  Cardiff,  and  South  Wales  Power  Company,  and 
he  asked  the  committee  to  be  allowed  to  go  more  closely 
into  details  with  the  view  of  preparing  an  estimate  covering 
the  cost  of  cables  necessary  for  such  linking  up,  and  any 
other  advantages  that  might  be  derived  from  same.  This 
-was  agreed  to.  _  .  ..,   .    .  • 


Falkirk. — Mr.  A.  S.  Hughes  has  been  appointed  as  the 
new  burgh  electrical  engineer  and  the  appointment  has 
given  great  satisfaction  locally,  seeing  that  Mr.  Hughes  is 
well-known  through  his  long  connection  with  the  far-famed 
Carron  Company  of  the  same  town.  Mr.  Hughes  enters 
upon  his  new  municipal  duties  on  an  early  date,  and  is 
being  wished  on  all  hands  the  greatest  success. 

perth. — At  a  recent  meeting  of  the  Electricity  Committee 
of  the  T.  C,  it  was  reported  that  a  special  sub-committee 
had  met  the  Joint  Railway  Station  authorities — who  are 
the  largest  local  consumers  of  electricity — and  that  a  new 
contract  had  been  entered  into.  The  former  contract  had 
expired,  and  it  was  found  that  owing  to  the  increased  cost 
of  production  an  advance  on  the  old  rate  was  necessary, 
and  the  price  is  to  be  increased  by  the  sum  which  the  T.  C. 
required  to  advance  ordinary  consumers  f  ortthe  present  year. 

Cardiff. — The  corporation  proposes  to  erect  a  garage  at 
a  cost  of  £538  for  the  storage  of  their  electrical  vehicles 
and  the  recharging  of  these  and  other  electrically-propelled 

vehicles.  The  city  electrical  engineer  has  received  an 

application  for  a  supply  of  current  to  the  Windsor  Slipway. 
The  company  required  1,000  h.p.,  and  their  annual  con- 
sumption would  approach  a  million  units.  In  view  of  the 
probable  development  of  the  city  he  recommended  that 
themains  be  extended  at  a  cost  of  about  £6,000. 

Power  Factor  of  Industrial  Loads.— In  an  A.C.  system, 
where  many  induction  motors  are  used,  an  overall  power 
factor  of  70  to  75  per  cent,  is  about  as  high  as  can  be 
expected.  The  use  of  synchronous  motors  wherever 
possible  -  is  much  to  be  recommended,  since  the  power 
factor  can  be  improved  materially  by  this  means  and  the 
amount  of  wattless  current  (all  of  which  involves  extra, 
copper  in  generators  and  cables)  correspondingly  reduced. 
With  the  increasing  utilisation  of  alternating  current  for 
industrial  power  purposes,  it  will  probably  be  found  worth 
while  to  encourage  the  use  of  synchronous  motors  for 
power  factor  improvement  by  a  definite  system  of  bonuses. 
Synchronous  motors  may  be  used  satisfactorily  wherever 
the  load  is  reasonably  regular,  and  there  are  long  periods 
of  continuous  running.  The  principal  practical  difficulty 
is  that  of  starting  these  motors,  but  this  difficulty  is  not 
such  that  the  great  economic  advantages  of  high  power 
factor  should  be  sacrificed.  Given  a  suitable  demand, 
there  is  little  dcubt  that  auxiliary  equipment  could  be 
provided  for  simplifying  the  starting  of  synchronous  motors 
in  industrial  service. 

Pity  the  Engineer  !• — Many  a  central  station  engineer  in 
this  country  is  paying  the  penalty  of  the  foolish  extra- 
vagance which  literally  squandered  money  in  the  buildings 
of  his  station  at  the  time  it  was  erected.  In  the  central 
station  of  a  certain  rising  industrial  town  (at  present  of 
medium  size)  the  outlay  on  bricks  and  mortar  alone  ex- 
ceeds £50,000  !  In  other  words  a  clear  profit  of  £2,000 
per  annum  is  absorbed  merely  to  pay  4  per  cent,  on  the 
capital  cost  of  a  power  house  and  smokestack  which  look 
very  fine,  but  might  just  as  well  j  have  been  built  on 
"  factory  "  lines  at  a  fraction  of  their  actual  cost.  The 
chief  engineer  of  this  station  is  fortunately  a  man  who  rea- 
lises that  cheap  power  is  the  only  means  of  encouraging  the 
industrial  development  of  the  town,  and  incidentally 
securing  a  large  enough  total  scale  of  units  to  make  the 
fixed  or  capital  charge  per  unit  reasonably  low.  Until 
that  consummation  is  attained,  he  will,  of  course,  have  to 
work  possibly  at  a  loss  or  certainly  with  a  very  small 
margin  of  profit.  During  this  trying  period  of  develop- 
ment he  has  to  withstand  the  continual  complaints  and 
short-sighted  recommendations  of  committee  men  who 
would  prefer  the  immediate  realisation  of  moderate 
profits  (obtainable  by  selling  comparatively  little  energy 
at  a  high  price  per  unit),  to  the  ultimate  industrial  pros- 
perity of  the  town  and  sound  development  of  the  electri- 
city undertaking  on  a  wholesale  scale,  which  will  inevitably 
follow  the  lean  years  of  the  present  regime 
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DETERMINATION  OF  THE  VOLTAGE  INDUCED  IN 
A  SHORT-CIRCUITED  ALTERNATOR. 


By  J.  F.  Wilson. 


In  determining  the  regulation  of  an  alternator  by  the 
"  zero  power-factor  "  method,  the  zero  power-factor  full- 
load  magnetisation  curve  must  be  obtained  experimentally, 
or  by  calculation.  Experimental  determination  of  the  curve 
is  to  be  preferred,  but  is  not  always  practicable.  In  calcu- 
lating the  zero  power-factor  curve,  the  voltage  induced  in 
ihe  short-circuited  armature  must  be  determined.  The  voltage 
n  ay  be  determined  either  graphically  or  experimentally. 


—  X 

8 

D 

/ 

C 

A 

0  Field  Current 

Fig.   1.— Graphical   Determination  of  Short-Clrcuit  Voltage. 

Graphical  Method.— Referring  to  Fig.  i,  curve  OX  is  the 
ppen-circuit  magnetisation  curve  of  the  alternator;  OA  is  the 
field  excitation  required  to  cause  rated  current  to  How  in  the 
short-circuited  armature,  am!  .1  is  a  point  on  the  zero  power- 
[actor  curve.  Through  1  draw  a  straight  line  perpendicular 
to  a  tangent  to  the  open-circuit  magnetisation  curve.  This 
line  intersects  the  magnetisation  curve  at  Li,  and  the  ordinate 
CD  is  the  voltage  induced  in  the  short-circuited  armature 
winding. 

Experimental  Method.— On  the  frame  of  the  alternator 
wind  a  narrow  band  of  insulated  wire,  and  connect  a  volt- 


meter as  indicated  in  Fig.  2.  Drive  the  revolving-field  struc- 
ture at  rated  speed,  and  read  the  voltmeter  when  rated  cur- 
rent flows  in  the! short-circuited  armature.  Open  the  short- 
circuit,  and  take  a  second  reading  of  the  voltmeter  for  the 


Wait  meter. 


Fig.  2. — Experimental  Method  for  Finding  Short-Circuit  Voltage. 

same  speed  and  field  excitation.  The  deflections  of  the  volt- 
meter are  proportional  to  the  flux  passing  through  the  arma- 
ture and  to  the  voltages  induced  in  the  armature  winding, 
Referring  to  Fig.  i, 

CD=v1y.ABIY,. 

The  voltage  induced  in  the  short-circuited  armature  is  due 
to  field  excitation  OC,  and  the  excitation  C.4  neutralises  the 
demagnetising  effect  of  the  armature  current. — Chicago 
Electrical  Revie:v. 


CONCERNING  SWITCHING  EXAMINATIONS, 


As  is  said  of  "  Charley's  Aunt,"  in  spite  of  the  continu- 
ance of  the  war,  Lektrik  Switching  Exams,  are  -"  still 
running  " ;  and,  what  is  more,  thev  are  becoming  (increas- 
ing ly  popular. 

Those  who  do  not  quite  grasp  the  meaning"  of  the  above 
should  refer  to  a  certain  full  page  of  "  Results  "  in  our  issue 
of  July  20th. 

The  Exams,  are  such  that  anyone  unacquainted  with 
ordinary  examination  procedure  can  tackle  with  success. 

The  six  weeks  allowed  for  answering  a  paper  is  ample, 
even  in  these  days  of  restricted  leisure. 

There  is  no  tax  on  the  examinee's  time.  He  does  not  have 
to  go  through  any  formalities,  be  at  an  appointed  place  at  a 
probably  inconvenient  hour,  and  do  a  whole  evening's 
rushed  (and  generally  unsatisfactory)  work. 

Ihe  absence  of  any  entrance  fee  is  an  additional  incentive 
at  the  present  prices  of  bread,  sugar,  tobacco,  etc. 

In  the  event  of  failing  to  satisfy  the  examiner  (who  is 
always  on  the  look  out  for  originality  in  the  answers)  there 
need  be  no  delav  in  making  another  attempt. 

Those  who  take  an  intelligent  interest  in  the  subject  can 
soar  through  the  Preliminary  and  Intermediate  Grades  to 
the  eminence  of  the  Advanced  Grade  in  comparatively  few 
months.  If  they  are  very  good  they  can  try  for  that 
eminence  with  the  first  shot. 

Those  who  cannot  get  beyond  the  Preliminary  or  inter- 
mediate may  comfort  themselves  with  the  reflection  that- 
either  of  these  grades  is  better  than  none  at  all. 

Though  the  reasons  of  anv  individual  candidate's  failure  - 
cannot  obviously  be  gone  into,  we  hear  that  a  little  personal - 
advice  has  on  more  than  one  occasion  bucked  up  a  candidate 
to  try  again — with  ultimate  success. 

The  knowledge  gained  is  of  real  value,  as  the  questions 
are  all  on  the  practical  side.  We  hear  that  this  knowledge- 
has  in  fact  often  been  the  means  of  smoothing  out  sundry 
kinks  occurring  in  the  everv-day  work  of  examinees. 

More  than  th:s,  such  knowledge  has  gained  advancement 
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in  not  a  few  cases ;  sometimes  in  the  Flying  Corps,  the  Navy 
and  the  Armv,  as  well  as  in  civilian  occupations. 

Readers  of'  Electricity  have  acquitted  themselves  well  in 
past  exams.    Those  readers  who  have  not  yet  investigated 
the  subject,  and  those  who  wish  to  make  further  progress  ; 
therewith  should  bear  this  date— August  31st— in  mind.  I 

In  our  issue  of  that  date  will  be  printed  fresh  Preliminary 
and  Intermediate  Grade  Problems,  together  with  the  simple 
rules  and  other  information  concerning  these  Electric-Light 
Switching  Exams. 


SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
ELECTRICAL  ENGINEERING,  GRADE  I. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 

{Continued  from  page  422.) 

Q.  4.— Explain,  with  sketches,  the  construction  of 
a  metal  filament  lamp.  In  what  way  does  candle- 
power  and  efficiency  vary  with  the  voltage  applied  ? 
State  on  what  principle  one  may  determine  the  most 
economical  voltage  at  which  the  lamp  should  be  used. 

A.— A  metal  filament  lamp  consists  essentially 
of  a  very  fine  filament,  now  generally  made  of  wire- 
drawn tungsten,  suitably  supported  in  a  glass  bulb 
which  is  either  exhausted  or  filled  with  an  inert  gas 
such  as  nitrogen,  the  filament  being  connected  to  two 
contact  plates  on  the  cap.  The  construction  of  the 
ordinary  incandescent  lamp  is  shown  in  Fig.  5.  where 
F  is  the  metal  filament  wound  zig-zag,  supported  on  a 
spider  of  nickel  wires  E,  and  held  taut  by  flexible 
molybdeum  wires  H  ;  both  E  and  H  being  sealed  into 
shoulders  on  a  glass  stem  G.    The  ends  of  the  filaments 


Fig.  5. 


are  welded  to  pieces  of  nickel,  which  are  connected 
to  two  short  lengths  P  of  platinum  passing  through 
the  glass,  whence  copper  wires  W  lead  to  the  two  contact 
plates  C  C.  ■ 

After  the  filament  and  its  supports  have  been  fixed 
into  the  glass  bulb  B,  the  latter  is  exhausted  and  sealed. 
A  brass  ring  D  is  fitted  to  the  bulb  and  filled  with 
plaster-of-Paris  A,  in  which  are  embedded  the  leading- 
in  wires  W  and  .the  contact  plates  C  C.  On  the  cap 
are  mounted  two  diametrically-opposite  pins,  L,  L, 
which  fit  into  two  grooves  in  the  holder. 

The  candle-power  of  a  tungsten  lamp  varies  approxi- 
mately as  the  fourth  power  of  the  applied  voltage, 
and  the  efficiency  (c.p.  per  watt)  is,  roughly  proportional 
to  the  2.5th  power  of  the  voltage  : 

.  i.e.,  C.P.  =  h  E4 ;  and  CP/W  =  k2  E25 
where  k\  and  k2  are  constants  for  a  given  lamp. 

The  accompanying  curves  (Fig.  6)  show  graphically 
the  relationships  between  these  quantities  as  deter- 
mined from  a  60-watt  200-volt  tungsten  lamp  for  a 
range  of  180  to  220  volts. 


Fig.  6. 

The  most  economical  voltage  for  a  lamp  is  that  at 
which  the  total  cost  per  candle-power-hour  for  that 
lamp  is  a  minimum  ;  and  it  depends  upon  four  factors, 
viz  -_(a)  the  efficiency  of  the  lamp  ;  (b)  the  cost  of 
electrical  energy  ;  (c)  the  life  of  the  lamp  ;  and  (<*) 
the  price  of  the  lamp. 

As  the  voltage  across  a  lamp  is  increased,  the  c.p. 
per  watt  also  increases  in  the  manner  just  mentioned  ; 
and  consequently  the  cost  of  the  energy  consumed  per 
c  p.-hour  decreases,  as  indicated  by  curve  A  in  Fig.  7 
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Fig.  7. 
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for  a  lamp  rated  at  200  volts.  The  value  of  the  ordinates 
for  tliis  curve  takes  account  of  the  cost  of  the  electrical 
energy. 

On  the  other  hand,  the  life  of  a  lamp  falls  off  very 
rapidly  as  the  applied  voltage  is  increased  beyond  the 
rated  value  ;  and  the  cost  of  renewals  becomes  corre- 
spondingly heavier;  Curve  B  in  Fig.  7  shows  roughly 
the  manner  in  which  the  cost  of  renewals  per  c.p.-hour 
varies  with  the  terminal  pressure  in  the  case  of  a  200- 
volt  lamp.  The  total  cost  per  c.p.-hour  for  the  lamp 
at  the  various  voltages  is  given  by  curve  C,  which 
represents  the  sum  of  /land  B.  It  will  now  be  evident 
that  D  is  the  voltage  at  which  the  total  cost  per  c.p.- 
hour  is  a  minimum,  and  is  consequently  the  most 
economical  pressure  at  which  to  work  this  particular 
lamp  under  the  conditions  assumed  in  obtaining  the 
above  curves. 

(To  be  continued.) 


THE  HALIFAX  CORPORATION  SUB-STATIONS. 


In  order  to  afford  a  supply  of  continuous  current  to 
the  outlaying  areas  of  Hebden  Bridge  and  Hipperholme, 
the  Halifax  Corporation  have  recently  laid  down  two 
converting  stations  in  these  districts.    For  the  electrical 


Fig.  1. — Two  250  kw.  "  Witton  "  Rotary  Converters 
and  Switchboards. 

equipments  of  these  sub-stations  the  contract  was  en- 
trusted to  the  General  Electric  Co.,  Ltd.,  of  Witton, 
Birmingham  and  Queen  Victoria  Street,  London.  The 
converting  unit  chosen  was  the  250  kw.  "  Witton  "  rotary 
converter  together  with  an  oil  insulating  air-cooled  trans- 
former—taking in  three  phase  power  at  6,600  volts  and 
generating  at  550  volts  for  traction  and  220-0-220  volts 
for  lighting,  the  rotary  converters  serving  the  double 
purpose. 

The  incoming  feeders  are  controlled  in  each  sub-station 
by  "  Witton  "  mistake-proof  switchboards.  The  Hipper- 
holme  sub-station  having  two  converting  units  has  two 
incoming  feeder  panels  on  the  high  tension  board  and  two 
machine  panels.  That  at  the '  Hebden  Bridge  has  but  one 
machine  panel.  These  installations  exhibit  excellently 
the  compactness  of  the  "  Witton  "  boiler-plate  cubicle 
arrangement  for  sub-stations.  The  cubicles  eliminate  the 
possibility  of  accident  to  the  operator  through  inadvertence, 
a  thorough  interlocking  arrangement  preventing  such 
occurrences. 


The  "  Witton  "  rotary  converters  run  at  a  speed  of 
1,000  r.p.m.  and  are  designed  for  reactance  control.  For 
the  purpose  of  keeping  constant  the  voltage  across  the 
three-wire  network,  the  neutral  wire  is  taken  from  the 
star-point  of  the  transformers. 


Fig.  2. — A  View  of  the  "  Witton  "  Low-tension  Board. 

The  "  Witton  "  rotary  converters  are  of  the  self- 
synchronising  pattern,  being  run  up  to  the  speed  by  a 
starting  motor  and  "switched  in  through  choking  coils. 
They  fall  into  step  easily  without  any  synchronising  and 
without  any  reversal  of  polarity. 

The  "  Witton  "  low-tension  boards  include  both  traction 
and  lighting  panels  and  a  simple  arrangement  of  interlocks 
between  the  liquid  starter  for  the  motor,  the  circuit  breaker 
and  the  short-circuiting  switch  for  the  liquid  starter 
precludes  any  possibility  of  error  in  the  sequence  of  the 
operations. 

Change-over  switches  are  also  included  on  the  board 
for  applying  the  machine  either  to  lighting  or  traction  and 


Fig.    3. — The    "  Witton  "    Mistake-Proof  Ironclad 
Switchboard. 

The  Electric  Vehicle  Handbook.  By  Gushing  and  Smith. — The 
only  complete  and  practical  book  on  the  opeiation.  care  and  main- 
tenance of  all  classes  of  electric  vehicles.  Price  8s.  6d.  net,  post  free, 
from  Electricity  Office. 
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these  switches  make  provision  for  the  opening  of  the 
neutral  connection  when  the  machines  are  required  for 
the  latter  purpose. 

The  whole  of  the  plant  was  supplied  by  the  General 
Electric  Co.,  Ltd.  • 


Fig.     — The  Hebden  Bridge  Sub-Station.  , 

Indebtedness  is  expressed  to  Mr.  W.  M.  Rogerson, 
M.I.E.E.,  the  Borough  Electrical  Engineer  of  Halifax, 
for  permission  to  take  the  photographs  shown  and  to 
publish  this  description. 


NEW  B.T.-H.  SWITCHGEAR. 


The  accompanying 
illustration  typifies  the 
new  Iron-clad,  Draw- 
out,  Oil  Break  Switch- 
gear  recently  placed 
on  the  market  by  the 
British  Thomson-Hous- 
ton Co.,  Ltd.,  and 
fully  described  in  their 
new  list  No.  4160-A. 
This  line  of  three-phase 
switch-gear  has  been 
developed  for  mining 
and  industrial  service 
where  compact,  totally 
enclosed,  dust-proof, 
and  drip-proof  switch- 
gear  is  required.  It 
is  designed  on  the 
"  draw-out  "  principle, 
with  simple  '  inter- 
locking devices  which 
prevent  accidental 
contact  with  live  metal 
and  at  the  same  time 
ensure  that  the  switch 
is  isolated  from  the 
line  before  it  can  be 
opened  for  inspection. 
The  oil-switch,  instru- 
ments, and  automatic 
features  are  mounted 
on  a  sliding  carriage, 
and  connected  to  the 


bus  bars  or  cables  through  plug  contacts.  The  simplicity 
of  the  design  ensures  that  all  parts  are  readily  accessible, 
so  that  all  the  essential  pieces  of  apparatus  can  be  freely 
inspected  after  they  have  been  made  "  dead  "  by  with- 
drawing the  carriage.  The  switches  are  of  the  free  handle 
type,  so  that  they  cannot  be  held  closed  on  a  short-circuit 
or  heavy  overload.  They  have  an  accelerated  gravity 
break,  a  double  break  on  each  pole,  and  an  ample  head  of 
oil.  Barriers  are  inserted  between  phases,  exceptionally 
large  clearances  are  allowed  between  all  live  parts  and 
earthed  metal  work,  and  there  is  no  metal  work  in  the 
neighbourhood  of  the  sparking  fingers.  The  gear  is 
provided  with  all  the  ordinary  attachments,  and  some 
novel  combinations  of  automatic  and  safety  devices  to 
meet  the  different  requirements  of  service  and  to  minimise 
the  risk  of  accident  through  ignorance  or  forgetfulness. 
We  strongly  commend  this  new  range  of  switchgear  to 
the  intelligent  notice  of  power  consumers. 


BENDING  BUS  BAR  COPPER. 


By  H.  B.  Stillman. 
It  is  frequently  necessary,  in  preparing  bus  bars  for  heavy 
switchboards  and  the  like,  to  make  what  might  be  called 
sidewise  bends,  that  is,  bends  in  the  same  plane  as  the  body 
of  the  bar  instead  of  at  right  angles  thereto.  When  the  bar 
is  quite  heavy  this  is  a  difficullt  thing  to  do  satisfactorily. 


■Bus  Bar  Copper 


king  Block 


Method  of  Bending  Busbar  Copper  Edgewise. 

However,  the  job  may  be  quite  easily  and  quickly  done  by 
heating  the  copper  bar  with  a  blow  torch  to  a  dull  orange 
colour.  Apply  the  heat  only  exactly  at  the  point  where  the 
bend  is  to  be  made.  The  local  heating  draws  the  temper 
and  reduces  the  copper  to  a  soft  and  pliable  state.  By  placing 
it  in  the  vice  it  may  now  be  easily  bent  around  to  the  de- 
sired angle  with  comparatively  little  force,  using  a  hammer 
and  a  striking  block  of  wood  or  fibre  to  prevent  hammer 
marks  on  the  edge  of  the  bar. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Extract  from  Gazette,  City  of  London  Volunteer 
Engineers  :  E.  A.  Ullmann  to  be  Temporary  2nd  Lieutenant 
July  10.  Resignation  :  Company-Commander  E.  J.  Caste! I 
resigns  his  appointment  on  obtaining  a  Commission  in  the 
R.N.A.S.  Saturday,  August  4,  to  Sunday,  August  12  :  Camp 
at  Esher.  During 'this  period  the  Headquarters  at  Balderton 
Street  will  be  closed,  and  will  be  removed  to  the  Headquarters 
at  the  Camp,  Claremont  Park,  Esher.  Musketry  Armlets  :  The 
range  at  Belvedere  Road  will  be  open  on  Tuesday.  Wednesday 
and  Thursday,  August  7,  8  and  9  respectively,  from  .5.30  to  T.o. 
The  new  issue  armlets  can  now  be  obtained  at  Headquarters, 
and  every  enrolled  man  must  obtain  one  without  delay,  and  all 
old  (red)  armlets  must  be  returned  to  the  Orderly  Room. 
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DELIVERY  from  STOCK 

In  these  days  of  long  drawn  out 
deliveries,  isn't  it  a  relief  to  hear  that 

SUN  COLUMBIA 

DRY  CELLS 

can  be  despatched  immediately  on  receipt  of  order. 
•  They  are  manufactured  from  the  highest  possible 
quality  materials,  and  are  excellent  for  light  bell 
and  telephone  work.    Prices,  too,  will  attract  you. 

SEND   A   SAMPLE     ORDER  TODAY 


Telephone : 
Gerrard  2291 
(S  lines). 


Telegrams : 
'  Secabilis  Ox, 
London." 


118-1 20,  Charing  Cross  Road,  London,W.C.2 


llllllllllllllh 


ct.sci.07a 
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(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its  life  is  between  two  and  three  limes  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  lis  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 


CIRCULAR  40 

describing  the  cell  in  detail  will  be  sent  post  free  on  application. 


Chlorite 


ELECTRICAL  CLIFTON  JUNCTION, 

STORAGE  CO  Manchester 

LIMITED*" 


39,  VICTORIA  STREET.  S.W.I. 
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HART 

ACCUMULATOR  CO.,  LTD. 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties,  Shipyards  and  Railways  ;  also  on  India  and  War  Office  Lists. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 


THE  "  DUNTLEY "  HEAVY  DUTY  AIR 
COOLED    ELECTRIC    DRILLS  AND 
GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAM- 
ING. TUBE  EXPANDING  AND 
GRINDING  TOOLS. 


PORTABLE  ELECTRIC  DRILLS, 

Made  in  various  sizes, 
Capacities  A  in.  to  2|  in.  metal. 

Machines  for  Engineers,  Shipbuilders, 
Aeroplane  Builders,  Iron  Founders, 
Motor  Car  Builders,  Motor  Garages. 


Wound  for  all  Currents  and 
Voltages. 

Designed  to  withstand 
the  heavy  overloads 
incidental  to  hard  and 
continuous  work  with- 
out damage. 


General  Offices — 

PALACE  CHAMBERS. 
9,  BRIDGE  ST.,  WESTMINSTER,  S.W.  1. 

Teleg.  Add.:  "Caulking,"  Pari.,  London. 
Telep.  No. :  Gerrard  9215  (3  lines). 

Mam  Factory-FRASERBURGH,  SCOTLAND. 


Size  No  .2. 
Capacities  : — 
f  inch  to  1i  inch 
in  steel 


PORTABLE 
ELECTRIC  BLOWER, 

Direct  and  Alternating  Current} 

For    cleaning   the  windings 
of  Electrical  Machinery  and 
Switchgear. 

Write  for  our  latest  Catalogue  No.  7. 

London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  STREET,  S.W.  I.  near 
St.  James's   Park  Station,  District  Railway. 


CASINGS. 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Our  Special  pattern 
(Reed.  No.  403,835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made   L  11" 

to  Order.   ±£j— '  >. 


Width  (nom) 

|  H*  |  li*  |  1  4*  |  H"  |  2*  |  2|*  |  3* 

|  U"  1  4* 

Grooves 

1  A*l  A*|  i'  1  A'l  A'|  i'  I  r 

i  r  i  r 

Tupelo  » 
Price  > 

QUOTED    ON  APPLICATION. 

Trade  Allowance  for  Quantities  on  Application. 

VIGERS     BROTHFRS  Exporters  of  Specialities, 

»^**-'*V»->     DIVU  1  nLI\0,        Floorine  and  Flooring  Block. 

address  67.  KING  WILLIAM  ST..  LONDON,  E.C. 


GLUE  POT  HEATERS. 

SOLDERING  IRON 

HEATERS. 

WAX  MELTERS. 
METAL  POTS. 
CORE  DRYING  OVENS. 
ENAMELLING  OVENS. 
IMMERSION  HEATERS. 
HOT  PLATES. 
AIR  WARMERS. 


And  all  kinds  of 
Special  Electrical 
Apparatus  for 
Munition  Works, 
Shell  Filling 
Factories  and  all 
Manufacturing 
purposes. 

BELLING  &  CO., 
Derby  Rd.  Works, 

Montague  Road, 
Edmonton,  N.  18. 
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TO    OUR  READERS. 

Electricity  is  published  ©very  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  „,•.«„„ 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription.-TOs.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingodm;  12s.  od.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.C.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


Current  Topics. 


Under  this  heading-,   in  the  issue  of  Electricity 
dated  July  20th,  I  animadverted  upon  the  calling  up  of 
the  sole  remaining  male  stoker  at  the 
What  about     Guildford  Electricity  Works,  and  the 
Women         possibility  of  a  complete  cessation  of 
Stokers?        the  supply  of    electrical   energy  to 
Guildford    consumers    in    the  near 
future.      I    also   suggested    that,    given  up-to-date 
mechanical  stokers,  ash-handling  plant,  and  the  usual 
automatic  accessories  of  a  modern  power  station  steam- 
plant  of  any  magnitude,  it  would,  or,  at  all  events, 
should,  be  possible  to  staff  the  boiler  house  with  women. 

My  comments  brought  a  reply  from  the  engineer  and 
manager  of  the  Guildford  Electric  Supply  Co.  which  is 
typical  of  the  attitude  taken  up  by  most,  well-meaning 
but  thoroughly  British  business  men.  Readers  suffici- 
ently interested  in  the  subject  will  already  have  noted 
the  letter,  which  was  reprinted  in  our  correspondence 
columns  the  following  week.  For  the  benefit  of  those 
who  have  missed  reading  it  I  may  say  that  the  gist 
of  the  replv  was  that,  for  a  small  provincial  station, 
(luildford  W'as,  as  a  matter  of  fact,  fairly  up-to-date  in 
its  boiler-house  equipment,  boasting  triple  expansion 
steam  engines,  Diesel  oil  engines,  water-tube  boilers, 
and  underfeed  type  mechanical  stokers,  but  that  it 
drew  the  line  at  ash-handling  plant  on  account  of  the 
expense  and  burden  upon  standing  charges. 

The  usual  argument  advanced  by  most  engineers  in 
extenuation  of  their  failure  to  take  up  any  new  and 
labour-saving  invention.  One  of  the  most  difficult 
things  in  this  world  is  to  convince  even  an  experienced 
engineer  that  it  is  necessary  to  spend  money  in  order 
to  save  money.  Take  the  case  under  consideration  as 
an  example.  We  will  grant  that  an  efficient  ash- 
handling  plant  is  at  the  present  time  an  expensive  thing 
to  install.  Why  is  it  expensive?  Purely  and  simply 
because  the  demand  is  so  limited  that  the  manufacturers 
of  such  plant  cannot  reduce  their  costs  of  production  on 
account  of  the  limited  number  they  are  able  to  put 
through  their  works  at  a  time. 

To  double  the  present  yearly  demand  for  ash-handling 
plants  would  undoubtedly  bring-  down  the  first  cost  of 


a  given  installation.  To  treble  it  would  still  further 
reduce  the  cost  per  installation.  To  quadruple  it  would 
again  cut  the  initial  price  per  station  unit,  and  so  on 
until  a  point  was  reached  at  which  ash-handhng  plant 
would  be  standardised  and  within  practical  commercial 
reach  of  every  station  down  to  a  given  minimum  out- 
put, beyond  which  it  would  of  course  not  be  justified  by 
the  comparatively  small  saving  in  manual  labour. 

I  make  bold  to  say  that  not  one  engineer  in  a  hundred 
has  taken  the  trouble  to  figure  out  the  interest  on  capital 
outlay  incidental  to  an  ash-handling  plant  ,  and  oft  set 
it  against  his  annual  wages  bill  for  this  class  of  labour 
executed  manually,  or,  if  he  has  done  so,  that  the  com- 
parison has  not  been  accurately  drawn  or  the  relative 
operating  costs  truly  contrasted.  Almost  every  engi- 
neering operation  at  present  carried  out  by  manual 
labour^could  be  done  more  cheaply  and  efficiently  by 
mechanical  means,  were  it  possible  to  convince  suffi- 
cient engineers  and  managers  of  industrial  undertakings 
of  the  fact,  and  induce  them  to  take  the  plunge,  by 
investing  in  the  necessary  labour-saving  machinery. 


I  had  an  instance  of  the  kind'  brought  to  my  notice 
only  to-day.  I  was  motoring — on  important  war  busi- 
ness— along  a  main  trunk  road  in  the  county  of 
Cheshire.  I  was  pressed  for  time,  and  was  temporarily 
held  up  at  a  revolving-  bridge  over  a  canal.  It  was  one 
of  those  relics  of  a  past  age  which  still  exist  all  over 
the  country,  and,  under  truly  British  conservative  prin- 
ciples, will  doubtless  continue  to  exist  long  after  every 
other  country  has  substituted  something  more  modern 
and  in  line  with  the  times  in  which  we  live. 


I  waited  and  watched  for  some  ten  or  fifteen  minutes 
of  precious  time  whilst  an  elderly  man,  doubtless  a 
deserving  pensioner  of  the  .canal  company  responsible  for 
the  bridge,  slowly  and  laboriously  turned  a  winch  and 
brought  t  he  bridge  round  into  line  with  the  canal,  what 
time  a  slowly-moving  barge  made  its  way  past.  Follow- 
ing the  passage  of  the  barge,  the  same  slow  and 
laborious- process,  carried  out  under  a  broiling  sun, 
w  as  gone  through  in  order  to  bring  the  bridge  back 
into  register  with  the  roadway  and  permit  the  passage 
of-  an  accumulated  mass  of  vehicular  traffic  on  either 
side  of  the  canal. 

Now  consider  the  saving  in  labour,  cottage_  rent, 
time,  etc.,  were  that  simple  operation  of  turning  a 
comparatively  light  road  bridge  accomplished  by 
mechanical  means.  I  do  not  say  electrically,  because, 
in  this  particular  case  there  was  no  near-by  source  of 
supply.  A  small  oil  engine,  consuming  paraffin  would 
do  all  that  is  necessary,  and,  moreover,  save  valuable 
hours  in  the  course  of  a  week.  Yet  I  venture  to  predict 
that  this  same  bridge  will  still  be  laboriously  revolved 
by  hand,  fifty  years  hence. 

Take  automatic  telephones  as  another  example  ot  the 
substitution  of  mechanical  for  manual  labour.  An 
automatic,  telephone  system  gives  ideal  service  ;  there 
is  no  waiting  for  a  connection,  no  wrong  connections 
due  to  indistinctiveness  of  speech  on  the  part  of  operator 
or  subscriber,  absolute  privacy,  and  instantaneous  dis- 
connection. Telephone  engineers  admit  all  these  advan- 
tages, and  vet  it  has  taken  us  as  a  nation  nearly  twenty 
years  to  make  the  plunge  and  install  automatic  telephone 
gear  in  a  few  of  our  national  Post  Office  exchanges. 
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America,  far  more  enterprising  and  appreciative  of 
the  fact  that  money  must  be  spent  in  order  to  save 
money,  lias  had  automatic  telephones  in  use  for  years, 
and,  wherever  they  have  been  installed  the  subscribers 
wouid  not  go  back  to  the  old  manual  service  on  any 
consideration.  Moreover,  although  appreciably  more 
expensive  in  first  cost  than  a  manual  system,  they  have 
in  every  case  justified  their  adoption,  and  long  since 
returned  a  pleasing  dividend  upon  the  original  capital 
outlay.  Over  here  we,  with  our  customary  British 
caution,  are  still  trying  it  out  as  a  "new"  thing;  a 
system,  which,  so  far  as  the  States  are  concerned,  is 
alreadv  twenty  vears  old. 


work  freely  discussed  in  our  technical  papers,  its  importance 
and  position  will  undoubtedly  be  assured. 


One  could  go  on  ad  nauseam  citing  similar  instances 
of  British  tardiness  In  appreciating  the  value  of  labour- 
saving  devices.  It  is  a  national  trait  which  has  largely 
helped  to  bring  about  this  war,  and  prolong  it  to  its 
present  term.  True,  we  have  done  marvels  under  the 
circumstances,  and  have  reason  to'  congratulate  our- 
selves upon  our  capabilities  when  forced  into  action  as 
we  were  in  this  case.  When  one  comes  to  consider 
that  an  infinitesimal  fraction  of  the  total  cost  of  the  war 
to  date,  had  it  been  laid  out  on  enterprising  industrial 
improvements  even  ten  years  ago,  would  have  rendered 
us  to-dav  the  leading  industrial  nation,  and,  in  all 
probability  have  actually  prevented  the  outbreak  of 
hostilities,  one  is  prompted  to  reflect  whether  the  reins 
of  high  finance  in  this  country  are  in  the  right  hands. 
When  all  is  said  and  done  it  is  the  capitalist  and 
financier  rather  than  the  experienced  engineer  who 
either  cannot  or  will  not  be  brought  to  a  true  apprecia- 
tion of  the  wisdom  of  spending  money  on  labour- 
saving  devices.  Elektron. 


ELECTRICAL  INSTALLATION  WORK. 


City  and  Guilds  Examination,  May,  191 7. 
{Specially  Contributed.) 


'  Introduction. 

In  writing  these  notes  on  the  questions  set  for  the 
examinations  in  Electrical  Installation  Work,  it  is  not  at 
all  intended  to  give  a  so-called  set  of  model  answers,  to 
the  questions,  but  rather  to  discuss  them  with  a  view  of 
trying  to  create  and  stimulate  a  greater  interest  in  this 
important  subject. 

To  enable  this  to  be  done  the  Editor  has  kindly  granted 
more  space  than  would  be  required  for  a  set  of  model 
answers,  and  most  of  the  questions  have  been  dealt  with 
in  rather  more  detail  than  would  be  possible,  or  even 
advisable,  in  an  examination  room  where  the  points  to 
be  kept  in  view  are  clearness  and  conciseness,  the  answers 
being,  wherever  possible,  freely  illustrated  with  simple 
sketches. 

As  far  as  the  arithmetical  questions  are»concerned  the 
answers  I  have  given  should,  of  course,  be  correct,  but 
there  are  several  of  the  other  questions  the  solutions  to 
which,  as  given  in  these  notes,  may  not  be  approved  by 
some  readers.  When  this  is  the  case  I  am  hoping  that  the 
Editor  will  grant  us  free  use  of  the  correspondence  columns 
to  enable  us  to  discuss  and,  if  possible,  arrive  at  those 
solutions  which  the  majority  think  the  examiner  had  in 
his  mind  when  setting  the  problems. 

If  once  we  can  get  this  subject  of  electrical  installation 


ELECTRICAL  INSTALLATION  WORK.* 
Grade  I. 

No.  1.  Obligatory  Question. — Make  a  diagram  of  a 
simple  circuit,  showing  the'  following  apparatus  with  all 
connections  : — One  double  pole  switch  ;  one  double  pole 
fuse  ;  one  ampere  meter,  to  be  marked  A  ;  one  volt  meter 
to  measure  the  supply  voltage,  to  be  marked  V  ;  three 
lamps  connected  in  parallel,  controlled  by  one  single  pole 
switch  ;  two  lamps  connected  in  series,  controlled  by 
one  S.P.  switch. 

The  diagram  asked  for  in  this  question  is  shown  in 
Fig.  I.,  where  D.P.S.  represents  the  double-pole  switch  ; 
S.P.F.  the  two  single-pole  fuses  ;  V.  the  volt  meter  ;  A.  the 
ammeter ;  S.P.S.,  the  two  single-pole  switches  and  L.  the 
five  lamps  ;  three  of  the  lamps  being  connected  in  parallel 
and  controlled  by  one  switch,  the  other  two  being  connected 
in  senes  and  controlled  by  the  second  switch. 


The  Practice  of  Electrical  Wiring,  By  1).  S.  Munro,  a.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cut 
flush  to  fit  pocket.  428  pages,  97  illustrations.  Price  3s.  3d.  net. 
post  free  from  Electricity  Office. 


Fig.    i. — Diagrammatic  Sketch  showing  the  Circuit 
asked  for  in  Question  I. 

*  Being  answers  to  the  questions  set  at  the  City  and 
Guilds  Examination  in  1017.  Specially  prepared  by^a 
well-known  teacher. 
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Siemens. 


1  Manufacturers  of 

CABLES,  WIRES,  and 

accessories  for 

CABLE  LAYING,  JOINTING, 
AND  REPAIRING. 


TELEGRAPH  AND  TELEPHONE 
APPARATUS. 


OVERHEAD  LINE  MATERIAL. 


PRIMARY  BATTERIES. 


EBONITE. 


&c.  &c. 


SIEMENS    BROTHERS    &    CO.,  LTD., 
Woolwich,   London,  S.E.  18. 

Telegrams:  "  SIEMENS,  WOOLWICH  "       Telephone:  CITV  6400 17  lines  . 


ESTABLISHED  1858. 
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SIEMENS    BROTHERS  DYNAMO  WORKS!  LIMITED,*38  &  39  Upper  Thames  Street.  London,  E.G.*. 
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THE  ELECTRICAL  EQUIPMENT  OF  CRANES. 
(Continued  from    page  421.) 


W  here  large  motors  are  used  on 
heavy  cranes  it  is  often  necessary 
to  use  control  gear  of  a  different 
type;  for  instance,  in  some  cases 
two  motors  of  40  or  50  b.h.p.  are 
fixed,  say,  on  the  hoisting  motion, 
and  operated  by  controllers  similar 
to  those  used  on  tramcars  which 
connect  the  motors  in  series  at 
starting,  and  then  in  parallel  before 
attaining  full  speed.  This  method 
is  more  economical  than  a  single 
motor,  as  n>uch  less  power  is  ab- 
sorbed by  the  resistances  in  the 
starting"  positions.  If  a  single  motor 
and  of  a  larger  output  is  used  it 
becomes  necessary  in  order  to  ensure 
satisfactory  operation  to  use  a  con- 
troller  consisting"  of   a  number  of 

electro-magnetically  operated 
switches  known  as  "  contractors." 

These  can  be  designed  to  carry 
almost   any   current,  and   are  put 

into  operation  by  means  of  a  small 

master  controller  which  handles  only 

the  small  current  requisite  to  ener- 
gise  the  operating  magnet  of  the 

contactor  switches.  These  contac- 
tor switches  are  fitted  with  retard- 
ing    relays,     which     ensure  the 

switches  closing  in  proper  sequence 

and  at  prearranged  intervals,  irre- 
spective of  the  speed  at  which  the 

master  controller  is  operated.  Each 

current  relay  consists  of  a  main  cjr- 
»  cuit  coil  and  an  iron  plunger,  the 

bottom  end  carrying  a  contact  disc, 

which  wh<  n   in   its  lowest  position 

bridges  two  contacts  connecting  the 

next    switch    coil    in    circuit.  The 

plunger    is    mechanically    held  in 

its  upper  position  by  the  movable 

arm   of   the  contactor  when  open. 

When    the    contactor    closes  the 

plunger    is   mechanically  released, 

and  is  only  held  in  the  upper  position 

by  the  magnetic  effect  of  the  main 

current.     When   the  main  current 

has     fallen    to    a  predetermined 

amount,  due  to  the  speeding-up  of 
the  motor,  the  plunger  falls  to  its 

lowest  position  and  closes  the  circuit 

to  the  operating  coil  of  the  next 

contactor,  which  closes  and  cut  out 

further  resistance.    This  sequence'of 

operations  is  repeated  each  step.  In 
addition  the  four  armature  revers- 
ing   contactors    are  mechanically 

interlocked,   so  that  they  cannot  bv 

together. 

This  type  of  controller  is  becoming  very  popular  on  large 
cranes,  especially  in  steel  works,  owing"  tip  the  satisfactory 
working,  and  many  instances -are  known  of  normal  currents 
up  to  1,500  amps,  being  rJeatlt  with.  This,  df  course,  neces- 
sitates very  robust  and  -liberal  construction  of  the  switches 
which  are  provided  with  one  or  more  auxiliary  contacts,  and 
in  the  case  of  direct  current  with  magnetic  blowouts  to  reduce 
damage  to  the  contacts  to  a  minimum.  The  arrangement 
and  diagram  of  connections  of  a  typical  controller  of  the 
plain  series  type  for  d.c.  motors  is  shown  in  Fig.  9.  It  is, 
however,  possible  to  adopt  some  of  the  before-mentioned 


forms  of  control  by  .slightly  modifying  the  master  controller 
and  reconnecting  the  resistance  contactors,  or  adding  extra 
ones  where  used  on  a  d.c.  supply.  The  operating  coil 
circuits  are  protected  by  fuses,  but  these  are  omitted  from 
the  diagram  for  purposes  of  clearness. 

(To  be  continued.) 
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A  -  ARMATURE 
B~  SERIES  BRAKE 
BL-  BLOW  OUT  COILS 
F  ~  SERIES  FIELD 


L"  LIMIT  SWITCHES 
R  -  RESISTANCE 
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S~  OPERATING  COIUS 


anv  means  be  closed 


FI&.  9 

"  If  the  Electrical  Power  Failed." — The  men  employed 
at  No.  2  Colliery  Victoria,  belonging  to  the  Ebbw  Vale 
Steel,  Iron  and  Coal  Company,  numbering  nearly  800, 
have  been  on  stop  because  they  allege  that  the  management 
refused  to  allow  the  electrical  engineer  appointed  by  the 
men  themselves  to  inspect  the  plant  and  ascertain  whether, 
if  the  electrical  power  failed,  they  could  be  raised  to  the 
surface.  A  mass  meeting  of  the  men  passed  a  resolution 
"  protesting  most  strongly  against  the  unwarrantable 
action  of  the  Company  in  refusing  to  allow  an  independent 
competent  engineer  to  examine  the  electrical  plant."  The 
strike  has  caused  other  operatives  to  follow  and  at  the  time 
of  writing  some  8,000  men  are  idle. 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 

(Continued  from  page  445) 

There  is  no  through  communication  yet  between  the 
Eastern  and  Western  shores  of  Canada.  There  is  a 
break  of  600  miles  between  Fort  William  and  Kenora 
in  which  there  is  no  telephone  line  at  all,  and  the  Rocky 
Mountains  form  another  break  between  Alberta  and 
British  Columbia.  The  longest  lines  regularly  in  use 
in  Canadian  territory  are  those  between  Montreal  and 
Windsor,  and  Montreal  and  North  Bay,  distances  of 
about  600  miles.  Loading  coils  are  in  use  on  both 
open-wire  and  underground  sections  of  the  long-distance 
circuits.  Communication  is  given  -with  a  large  number 
of  places  in  the  United  States  through  the  trunk  lines 
of  that  country,  the  longest  distances  being  Montreal 
to  San  Francisco,  3,800  miles,  .and  Toronto,  to  San 
Francisco,  3,200  miles.  (Communication  has  since 
been  arranged  between  Montreal  and  Vancouver,  via 
the  American  trans-continental  line,  a  distance  of  about 
4,000  miles.) 

The  telephone  development  of  Canada  is  higher  than 
that  in  any  of  the  other  Dominions  or  Colonies.  For 
the  whole  of  the  country  the  average  number  of  tele- 
phones per  100  of  the  population  is  6.5.  In  British 
Columbia  the  average  is  as  high  as  11,  while  in 
Manitoba  and  Alberta  the  figures  are  10  and  8  respec- 
tively. 

Australia. — Probably  no  country  in  the  world  has 
taken  up  automatic  telephony  so  whole-heartedly  as  the 
Commonwealth.  In  1912  the  Chief  Electrical' Engineer 
personally  investigated  the  systems  then  in  use  in 
America  and  Europe.  His  report,  dated  the  10th  October, 
igi2,t  deals  in  a  very  thorough  manner  with  the  com- 
parison which  may  be  made  between  manual  and  auto- 
matic systems.  In  his  review  of  the  question  of  the 
suitability  of  automatic  systems  for  the  conditions 
existing  in  Australia  he  attached  great  ■weight  to  the 
difficulty  of  obtaining  adequately-trained  and  disciplined 
operators  for  manually-operated  exchanges,  but  it  is 
not  clear  to  what  extent  this  difficulty  influenced  the 
decision  to  adopt  automatics.  In  comparing  the  semi- 
automatic with  the  full-automatic  he  contended  that 
the  view  that  it  is  desirable  to  interpose  an  operator  to 
control  the  series  of  operations  that  have  to>  be  made, 
and  to  check  and  correct  failures  when  these  occur,  is 
wrong  and  he  declared  himself  emphatically  in  favour  of 
the  full-automatic  for  Australia.  Since  then  important 
headway  has  been  made,  full-automatic  equipment  has 
been  installed  in  10  exchanges,  the  largest  of  which  is 
Perth  with  over  3,000  subscribers.  Six  other  exchanges 
are  in  course  of  construction  or  approved,  tenders  have 
been  invited  for  a  further  18,  and  14  others  are  under 
consideration.  The  exchanges  so  far  opened  are  all 
equipped  with  the  Strowger  system,  but  both  the  Sie- 
mens and  the  Western  Electric  Company's  systems  are 
to  be  tried. 

Both  central-battery  and  magneto  exchanges  are  in 
use.  Distribution  from  all  the  larger  exchanges  is 
effected  by  means  of  underground  cables.  On  very 
small  exchanges  open-wire  distribution  is  adopted.  A 
good  deal  of  aerial  cable  of  both  the  dry-core  and  rubber 

•  Paper  read  before  the  Inst.  E.E. 
t  Postmaster-General's  Annual  Report,  1912-13. 


types  is  installed,  but  its  use  is  rigidly  prescribed,  as 
its  erection  is  not  economical  in  the  Commonwealth 
where  the  estimated  5  years'  capacity  is  50  pairs  or 
over.  Rubber-covered  paper-core  aerial  cable  has  been 
used  in  certain  of  the  States,  but  it  has  not  proved 
satisfactory.  On  exchange  distribution  it  is  the  prac- 
tice to  serve  subscribers'  premises  by  underground 
cable  wherever  this  is  warranted.  Where  the  service 
cable  contains  less  than  10  pairs  it  is  terminated  in 
a  joint  made  solid  with  insulating  compound,  with  leads 
on  the  subscribers'  side  consisting  of  silk  and  cotton, 
or  enamel  and  cotton,  or  paper-core  lead-covered  cable. 
Where  there  are  more  than  10  pairs  but  not  more  than 
100  they  are  terminated  on  a  distribution  case.  Where 
the  number  is  over  100  they  are  terminated  on  a  cross- 
connecting  frame.  Where  the  cables  are  led  to  dis- 
tribution cases  or  frames  they  are  terminated  with  a 
short  length  of  lead-covered  silk  and  cotton-insulated 
cable  Which  is  made  airtight  with  bees-wax.  Where 
cables  are  led  to  open  wires  for  distribution  they  are 
connected  through  a  pole  distribution-box  several  types 
of  which  are  in  use.  The  one  most  reoentlv  tried  and 
which  promises  well  is  the  "Cook  "  dome  type.  This 
is  cylindrical  in  shape  with  a  compartment  for  the 
cable.  It  is  fitted  with  carbon  arresters  and  3-ampere 
fuses.  Open  distribution  Avires  on  central-batterv  net- 
works are  terminated  on  Post  Office  pattern  pot-head 
insulators  and  are  led  in  by  means  of  lead-covered 
enamel  and  cotton-insulated  twin  cable.  In  magneto 
cables  twisted-pair  india-rubber-oovered  wire  is  much 
used  for  leading  in  where  the  length  of  lead  is  short. 
Where  the  distance  is  over  12  yards  the  method  of 
leading  in  in  central-battery  areas  may  be  adopted. 
The  substation  end'  of  a  span  of  twisted-pair  wire  is 
terminated  on  a  button  insulator  secured  to  a  small 
galvanised  steel  bracket.  Where  the  ends  of  twe 
twisted  pairs  may  be  terminated  at  one  point  the 
bracket  may  be  equipped  with  two  insulators.  Bridle 
rings  are  used  for  carrying'  twisted-pair  distributing 
wire  on  the  outer  walls  of  buildings.  They  are  spaced 
not  more  than  4  ft.  apart  on  horizontal  runs  and  8  ft. 
apart  on  vertical  runs.  The  protective  apparatus, 
where  such  is  fitted,  is  placed  in  as  accessible  a  posi- 
tion as  possible  and  as  close  to  the  leading-in  point  as 
is  convenient.  For  protection  against  lightning-,  strong 
currents,  and  sneak  currents  the  lines  are  divided  into 
two  classes,  i.e.,  "exposed  "  and  "unexposed."  Gene- 
rally speaking  the  former  includes  all  lines,  open  and 
covered,  which  may  come  into  contact  directlv  or 
indirectly  with  heavy-current  w  ires,  while  the  "  unex- 
posed "  lines  are  those  composed  exclusivelv  of  under- 
ground or  submarine  cable,  or  of  open  wire  or  aerial 
cable  which  cannot  possibly  get  into  contact  with  wires 
carrying  heavy  currents.  The  practice  laid  down  for 
the  provision  of  protective  apparatus  is  well  thought 
out.  At  junction  points  between  exposed  and  unexposed 
cables  and  vires,  fusers  and  arresters  are  generally 
installed.  Outside  protection  against  lightning  is  not 
usually  adopted,  apart  from'  exchange  distribution  lines, 
unless  in  the  opinion  of  the  local  engineer  such  is 
warranted. 

The  Post  Office  method  of  jointing  and  drying  out 
dry-core  cables  is  followed. 


Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lec- 
tures to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value 
to  those  interested  in  using  coal  with  economy  and  efficiency.  Royal- 
8vo.  illustrated,  is.  id.  net.  po3t  free  from  Electricity  Office. 
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JOHN  OAKEY  &  SONS,  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK      LEAD,     PUMICE,     CROCUS,  TRIPOLI 
ROUGE,  &c 

Oakey's  "Flexible  Twilled"  Emery  Cloth. 

For  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  where 
great  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

50  yards  long  by  18  in.,  20  in,,  34  in.,  30  in.,  36  in.,  40  in.,  42  in.,  &  43  in.  wide. 

" WELLINGTON"   EMERY  WH EELS. 

WELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,   LONDON,  S.E. 
ALL    BRITISH  MADE. 


Trade 


STANLEY 


Mark. 


The    largest    manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in   the  world. 


Barnard's  Co-ordioate  Spiral  Slide  Rule. 

Drawing  Instruments,  Scales,  Set  Squares,  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.    All  of  the  highest  quality. 

Please  send   for  our   "  K.  7."  Catalogue. 
W.  F.  STANLEY  &  CO.,  LTD., 

286,  HIGH  HOLBORN,   LONDON,  W.C. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


t  m 


Mil  ,Tk 


there  is  a  searchlight 
factory  Efficiency 


SOONER  or  later  the  Factory  Acts  will 
compel  good  lighting. 
Why  wait  for  compulsion,  when  money 
can  be  saved  by  dealing'  with  the  matter  now? 

The  greatest  waste  cf  to-day  is  that  of 
artificial  light  in  our  factories.    Millions  of 


ai  111  luai    11  gin.    tii    v ui     a  civ, a*_«j»      ■vm«»w»->  — 

tons  of  coal  are  burnt,  and  much  human 
effort  is  spent,  to  produce  electric  light,  of 
which  a  large  proportion  is  wasted  in  glare, 
and  in  the  creation  of  shadows,  and  thus 
the  light  which  was  intended  to  add  to_  our 
national  efficiency  is  made  to  militate 
against  it. 

With  Simplex  Steel  Reflectors  properly  in- 
stalled, every  ray  of"  light  is  diverted  to 
useful  work,  there  is  no  glare,  and  there  is 
"Efficiency  and  Economy." 

Simplex  Conduits  Limited 

Works:  Garrison  Lane,  BIRMINGHAM 

113-17,  Charing  Cross  Rd .,  London,  W.C.  96,  Whitechapel ,  Liverpool . 

16, Corporation  Street.  Manchester.  6,  White  Horse  St  ,  Leeds. 

72a,  Waterloo  Street.Glasgow.  U.Heathfield  St.,Swansea. 

61,High  Bridge,  Newcastle.  Westgate  St.,  Cardiff. 

11, Denmark  Street.  Bristol.  l.Cnmon  Place,  Aberdeen. 

281  -3.  Attercliffe  Common,  Sheffield. 
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PREPAID  ADVERTISEMENTS. 

Ittaatlans  V meant  »nd  Wanted.  18  wards  far 
•  d..  and  Id.  far  evary  extra  3  wards. 

Apparatus  Wanted  and  far  Sala.  Beak*. 
Miscellaneea*,  Ac.  12  wards  far  8d.  and  2d. 
far  avarr  extra  6  words. 

17  OASH  13  NOT  SUNT  WITH  ORDSR, 

DOUBLE  BATES  WILL  BE  CHARGED 

Official  Advertisements.  Tandars.  Educatienal. 
Ac.  0d.  a  line. 

Advertisements  for  this  page  mast  reach  the  Office  by 

TWO     O'CLOCK     WEDNESDAY  AFTERNOON 
at  the  latest. 

Bmltt|oeei  for  small  amounts  may  bo  made  in 
halfpenny  stamps. 


PATENTS. 


ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
agency,  Ltd..  165,  Queen  Victoria  Street,  London. 
10  years'  references. 


EDUCATIONAL. 


TJCNNINGTONS  BRITISH  CORRESPOND- 

JL  ENCE  SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


OLD  ELECTRIC  LAMP  TOPS  wanted, 
in  any  quantities ;  metal  filaments,  35s.  per 
1,000 ;  carbon,  15s.  1,000 ;  or  70s.  per  cwt.  for  mixed 
tops ; '  scrap  platinum,  £12  per  oz.  ;  mercury,  3s.  6d. 
per  lb.  ;  scrap  cable,  40s.  cwt.  ;  copper,  90s.  cwt.  ; 
brass,  70s.  cwt.  Best  price  given  for  old  gold  jewellery, 
false  teeth  and  silver.  Cash  by  return  for  goods  re- 
ceived. Lee,  56,  Green  Street,  Bethnal  Green,  London. 


ACCUMULATORS,  Second-hand,  any  type 
wanted ;  »l»o  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ol  Metallic  Dross  purchased  for  cash,  Town 
or  Country.— Write,  »..  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.K.    Telephone  No.  Dalston  665. 


/~1ABLE     CASINGS     IN     STOCK,  to 

V^/  compete  against  any  manufacturers  in  the  world. 
Trade  discount  on  application.  Creosoted  troughing 
and  timber  f  or  underground  work,  also  woodwork  of 
all  descriptions.  Send  Is.  6d.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages)  of  woodwork  and  timber 
in  the  world.  To  include  four-fold  brass-jointed  box- 
wood rule.  Will  return  money  if  not  worth  2s.  6d. 
to  you. — C.  Jecnings  and  Co.,  Ltd.,  955,  PennyweU 
Road,  Bristol. 


CI  JENNINGS  &  CO.,  LTD.,  can  quote, 
</•    delivered  to  ANY  PART  OF  THE  WORLD, 

for  Timber,  Plywood,  Woodwork  of  every  description. 
Head  Office,  PennyweU  Road,  Bristol.  Branches  in 
various  towns  in  II. K. 


BOOKS,  ETC. 


BINDING  CASES  to  contain  Electricity 
for  one  year.     Ornamented  in  blue  and  silver. 
Price  is.  8d.  post  free  from  Electricity  Office. 


THE  H ARMS W ORTH  ENCYCLOPAEDIA. 
8  vols.,  6,400  pages,  50,000  articles,  profusely 
illustrated.  Publisher's  cover,  with  Appendix  of  Pro- 
nunciation. Quite  new.  Offered  at  £2. —  ELECTRICITY 
Office,  36,  Maiden  Lane,  W.C.  2., 


ALTERNATING-CURRENT  WORK. 
By  W.  Perren  Maycock,  M.I.E.E.  Deals  with  the 
importance,  principles,  and  practice  of  Alternating 
Currents  and  their  Application.  The  theory  is  treated 
in  the  simplest  manner,  and  the  practice  includes  details 
of  Alternators,  Transformers,  and  all  kinds  of  A.C. 
Motors.  Chap.  I. — Electrical  Engineering,  Comparison 
of  Various  Methods  of  Transmitting  Power,  The 
Electrical  System  and  its  Applications.  Chaps.  II.  <fc 
III.*— General  Principles  of  Alternating  Currents,  Single- 
phase  and  Polyphase.  Chap.  IV. — Single,  Two,  and 
Three-Phase  Alternators  and  their  Construction  and 
Action.  Chap.  V. — Transformers  and  Choking  Coils. 
Theory,  Construction,  Testing,  and  Use.  Chap.  VI. — 
Motors  of  all  Types.  Theory,  Construction,  Control, 
Calculations  and  Use.  Crown  8vo.,  415  pages,  258 
illustrations.  Price  6s.  5d.  net,  post  free  from  Rentell, 
36,  Maiden  Lane,  Strand,  London. 

ELECTRIC  VEHICLES,"  published 
monthly  in  Chicago,  is  the  leadihg  American 
paper  dealing  with  this  growing  branch  of  the  electrical 
industry.  Read  it  and  keep  up-to-date.  AnnuaJ 
subscription,  8s.  6d.,  post  free.  Send  your  order  ^to 
Electricity  Office. 


Pff  aTINTIII  UTENSILS.  SCRAP 
LA  1  ll\  U  m    LAMP  TOPS.  &c. 

Purchased  at  Highest  Prices  by 

DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.0. 

Platinum  Wire.  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pare  Platinum  Rivet 
Tremblers. 


ELECTRICAL    MEASUREMENTS  and 
METER.  TESTING,  by  D  P.  Moreton.  Cloth 
8vo,  328  pn.,  191  Illustrations.   Price  5s.  net,  post  tree 

from  Electricity  Office^  

mHE  ENGINEERS'  YEAR  BOOK  for 
1917,  is  now  ready  and  may  be  obtained  from 
Electricity  Office.  Price  20s.  7d.  post  free.  2,ouu 
pages  and  1,700  illustration  of  Formulae,  Kules,  tables, 
Data  and  Memoranda.  The  most  reliable  and  com- 
prehensive book  of  its  class  ever  published,  uraer 
early  because  it  always  sells  out  rapidly. 


GROWING  CROPS  AND  PLANTS  BY 
ELECTRICITY.  By  E.  C.  Dudgeon.  A  useful 
and  interesting  work.  Explaining  what  has  been  done 
on  a  practical  scale.  Cloth  8vo.  Illustrated,  ls.net. 
or  Is.  Id.  post  tree,  from  Electricity  Office. 

QUESTIONS  ANDSOLUTIONS in  TELE- 
GRAPHY AND  TELEPHONY.  Fourth  Edition. 
IU.  &  G.  Exams.  Grade  I.  1904-1914).  By  H.  P.  Few. 
Cloth  8vo.  230  pages,  172  illustrations.  2s.  Bd.  net,  post 
frpe.  from  Electricity  Omen.  

APPLICATIONS  of  ELECTRICAL 
HEATING.  A  thoroughly  interestine  work, 
dealine  with  the  various  phases  of  this  branch i  ol .Elec- 
trical science  By  Professor  J.  A.  Fleming.  F.R.S. 
Price  Is  2d?  net.  po-=t  free,  from  Electricity  Office. 


A FIRST  BOOK  of  ELECTRICITY  and 
MAGNETISM.  By  W.  Perren  Maycock,  M.I.E.E. 
Deals  with  just  those  fundamental  principles  wnien 
underlie  all  practical  applications,  and  which  every 
practical  man  should  be  conversant  with.  Fourth  and 
Enlarged  Edition.  Crown  8vo. ,  351  pages  and  162  illus- 
trations? Price  2s.  10d..  post  free,  from  Electricity 
Office. 


WORKING  OF  STEAM  BOILERS 
byE  J  Hiller,M.Inst.C.E.,  chief  engineer  to  the 
National  Boiler  and  General  Insurance  Co.  A  book 
of  direct  value  to  every  man  In  charge  of  steam  plant. 
Fifth  edition,  147  pp.,  85  illus.,  Is.  lOd.  net  post  free 
from  Electricity  Office.  


HAVE  YOU 
COPY? 


This  useful  little  book  should  be 
in  the  vest  pocket  of  every  elec- 
trician in  the  U.K.  and  Colonies, 
who  wants  to  get  on.  It  defines 
clearly  the  real  meanings  of  over 
4,800  electrical  words,  terms,  and 
phrases,  with  alphabetical  thumb 
index.  Cloth,  Is.  net,  or  Is.  Id. 
post  free.  Leather,  1  s.  8d.  net, 
or  Is.  lOd.  post  free,  from 
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On  subscribers'  instruments  on  both  central-battery 
and  magneto  exchanges  control  keys  of  a  Yale  pattern 
are  supplied  for  a  small  fee  when  required. 

Selective  4-party  line  services  are  provided  on  the 
central-battery  exchanges  and  code-ringing  party  lines 
on  the  others,  and  on  lines  in  country  districts. 

Both  wet  and  dry  cells  are  in  use  on  subscribers' 
instruments,  but  the  Post  Office  Leclanche  cell  with 
powdered  depolarizer  is  now  being  adopted. 

Development  studies  are  based  on  a  12  to  15  years' 
estimate  for  conduits,  and  a  5  years'  estimate  for  cables 
and  exchange  equipment.  » 

There  is  a  fairly  extensive  trunk  system  within  the 
individual  States,  but  the  only  capital  cities  as  yet 
connected  are  Melbourne-Sydney  (595  miles)  and  Mel- 
bourne-Adelaide (487A  miles).  On  both  these  circuits 
Morse  duplex  is  superimposed  and  worked  regularly. 
Proposals  have  been  put  forward  for  a  Sydney-Brisbane 
trunk  circuit.  The  trunk  wires  are  carried  on  the 
same  poles  as  the  telegraph  lines.  On  certain  of  the 
main  lines  the  trunks  are  twisted,  but  on  other  main 
lines  and  on  country  lines  the  transposition  system  is  in 
use,  and  this  system  is  likely  to  be  continued.  Loading 
coils  have  not  been  introduced  into  the  Commonwealth. 
The  percentage  of  telephones  to  the  population  at  the 
end  of  last  year  was  2.721. 

(To  be  continued.) 


LUBRICATION    OF    ELECTRIC    RAILWAY  MOTOR 
GEARS. 


There  are  few  services  as  severe  as  those  under  which  the 
gears  and  pinions  of  electric  railway  motors  have  to  operate. 
The  continual  starting  and  stopping  of  cars  often,  of  necessity, 
far  more  rapidly  than  desirable,  places  enormous  stresses  on 
the  gear  teeth,  and,  in  addition,  there  are  shocks  transmitted 
by  running  over  switch  points  and  frogs,  etc.  As  a  consequence 
gear  wear  is  rapid,  and  in  addition  to  the  heavy  cost  of  main- 
tenance there  is  loss  by  interrupted  service  and  a  public  nuisance 
in  the  shape  of  noisy  running.  Improved  materials  and  con- 
struction have  done  much  to  lengthen  the  life  of  gears,  but 
proper  lubrication  is  indispensable,  and,  incidentally,  most 
difficult  to  secure. 

Frequently,  there  is  supplied  for  use  on  gears  and  pinions  a 
"grease"  consisting  of  light  oil  loaded  or  doped  with  such 
materials  as  pine  tar,  resin,  talc,  and  so  forth.  These  materials 
are  worthless  as  lubricants,  and  often  separate  out  in  service; 
such  greases  are  forced  from  between  the  teeth  at  low  pressure 
and  form  a  sort  of  box  within  which  the  gear  wheels  run  more 
or  less  devoid  of  lubricant.  The  teeth  wear  rapidly  and  run 
noisily,  although  the  wheels  are  apparently  embedded  in  grease. 
If  such  inferior  greases  be  mixed  with  sand  and  grit — as  they 
cannot  fail  to  be  in  traction  service — they  form  nothing  less 
than  an  abrasive  compound  which  actually  wears  the  teeth  aw»y 
instead  of  protecting  them.  Wherever  the  heavy  grease  goes  it 
carries  the  abrasive  particles  with  it,  so  that  it  almost  becomes 
a  question  whether  it  is  better  that  the  grease  should  leave  the 
teeth  dry  or  give  them  a  certain  amount  of  dubious  lubrication 
and  an  appreciable  amount  of  abrasion  ! 

With  the  increased  weight  of  rolling  stock,  more  powerful 
motors  and  higher  speeds  now  employed  it  is  more  important 
than  ever  to  use  a  pure,  heavy  and  adhesive  lubricant  on  the 
motor  gear  and  pinion.  Writing  in  Ltd  brie  at  i  on ,  H.  K.  Filers 
recommends  Crater  compound  which  is  a  very  heavy  mineral 
oil,  free  from  any  filling  material.  It  adheres  to  the  meshing 
surfaces  under  even  the  highest  pressure,  and  there  is  nothing 
in  the  lubricant  to  separate  out  or  alter  in  composition.  The 
oil  is  fluid  enough  to  permit  lubrication  by  the  gears  dipping 
into  a  comparatively  small  quantity.  Also,  grit  settles  through 
the  oil,  and  is  not  continually  being  carried  on  to  the  gears. 
Tests  in  America  show  an  average  of  more  than  2,300  miles  peJ 
lb.  of  oil  per  gear  in  traction  service  which  had  previously 
shown  only  400  to  450  miles  per  lb.  of  grease.  The  number  oj 
gear  renewals  was  reduced  by  nearly  50  per  tent, 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  send  us  questions,  preferably 
on  technical  problems  that  luxve  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side- of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  4. 
I  am  an  electrician  in  a  factory  where  a  direct  current 
traveller  is  fitted.  The  traveller  has  three  series  motors 
and  ordinary  drum  controllers  for  lifting,  traversing,  and 
travelling  respectively.  There  are  "  seven "  overhead 
conductors,  not  eight  as  is  usually  the  case,  supplying  the 
lifting  and  traversing  motors. 

Can  you  give  me  a  sketch  and  describe  how  I  may  test 
the  motors,  brakes,  etc.,  for  earth  and  continuity  in  case 
of  breakdown  ?  The  controllers  are  in  a  cage  attached 
to  the  side  of  the  traveller,  and  it  would  be  very  convenient 
to  carry  out  the  tests  from  this  cage. — •"  Ohm." 

Question  No.  5. 
In  a  large  workshop  a  60  h.p.  motor  is  driving  a  length 
of  shafting.  I  desire  to  fit  emergency  switches  in  order 
that  the  motor  may  be  stopped  by  push  button  from 
certain  positions  in  the  shop  in  case  of  accident.  The 
distance  from  the  motor  to  the  furthest  push  is  60  yards. 
I  find  that  the  ordinary  no  load  short  circuiting  system 
will  not  work  at  this  distance.  Can  you  explain  why 
this  should  be,  and  can  you  recommend  any  device  that 
will  meet  the  case?- — -"Control." 

(Replies  to  Questions  4  and  5  must  be  received  not  later  than 

August  nth).   — —  # 

Question  No.  6. 

What  are  the  advantages  of  half-coil  windings  over 
whole-coil  windings  in  connection  with  three-phase 
generators  ?  How  are  these  connected  ?  Are  the  top 
and  bottom  coils  wound  in  the  same  direction  ?  And 
how  are  the  tappings  taken  from  the  completed  circuits. 
— "  Omicron." 

(Replies  to  Question  6  must  be  received  not  later  than 
August  J 8th). 

Entertaining  Wounded  Soldiers. — On  the  18th  ult.,  a 
number  of  wounded  soldiers  were  entertained  by  the 
employees  of  the  Siemens  Wotan  Lamp  Works,  Dalston, 
N.E.  This  was  another  of  the  series  of  events  arranged 
for  by  the  Dalston  Lampmakers,  at  their  own  expense, 
in  order  to  provide  some  little  relaxation  for  the.  boys 
who  are  back  in  "  Blighty"  bearing  the  scars  of  battle. 
On  this  occasion  the  Committee  decided  on  a  brake  trip 
to  High  Beech,  and  two  representatives  of  the  employees 
were  deputed  to  accompany  'the  party  so  that  everything 
possible  could  be  done  for  their  enjoyment.  Two  brakes 
left  the  Metropolitan  Hospital  at  2.30  p.m.  and  the  weather 
being  favourable,  the  ride  was  thoroughly  enjoyed  by 
the  men.  The  inevitable  "  smokes  "  were  provided,  and 
a  substantial  meal  was  served  at  Rigg's  Retreat,  Hih 
Beech.  In  accordance  with  Official  Regulations  the  party 
arrived  back  at  the  Hospital  about  8  p.m.  The  following 
Committee  were  responsible  for  the  arrangements  : — 
Miss  Crisp,  Miss  Payne,  Miss  Fox,  MissAshton,  Miss  Ross, 
Miss  Cole,    Mr,  Price  acted  as  Secretary. 
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Various  Items. 


Brighouse. — Mr.  A.  Aspinall,  the  electric  engineer  to  the 
Corporation,  lias  been  granted  an  increase  in  salary  from 
£160  to  /169  per  annum. 

Leeds. — Corporal  Eden,  R.M.L.I.,  who  previous  to 
joining  the  colours  was  electrician  at  the  Hotel  Metro- 
pole,  is  reported  to  have  been  killed  in  action.  He  was 
25  years  of  age.  * 

Keighley. — Private  Walter  Shepherd, York  and  Lancaster 
Regiment,  who  prior  to  joining  the  Army  in  November, 
1916,  was  a  driver  on  the  Corporation  Tramways,  is  reported 
missing  since  the  beginning  of  June. 

Ashton-under-Lyne. — The  salary  of  Mr.  W.  A.  Wales, 
the  chief  assistant  engineer  in  the  Corporation  Electricity 
Department,  has  been  increased  by  £50  per  year,  while 
a  war  bonus  equal  to  10  per  cent,  of  the  wages  is  to  be 
paid  to  all  officials  of  the  Corporation  who  are  in  receipt 
of  salaries  below  ^300  a  year. 

Personal. — Mr.  A.  P.  Trotter  has  arranged  to  enter 
into  partnership  with  Messrs.  Handcock  and  Dykes, 
Consulting  Engineers.  The  partnership  will  take  effect 
on  the  1st  October,  1917,  from  which  date  the  name  of 
the  firm  will  be  Handcock,  Dykes  and  Trotter,  the  address 
being  11,  Victoria  Street,  Westminster,  S.W.  i,,  as  at 
present. 

Hull. — The  Corporation  Tramways  Committee  has 
authorised  the  general  manager  to  appoint  two  women 
inspectors  as  supervisors  to  carry  out  such  duties  as  the 
manager  may  determine.  V.A.D.  nurses  will  in  future 
be  allowed  to  travel  on  the  cars  with  tokens  at  ,the  rate  of 
9d.  per  dozen.  The  question  of  a  bonus  of  13s.  per  week 
above  the  pre-war  rates  to  overhead  linesmen  and  power- 
station  men  is  left  for  decision  with  the  Chairman  and 
deputy  chairman  of  the  Committee.  The  application 
from  the  men  employed  at  the  various  depots  for  a  similar 
bonus  has  been  refused. 

A  Posthumous  Honour. —  Having  gained  considerable 
knowledge  and  experience  of  electricity  whilst  in  the  employ 
of  the  Cardiff  telegraph  department,  G.  T.  Brown,  joined 
the  Royal  Naval  Section  of  wireless  telegraphists  and 
served  on  H.M.S.  "  Colossus  "  and  "  Vivid."  At  the  out- 
break of  war  he  rejoined  the  forces  and  was  attached  to 
the  Canadian  Infantry.  He  took  part  in  the  memorable 
capture  of  Vimy  Ridge  and  for  conspicuous  gallantry 
in  this  he  has  been  awarded  the  Military  Cross,  but  he 
was  killed  by  shell  fire  in  a  subsequent  action. 

Perth. — At  a  recent  meeting  of  the  Electricity  Committee 
of  Perth  Town  Council,  it  was  reported  that  a  special 
sub-committee  had  met  with  the  Joint  Railway  Station 
authorities — who  are  the  largest  local  consumers  of  elec- 
tricity— and  that  a  new  contract  had  been  entered  into. 
The  former  contract  had  expired,  and  it  was  found  that 
owing  to  the  increased  cost  of  production  an  advance  on 
the  old  rate  was  necessary,  and  the  price  is  to  be  increased 
by  the  sum  which  the  Town  Council  required  to  advance 
ordinary  consumers  for  the  present  year. 

Greenock. — Mr.  P.  H.  Whysall,  the  burgh  electrical 
engineer  of  Greenock,  recently  read  an  interesting  paper 
to  several  societies  in  both  that  town  and  Glasgow,  and 
this  lias  now  been  issued  in  pamphlet  form.  In  the 
course  of  his  treatise,  Mr.  Whysall  remarks  that  few 
engineers  realise  what  an  enormous  amount  of  good 
business  could  be  obtained  from  domestic  users  of  electricity 
when  current  becomes  relatively  cheaper.  It  is  quite 
common  in  Greenock,  he  adds  in  this  connection,  for  a 
domestic  consumer  to  have  a  demand  of  2  kw.,  and  3  kw. 
he  thinks  is  not  an  unreasonable  estimate  of  an  average 
household  service. 

Financial. — The  Directors  of  the  Charing  Cross,  West 
End  and  City  E.S.C,  I*td.,  have  declared  an  Interim 


Dividend  on  the  Ordinary  Shares  of  the  West  End  under- 
takings for  the  half  year  ended  30th  June,  191 7,  at  the 
rate  of  4  per  cent,  per  annum. — ■ — The  Directors  of  Crompton 
&  Co.,  Ltd.,  are  unable  to  submit  the  annual  accounts, 
but  they  propose  dividends  of  7  per  cent,  on  the  preference 

and  5  per  cent,  on  the  Ordinary  shares  for  the  year.  

The  report  of  the  Marconi  Wireless  Telegraphy 
Company,  Ltd.,  for  the  year  1916,  is  an  eminently 
satisfactory  document.  In  it  the  directors  propose  pay- 
ments of  further  dividends  of  10  per  cent,  per  annum  on 
the  Ordinary  shares  and  5  per  cent,  on  the  Preference 
shares,  and  to  carry  forward  over  ^380,000  to  the  next 
«account.  Altogether  this  great  undertaking  appears  to 
be  in  a  very  healthy  financial  position  and  the_  Directors 
are  to  be  congratulated  on  the  way  in  which*  its  affairs 
are  now  being  controlled.  -The  report  of  the  York- 
shire Electric  Power  Co.  for  the  half-year  to  June  30th 
shows  a  net  profit  of  .£17,616,  which  is  over  £4,000  better 
than  the  corresponding  half-year  in  1916. 


Trade  Notes, 


Circulars  from  the  National  Chemical  Works,  Ltd.,  Stanley 
Road,  South  Acton,  London,-  W.,  deal  with  two  specialities 
of  particular  interest  to  engineers.  "  Permanite,"  an  adhesive 
cement  of  great  lasting  qualities,  is  applied  like  an  ointment 
in  la  vers  about  1-16  in.  thick.  It  sets  as  hard  as  stone  in  a  night, 
and,  when  hard,  will  resist  the. action  of  acid,  petrol,  turpentine, 
benzine,  oil,  &c.  It  adheres  firmly  to  iron,  steel,  brass,  copper, 
aluminium,  and  in  fact  all  metallic  surfaces,  even  when  highly 
polished,  and  is  obviously  applicable  to  a  large  variety  of  pur- 
poses.- A  fact  which  will  appeal  to  motorists  is  that  it  con- 
stitutes an  ideal  compound  for  making  oil-tight  joints  between 
cylinder  and  crank  case,  cover  and  gear  box,  etc.  Permanite 
does  not  expand  or  contract  with  temperature  changes ;  it  is 
thus  eminently  suited  for  jointing  or  cementing  machine  parts 
which  are  subject  to  extremes  of  heat.  f'  Pulleystone,"  the 
other  speciality,  is  not  a  belt  dressing  in  the  usual  sense.  It  is 
a  pink  paste,  which  is  applied  to  the  surfaces  of  driving  and 
driven  pullies  like  spreading  butter  on  bread.  It  sets  as  hard 
as  a  stone,  and  forms  part  of  the  pulley  itself.  The  adhesion 
of  a  pulley  coated  with  Pulleystone  is  38  per  cent,  as  against 
the  average  18  per  cent,  of  an  ordinary  metal  pulley.  There 
is  obviously  greater  adhesion  between  belt  and  pulley  where 
the  surface  of  the  latter  is  stone-like  rather  than  smooth  and 
polished  metal.  When  one  considers  that  the  power  lost  through 
slip  on  belt  drives  ranges  from  10  to  40  per  cent,  the  advantages 
attendant  upon  treatment  with  Pulleystone  will  be  obvious. 
Only  one  application  is  required  to  any  given  pulley,  and  will 
last  for  years. 
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WIRING  RULES  AND  REGULATIONS 
WHICH  YOU  SHOULD  KNOW  AND  OBEY. 


First  and  foremost  in  this  connection  we  have  the  Wiring 
Rules  framed  by  the  Institution  of  Electrical  Engineers. 
1  hese  rules  have  been  revised  repeatedly  during  the  past 
35  years,  and  have  now  attained  to  the  dignity  of  general 
acceptance  as  rules  which  may  be  taken  as  a  standard  for 
domestic  and  other  wiring  practice,  subject  to  the  priority 
of  such  official  regulations  as  may  have  been  framed  to  safe- 
guard special  places  or  industries. 

The  I.E.E.  rules  embody  requirements  and  precautions 
.framed  to  secure  satisfactory  results  with  supply  at  low 
pressures  (not  exceeding  250,  v.)  or,  with  additional  re- 
quirements indicated  in  the  rules,  for  medium  pressures 
i(not  exceeding  650  v.).  There  are'  in  addition  special  regu- 
lations which  should  be  considered  to  be  definite  require- 
ments, which  may  be  supplemented  by  the  general  wiring 
rules  of  the  I.E-E.,  and  may  be  taken  as  a  desirable  stan- 
dard where  corresponding  special  conditions  exist.  The 
special  regulations  concerned  are  certain  Board  of  Trade 
regulations ;  Home  Office  regulations  for  factories  and  work- 
shops; Home  Office  special  rules  for  mines;  the  London 
County  Council  regulations  for  theatres  and  other  public 
places. 

Prior  notice  of  the  introduction  of  wiring  should  always 
be  given  to  the  fire  office  insuring  the  propertv  concerned. 
The  I.E.E.  rules  provide  for  ordinary  fire  risks,  but  in 
special  cases  where  the  risk  is  unusual  the  special  precau- 
tions and  requirements  of  the  fire  office  must  be  observed. 
Notice  of  wiring  should  also  be  given  to  the  supplv  authori- 
ties when  current  is  taken  from  an  external  source ;  their 
special  requirements  (if  any)  must  also  be  observed. 

A  few  comments  on  the  general  scope  of  certain  regula- 
tions may  be  helpful.  Home  Office  regulations  governing 
the  use  of  electricity  in  factories  and  workshops  have  been 
issued  from  time  to  time  under  the  Factorv  a*nd  Workshop 
Acts  (iqoi),  and  should  be  studied  carefully  by  all  interested 
in  this  branch  of  practice.  A  memorandum  issued  by  the 
Inspector  of  Factories,  Mr.  G.  S.  Ram,  in  June,  1916,  brings 
out  many  important  points  which  should  be  noted  when 
dealing  with  electrical  installations  in  factories.  Although 
it  does  not  come  within  the  scope  of  wiring  rules,  it  is  in- 
teresting to  note  that  the  Home  Office  Order  of  January, 
1904,  makes  it  compulsory  to  use  electric  lighting  in  bake- 
houses, subject  to  certain  conditions  as  to  space. 

The  Home  Office  rules  for  the  use  of  electricity  in  mines 
came  into  force  in  September,  1913,  and  were  supplemented 


by  a  memorandum  issued  in  1914.  They  are  important, 
very  detailed,  and  must  be  obeyed  strictly  by  those  who 
have  any  w  ork  in  mines.  The  rules  apply  to  any  electrical 
apparatus  or  equipment  used  in  mines. 

The  latest  edition  oi  rules  for  the  use  of  electric  light  on 
board  vessels  was  registered  at  Lloyd's  in  December,  1914. 
At  the  present  moment  there  is  a  strong  and  influential 
Committee  of  the  I.E.E.  framing  special  rules  for  the  elec- 
trical equipment  of  ships. 

The  Home  Olfice  Cinematograph  regulations,  finally 
amended  in  May,  1913,  should  be  studied  carefully  before 
"starting  work  on  any  cinema  installation. 

Other  important  electrical  regulations  (primarily  applic- 
able only  in  London,  but  containing  information  and  making 
suggestions  which  should  be  known  more  widely)  are  : — 
(1)  The  London  County  Council  (L.C.C.)  regulations  for 
theatres  and  licensed  premises.  These  regulations  should 
always  be  borne  in  mind  by  contractors  responsible  for  instal- 
lations in  places  kept  open  for  plays,  dancing,  music,  etc., 
houses,  rooms,  and  other  places  of  public  resort  within  the 
admir.istiative  county  of  London.  Without  going  into  de- 
tails, it  mav  be  said  that  the  regulations  provide  for  good 
work  and  ensure  such  subdivision  of  circuits  that  a  failure 
will  not  leave  any  portion  of  the  premises  in  darkness.  (2) 
The  L.C.C.  by-laws  must  be  consulted  when  dealing  with 
overhanging  lamps  in  footways,  with  electric  signs,  or,  in 
fact,  any  outside  lights.  The  latest  rules  were  issued  in 
1915,  and  there  are,  of  course,  special  lighting  regulations 
in  force  for  the  duration  of  the  war.  (3)  The  Corporation 
of  London  regulations  (1915)  relating  to  pavement  lights, 
lamps,  clocks,  cranes,  tablets,  etc.,  are  similar  to  the  L.C.C. 
regulations  mentioned  above,  but  are  subject  to  different 
dimensions. 

[The  I.E.E.  Wiring  Rules  are  published  at  6d.  net  (yd. 
post  free,  from  Electricity  Offices).  Copies  of  the  other 
regulations  mentioned  above  may  be  obtained  from  the 
Board  of  Trade,  Home  Office,  or  London  County  Council, 
as  the  case  may  be.] 


A  HANDY  METHOD  FOR  VOLTAGE  TESTING  OF 
STORAGE  BATTERIES. 


Testing  a  battery  of  storage  cells  to  determine  whether, 
or  not  they  need  recharging  is  a  very  difficult  matter  when 
the  batteries  are  put  in  an  out-of-the-way  place  not  easy  to 
reach.  But  in  just  such  a  case  as  this,  the  method  de- 
scribed herein  is  particularly  useful.  A  specially  constructed 
change-over  switch  is  mounted  on  the  same  panel  with  the 
!  voltmeter.  The  switch  contains  two  contact  arms  capable 
j  of  being  rotated  in  as  many  positions  as  there  are  batteries 


Wiring  Diagram  for  Voltage  Testing  Each  Cell  and 
Cross-Section  oi-  the  Switch  Connection. 
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to  be  tested.  The  voltmeter  is  connected  with  the  pivot-end 
of  the  switch,  and  the  individual  cells  are  themselves  con- 
nected with  the  contact-points  surrounding  this  pivot.  The 
contact  arms  or  blades  A  and  B  are  made  of  strips  of  spring 
brass  or  copper,  and  two  small  blocks  of  fibre,  H  and  K  are 
fastened  to  them  by  machine  screws  to  keep  them  apart. 
The  rectanguar  arrangement  so  formed  revolves  about  the 
larger  machine  screw  D,  which  passes  through  a  hole  drilled 
in  the  centre  of  the  block  K  through  a  suitable  washer  E, 
finally  into  another  hole  in  the  panel  .1/.  The  two  nuts,  P, 
hold  the  screw  D  in  position  and  at  the  seme  time  provide  a 
means  for  attaching  an  electrical  connection.  The  blade  B 
is  electrically  connected  with  the  screw-  D  by  means  of  the 
connecting  strip  F,  as  shown.  The  blade  .4  makes  another 
outside  connection  through  the  circular  brass  ring  S  and  the 
brush  G^which  touches  it,  no  matter  in  what  position  the 
blade  happens  to  be.  The  connection  with  the  ring  S  and  the 
connection  with  the  screw  D  lead  to  the  respective  terminals 
of  an  ordinary  1-  to  3-volt  voltmeter. 

The  contacts  surrounding  the  pivot  of  the  switch  are  made 
of  machine  screws  and  are  spaced  apart  from  each  other 
a  distance  equal  to  the  distance  between  the  two  blades  A 
and  £>'.  This  switch  requires  the  number  of  contacts  to 
be  only  one  more  than  the  number  of  cells  that  are  con- 
nected in  series.  The  connections  are  made  with  the  con- 
tact-screws in  the  rear  of  the  panel,  and  adjacent  contacts 
are  connected  with  adjacent  posts  on  the  cells,  as  shown  in 
the  diagram  of  connections.  From  this  diagram  it  is  evi- 
dent that  when  the  blades  are  in  the  position  1,  the  volt- 
meter will  be  connected  with  cell  number  1.  In  the  position 
2  shown  in  the  diagram,  the  voltmeter  will  be  connected 
across  cell  number  2;  .and  so  on.  Thus,  in  testing  each 
cell,  it  is  only  necessary  to  turn  the  switch. — Popular  Science 
Monthly. 


PRECAUTIONS    IN    OPERATING    WIRELESS  IN- 
STALLATIONS. 


The  technique  of  wireless  telegraphy  equipment  is 
being  gradually  improved  as  this  means  of  communication 
is  used  to  an  increased  extent  and  as  more  becomes  known 
concerning  the  risks  associated  with  wireless  working 
Experience  already  acquired  in  this  direction  is  principally 
in  the  hands  of  certain  specialists,  and  the  companies 
to  which  they  are  attached,  and  it  is  rarely  that  publicity 
is  given  to  the  varied  difficulties  and  accidents  which  form 
the  lot  of  the  wireless  operator.  It  is  therefore  with  especial 
interest  that  we  note  in  the  Scientific,  A  merican  an  article 
written  on  this  subject  by  Robert  Marriott  (wireless  expert 
attached  to  the  American  Admiralty) and  based  upon 
a  paper  read  by  the  author  before  the  Institute  of  Radio- 
Engineers  (New  York).  It  appears  from  Mr.  Marriott's 
paper  that  there  has  been  considerable  progress  in  the 
security  of  working  wireless  installations,  but  that  a  good 
deal  yet  remains  to  be  done  to  eliminate  troubles  which 
may  be  explained  and  (for  the  present)  excused  by  the 
youth  of  the  industry. 

In  the  four  main  sections  of  the  paper  we  find  the  following 
subjects  discussed : — (1)  Danger  from  shocks  commu- 
nicated by  wireless  apparatus ;  (2)  the  consequences 
following  upon  passage  of  stray  current  through  the  wire- 
less equipment,  whether  from  atmospheric  discharges, 
or  lighting  or  power  circuits ;  (3)  apparatus  producing 
current  for  the  wireless  equipment  may  discharge  energy 
into  other  circuits  by  direct  means  or  (4)  by  means  of 
induction.  We  think  it  will  be  of  value  to  all  operators 
whether  naval  or  military. 

Shocks  from  Wireless  Apparatus. — It  may  happen  that 
the  operator  receives  a  shock  by  touching  some  part  of 
the  secondary  circuit  of  the  transformer,  after  separating 
the  apparatus  from  the  lines.  The  current  concerned 
is  of  very  high  frequency,  so  that  the  shock  received  is 
generally  disagreeable,  rather  than  dangerous.  Several 
instances  are,  however,  cited  to  draw  attention  to  possible 


accidents  or  cases  of  dangerous  practice.  For  example, 
by  shunting  the  key  the  transformer  secondary  is  raised 
to  a  high  pressure  for  the  open  position  of  the  key.  Where  • 
an  alternator  giving  400  to  500  or  even  600  volts  on  open 
circuit  is  used  in  the  primary  circuit  and  the  latter  is 
controlled  by  a  key,  there  is  considerable  risk  to  life. 
Even  at  the  expense  of  efficiency  the  open  circuit  voltage 
should  be  kept  down  to  no  volts  if  possible,  and  250  volts 
should  be  regarded  as  the  absolute  maximum  permissible. 

In  considering  danger  resulting  from  atmospheric  dis- 
charges and  contact  with  other  lines,  distinction  may  be 
drawn  between  discharges  produced  directly  on  the  antenna 
and  those  received  on  any  other  part  of  the  "  wireless  " 
circuit.  Mr.  Marriott  states  that  he  has  never  seen  an 
aerial  struck  directly  by  an  atmospheric  discharge  ;  neither 
has  he  seen  convincing  proof  that  an  aerial  has  been  so- 
struck.  He  has,  however,  often  seen  a  discharge  from 
aerial  to  earth  at  the  same  moment  when  an  atmospheric 
discharge  struck  a  distant  point  in  the  wireless  network.. 
In  one  particular  case  such  a  discharge  took  place  from' 
an  aerial  200  ft.  in  length,  the  discharge  clearirig  a  gap- 
of  3^  inches  in  order  to  get  to  earth.  In  other  cases  : 
(1)  It  seemed  that  the  wireless  station,  situated  in  a 
mountainous  district,  was  struck  from  every  direction 
by  atmospheric  discharges.  (2)  Lightning  struck  a  single 
storey  house  separated  only  by  six  houses  from  a  200  ft. 
aerial.  (3)  A  high  tension  line  near  the  radio-station 
seemed  to  reeeive  the  direct  stroke,  judging  by  the  coin- 
cidence between  the  flash  and  thunder-clap,  and  by  the 
destruction  of  a  high-tension  transformer  feeding  this 
line  and  placed  in  a  sub-station  200  ft.  away. 

Much  more  frequently  accidents  are  due  to  contact 
between  the  wireless  installation  and  some  external  circuit ; 
the  residts  of  such  a  mishap  are  often  attributed  wrong- 
fully to  atmospheric  causes.  In  one  case,  for  instance, 
the  destruction  of  radio-receiving  equipment  was  attri- 
buted to  lightning,  but  investigation  showed  that  the 
aerial  wires  had  been  shifted  from  the  original  position 
and  put  above  and  across  a  1,200-volt  power  line.  The 
suspension  of  the  aerial  stretched  when  wet  and  the  sagging, 
conductors  came  into  contact  with  the  1,200-volt  line, 
which  was  thus  ' '  earthed  ' '  through  the  wireless  receiving 
apparatus. 

Danger  due  to  a  similar  cause  may  arise  when  a  "  wire- 
less "  circuit  comes  into  contact  with  a  telephone,  tele- 
graph, power  or  lighting  line  and  permits  the  "  wireless  " 
sending-current  to  do  damage.  If  the  receiving  apparatus 
be  in  circuit  it  may  be  burnt  out  when  such  contact  occurs,, 
but  generally,  this  apparatus  is  not  in  the  danger  path, 
and  the  only  damage  done  is  by  the  sending-current  reaching 
the  telephone  or  lighting  circuit  artd  burning-out  the  light- 
ning arresters  or  fuses  therein,  whilst  causing  an  "  earth  '* 
on  the  network. 

Such  accidents  are  numerous  m  certain  districts  where — 
as  in  American  towns — telephone,  lighting  and  power 
lines  run  in  every  direction.  Any  of  these  circuits  or 
even  special  fire  alarm  circuits  may  receive  a  discharge 
from  the  wireless  transmitting  system  in  case  of  accidental 
contact  with  the  aerial.  This  trouble  has  been  noted  fre- 
quently by  Mr.  Marriott,  especially  when  insulators  attached 
to  wooden  ro<*fs  or  other  combustible  structures  have  failed. 
Fires  have  been  started  in  some  cases,  but  generally  in 
wet  weather,  this  being  most  favourable  to  insulation 
breakdown  and  also,  fortunately,  least  favourable 
to  the  spreading  of  a  conflagration. 

The  result  of  such  accidents  is  generally  to  create  defective 
rather  than  absolutely  dangerous  conditions. 

In  the  material  of  the  transmitting  station  there  is 
danger  of  deterioration  in  certain  transformer  or  condenser 
supports,  but  experience  has  made  it  possible  to  eliminate 
weak  points  and  accidents  resulting  therefrom.  Simple 
direct  .connection  of  the  aerial  is  no  longer  general  practice  ; 
in  the  past  it  has  often  been  responsible  for  destroying 
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the  roof  insulator  by  applying  to  it  the  full  value  of  the 
spark  gap  voltage. 

Points  which  arc  often  neglected  or  misunderstood 
in  connection  with  the  transmitter  insulation  and  antennae 
arrangements  are  as  follows: — (1)  Since  air  is  a  good 
insulator  unaffected  by  time,  dust  and  -moisture,  any 
conductors  or  apparatus,  etc.,  between  which  discharge 
might  occur  should  be  separated  by  as  great  air  space  as 
possible  ;  (2)  surfaces  of  small  width  but  great  length 
are  favourable  to  good  insulation  ;  (3)  the  desirable  length 
of  surface  may  be  accommodated  conveniently  by  using 
the  ribbed  or  corrugated  construction  already  so  familiar 
in  telephone  and  high-tension  practice  ;  (4)  non-hygroscopic 
substances  incapable  of  absorbing  moisture  are  preferable 
to  other  insulating  materials  and,  from  this  point  of  view, 
porcelain  is  an  excellent  insulator  for  wireless  installations  ; 
(5)  whatever  the  inuslating  material  employed,  it  is  most 
important  that  it  be  kept  perfectly  clean  to  prevent  leakage. 

A  cheap  and  satisfactory  method  of  leading  the  aerial 
connection  into  the  operating  hut  is  to  take  it  through 
the  centre  of  a  large  glass  panel  in  the  roof  or  wall.  As 
regards  insulators,  etc.,  inside  the  operating  hut,  these 
should  have  a  developed  length  of  insulating  surface  equal 
to  about  eight  times  the  breakdown  distance  in  air  for 
the  working  pressure  concerned.  For  example,  if  flash- 
over  would  occur  from  a  certain  conductor  through  25  mm. 
of  air,  the  porcelain  carrying  this  conductor  should  be  a 
cylindrical  bar  25  mm.  in  diameter  and  200  mm.  long. 
In  the  guy  wires  of  the  aerial  system,  one  may  use  strain 
insulators  connected  in  series  to  suit  the  working  voltage 
employed. 

Effects  of  Induction  from  "  Wireless  "  Systems. — It  is 
not  uncommon  to  experience  a  certain  amount  of  trouble 
from  "  radio-induction,"  i.e.,  the  induction  of  high  fre- 
quency currents  in  circuits  near  the  wireless  installation. 
The  circuit  affected  acts  more  or  less  perfectly  as  a  receiving 
circuit  for  the  "  wireless  "  waves;  currents  at  very  high 
pressure  may  be  induced  in  it,  and  a  more  or  less  destructive 
fire  may  be  caused.  Currents  thus  induced  in  telephone 
lines,  for  instance,  may  melt  the  metal  of  lightning  arresters 
and  place  telephone  apparatus  out  of  action.  Similarly, 
radio-induced  current  may  be  imposed  on  direct  current 
or  on  alternating  current  of  industrial  frequency,  in  power 
or  lighting  networks.  Though  the  amperage  of  the  induced 
current  is  negligible  compared  with  the  main  current  in 
such  cases,  its  pressure  may  be  very  much  higher  and, 
as  a  consequence,  the  induced  current  may  break  down 
air  or  other  insulation  and  start  an  arc  which  is  then  main- 
tained by  the  "  industrial  "  current,  with  very  destructive 
effects.  This  is  a  frequent  cause  of  breakdown  or  complete 
destruction  in  transformers,  motors,  generators,  relays, 
meters,  magnetos,  lamp  holders,  rosettes  and  other  industrial 
equipment.  A  short  circuit  in  twin  flexible  conductors 
may  easily  be  caused  by  this  means  and  the  resulting 
flame  may  be  transmitted  along  the  insulation  of  the  con- 
ductor itself,  or  be  communicated  to  wooden  casing  if 
that  be  used. 

In  some  cases  induced  currents  lead  to  similar  troubles 
in  the  wireless  installation  itself,  and  it  is  a  wise  precaution 
to  install  a  well-earthed  screen  of  metal  netting  between 
the  transmitter  and  other  apparatus.  Wiring  enclosed 
in  earthed  metallic  conduit  is  safe  from  induction  troubles. 
Another  effective  means  of  protection,  sometimes  more 
applicable,  is  to  discharge  induced  high-efficiency  currents 
through  condensers  placed  at  points  judiciously  chosen. 

Induced  "  radio-currents  "  have  made  themselves  un- 
pleasantly apparent  in  transformers  of  all  powers  and 
pressures  and  in  primary  as  well  as  secondary  windings. 
Sometimes  a  short-circuit  has  been  caused  in  both  windings 
at  once,  sometimes  in  only  one  winding,  and  sometimes 
only  one  section  of  a  winding  has  been  affected.  Often 
it  is  only  necessary  to  turn  the  transformer  a  little  or 
to  put  it  in  a  fresh  place,  to  eliminate  the  dangerous  in- 
duction. (To  be  continued.) 


THE  ELECTRICAL  EQUIPMENT  OF  (  RANKS. 

(Continued  from  page  457.) 
Electro+rnechanical  Brains.—  An  essential  adjunct  to  the 
hoisting  motion  of  an  electric  crane  is  an  electro-mechanical 
brake  whose  duty  is  to  prevent  the  load  descending  when 
current  is  cut  off  from  the  motor,  and  to  release  the  brake 
instantly  and  allow  the  motor  to  run  free  when  current  is 
applied.  A  brake  of  this  type  may  also  be  necessary  on  other 
motiotv.  of  a  crane,  especially  if  these  are  of  a  high  speed 
type  and  require  stopping  in  a  short  time  after  the  current 
is  cut  off. 

An  electro-mechanical  brake  consists  of  the  brake  proper, 
which  is  purely  mechanical  (not  taken  into  consideration 
here)  and  operated  by  means  of  an  electro-magnet  or  solenoid. 
As  a  result  of  the  extended  use  of  this  apparatus  manufac- 
turers have  spent  a  great  amount  of  time  in  developing  and 
bringing  the  various  types  up  to  a  state  of  perfection.  The 
essential  features  of  an  electro-mechanical  brake  are  : — 

(1)  Simplicity  of  design. 

(2)  Capabie  of  easy  adjustment. 

(3)  Certainty  in  action. 

(4)  Unaffected  by  the  atmosphere. 

(5)  Operate  smoothlv  without  shocks. 

The  types  of  operating  magnets  generally  used  are  the 
flapper  and  solenoid  types  for  d.c.  circuits  and  the  solenoid 
and  motor  types  of  a.c.  circuits;  d.c.  magnets  can  be  ar- 
ranged either  series  or  shunt  wound,  whilst  a.c.  magnets 
are  always  arranged  shunt  wound  to  connect  direct  across 
thp  line.  'The  flapper  type  is  chiefly  arranged  series  .wound 
and  is  applicable  to  all  cases  where  the  current  does  not  tall 
below  about  25  per  cent,  of  full  load  current;  the  disadvan- 
tage with  thi*  type  is  the  fact  that  it  has  a  short  travel, 
say  i  in.,  and  it' is  necessary  to  keep  the  'brake  constanth 
ad  usted  and  take  up  the  wear  of  the  blocks,  otherwise  the 
Snce  between  the  armature  and  the  magnet  will  be  con 
2te2&  increased,  and  as  a  result  the  magnet  will  not  lift 
the  armature  and  the  brake  will  be  kept  on. 

The  solenoid  can  be  arranged  either  series  or  shunt,  and 
if  arranged  series  it  has  not  quite  the  same 

luct-mpnts  are   not  SO  tieuuenu\  irccucu. 

l    ,      -  ,  Z ,vv   oad  M  I'oiver,  "'though  many  firms  pre- 
I*      am m  ■  m  '  n    consider  it     means  of  »t°F>f<> 

rilvpn  snace  than  by  any  othei . 

*  Where  d.c.  shunt  coils  are  used  it  is  always  advisable  to 
provide  a  non-inductive  resistance  across  the  CO.  to  absorb 
the  highly  inductive  charge  on  breaking  the  circuity  th*s 
resistance',  owing  to  its  small  sectional  krea,  is  liable  to 
breakdown  itself,  such  as  corroding  of  the  wire  in  which 
case  the  protection  of  the  brake  coil  is  lost,  as  there  is  pro- 
bably no  visible  indication  of  failure  until  an  inspection  or 
test '  takes  place  or  the  brake  coil  itself  breaks  down ;  for 
this  reason  it  is  better  in  most  cases  to  use  carbon  filament 
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lamps  for  the  non-inductive  resistance,  as  an)-  failure  can 
instantly  be  detected  and  easily  and  cheaply  rectified. 

Alternating  current  magnets  of  the  solenoid  type  are 
similar  to  d.c.  magnets,  except  that  the  armature  and  pole 
pieces  are  laminated  to  reduce  to  a  minimum  the  eddy 
currents.  The  magnets  are  made  either  single,  two  or  three 
phase ;  the  former  are  the  cheapest  and  very  largely  used, 
as  thev  can  be  used  on  two  or  three  phase  circuits  by  con- 
necting them  across  one  phase.  The  current  absorbed  by 
these  magnets  is  approximately  proportional  to  the  air  gap, 
and  falls  to  a  small  amount  when  the  magnetic  circuit  is 
closed.  The  pull,  however,  is  almost  constant  throughout  the 
stroke  except  when  just  closing,  when  the  pull  increases 
about  75  per  cent.  These  magnets  require  constant  atten- 
tion to  keep  the  plungers  from  sticking,  because  if  this 
happened  the  current  flowing  would  be  so  large  that  the 
coils  would  almost  invariably  burn  out  in  a  few  minutes; 
this  point  will  be  more  fully  appreciated  when  it  is  men- 
tioned that  on  testing  a  large  magnet  of  this  type  it  was 
found  to  absorb  45  amperes  immediately  the  current  was 
switched  on,  falling  to  about  7  amperes  when  the  plunger 
was  at  the  top  of  the  stroke. 

The  solenoid  type  is  generally  used  on  small  and  medium 
tvpe  cianes  where  the  weight  to  be  lifted  by  the  brake  does 
not  exceed  about  10  pounds ;  for  weights  above  this  the 
motor  type  is  generally  used,  and  consists  of  a  small  squirrel 
cage  induction  motor  connected  in  parallel  with  the  stator 
of  the  motor  on  which  the  brake  is  used.  The  brake  motor 
is  geared  clown  by  means  of  a  small  pinion  and  spur  wheel 
to  a  short  shaft  provided  with  a  crank  which  is  connected 
to  the  brake  lever;  the  crank  moves  about  i/6th  of  a  re- 
volution in  either  direction,  at  the  end  of  which  the  motor 
comes  to  rest  and  remains  in  this  position  until  the  current 
is  switched  off,  the  lever  being  brought  to  the  neutral  posi- 
tion by  springs  controlled  by  a  dashpot  which  brings  the 
brake  into  action  gradually  and  without  shocks.  The  high 
cost  of  this  type  of  brake  motor,  coupled  with  its  bulky 
dimensions,  limits  its  use  to  large  cranes. 

Whilst  not  attempting  to  go  into  the  mechanical  parts  of 
a  brake,  it  will  not  be  out  of  place  to  mention  that  it  is 
most  essential  all  brakes  be  fitted  with  a  retarding  device 
to  ensure  the  gradual  application  of  the  brake,  otherwise 
the  apparatus  is  subjected  to  sudden  shocks  which  in  time 
damage  one  or  more  parts  of  the  crane  and  may  cause  such 
things  as  shafts  to  be  twisted  off,  or  pinions  sheared  off  the 
kevs,  etc.,  and  if  any  additional  weight  is  needed  beyond 
that  of  the  plunger  this  should  be  in  the  form  of  a  metal 
w  eight  attached  either  to  the  plunger  or  brake  lever,  as  this 
is  more  positive  in  action  than  springs,  which  cannot  always 
b.'  relied  upon. 

(To  be  continued.) 


Answers  to  Correspondents. 


"  Experiment  "  (Dublin). — A  good  deal  depends  on  the 
quantity  of  the  gases  which  you  propose  to  collect.  If 
you  wish  to  operate  on  a  large  scale  it  would  probably  be 
best  to  use  one  of  the  commercial  types  of  apparatus 
evolved  for  the  electrolysis_of  water,  and  then  to  compress 
the  collected  gases  by  mechanical  means,  i.e.,  by  compres- 
sors drawing  the  gases  from  the  (low-pressure)  storage 
chambers  of  the  electrolyser.  As  you  are  probably  aware, 
the  ordinary  commercial  electrolyser  is  essentially  the  same 
as  the  laboratory  apparatus  in  which  two  tubes,  closed  at 
their  upper  ends  and  filled  with  water,  are  stood  in  a  dish 
of  water ;  the  electrodes  are  placed  one  in  the  bottom  of 
each  tube  so  that  when  electrolysis  occurs,  hydrogen  is 
collected  in  one  tube  and  oxygen  in  the  other.  As 
the  gases  collect,  the  water  level  falls  in  the  tubes,  but  if 
the  dish  (in  which  the  tubes  stand)  be  provided  with  an 
air-tight  cover  and  filled  above  the  water  with  air  under 
pressure,  it  is  clear  that  the  gases  collected  in  the  tubes 
would  be  under  a  corresponding  pressure.  For  instance, 
the  collected  gases  are  under  atmospheric  pressure  when  the 
water  level  is  the  same  inside  and  outside  the  tubes  and 


the  apparatus  is  in  its  ordinary  form.  If,  however,  the 
tubes  enter  water  in  a  closed  vessel  where  air  is  main- 
tained at  a  pressure  of  5  atmospheres  above  the  water, 
then  the  collected  gases  would  also  be  at  5  atmospheres 
pressure  when  enough  had  been  collected  to  drive  the  water 
columns  down  to  the  same  level  inside  as  outside  the  tube. 
If  both  tubes  were  of  the  same  diameter  and  length  3-011 
could  not  collect  both  gases  at  exactly  the  same  pressure 
by  the  above  means  because  two  volumes  of  hydrogen  are 
produced  for  each  one  volume  of  oxygen.  As  a  matter  of 
fact,  however,  the  gases  collected  in  tubes  2  ft.  or  3  ft. 
high  are  always  at  practically  the  same  pressure  as  there 
is  operating  on  the  water  in  the  "  dish  "  (whether  this  be 
atmospheric  or  higher  pressure).  The  only  difference 
between  the  pressure  on  the  surface  of  the  water  in  the 
dish  (or  reservoir)  at  the  bottom  of  the  tubes  and  that  on 
the  water  in  the  tubes  is  represented  by  the  height  of  the 
water  column  in  the  tubes.  Now  a  water  column  33  ft. 
in  height  corresponds  roughly  to  1  atmosphere,  so  that 
in  a  3  ft.  tube  the  gas  collected  cannot  be  more  than 
one-eleventh  atmosphere  (i.e.,  1-1  /3  lbs.  per  sq.  in.)  lower 
in  pressure  than  the  pressure  exerted  on  the  surface  of 
the  "  reservoir- water." 

A  covered  dish-reservoir  capable  of  withstanding  any 
considerable  pressure  would  have  to  be  made  of  metal,, 
and  the  latter  would  have  to  be  lined  with  insulating 
material  if  you  intended  to  confine  current  flow  to  the 
direct  path  between  electrodes.  •  Probably  the  most  con- 
venient arrangement  for  collecting  small  quantities  of  gas 
under  pressure  would  be  to  build  a  U-tube  from  pressure 
glass  tubing  ;  to  provide  means  for  withdrawing  gas  from 
the  head  of  each  limb  of  the  "  U  "  ;  to  introduce  an  elec- 
trode at  or  near  the  bottom  of  each  limb  ;  and  to  feed  the 
U-tube,  through  a  tube  entering  the  bottom  of  the  curved 
part,  with  water  under  pressure — the  pressure  being  main- 
tained either  by  gravity  (from  a  raised  reservoir)  or  by 
compressed  air  over  the  water  in  a  closed  reservoir.  Here, 
again,  you  would  soon  find  difficulty  in  making  the  U-tube 
safe  if  you  wished  to  work  at  any  considerable  pressure, 
and  it  would  probably  be  best  to  use  an  all-metal  apparatus 
lined  with  insulating  material  in  the  U-tube  part. 

We  are  not  aware  of  any  literature  on  this  particular 
phase  of  electrolysis,  hence  your  work  would  have  to  be 
in  the  nature  of  original  investigation.  The  main  points 
are  to  so  arrange  the  electrodes  that  the  gases  freed  at 
them  are  kept  apart  mechanically,  and  then  either  to  draw 
off  the  gases  at  low  pressure  and  compress  them  mechanic- 
ally in  a  separate  apparatus,  or  to  subject  the  water  under 
electrolysis  to  mechanical  pressure  so  that  the  gases  could 
be  collected  above  it  without  expelling  water  from  the 
apparatus.  As  already  mentioned,  we  believe  that  separate 
compression  method  would  be  more  convenient  for  quan- 
tities of  gas.  Also  it  would  avoid  many  constructional 
difficulties  and  risks  and  would  eliminate  difficulties  which 
might  possibly  arise  in  electro-chemical  action  under 
pressure. 

If  you  are  interested  in  the  constructional  details  of 
electrolysers  for  producing  quantities  of  hydrogen  and 
oxygen  at  normal  pressure,  you  will  find  a  short  chapter 
devoted  to  this  subject  in  Kay  Thompson's  "Applied 
Electro-Chemistry  "  (as.  net,  9s.  4d.  post  free  from  Elec- 
tricity office),  which  book  would  very  likely  interest  you 
in  other  respects  as  well.  There  are  a  number  of  ilustra- 
tions  showing  the  arrangement  of  multiple  cells,  so  that 
hydrogen  and  oxygen  can  be  produced  quickly  in  quantity, 
and  yet  be  kept  apart  by  suitable  partitions  or  diaphragms. 
A  current  efficiency  of  nearly  100  per  cent,  is  realised,  and 
the  oxygen  is  generally  about  97  per  cent,  pure  and  the 
hydrogen  99  per  cent.  pure.  Either  gas  may  be  purified 
completely  by  passing  it  through  red-hot  porcelain  tubes 
which  combine  the  small  percentage  of  hydrogen  in  the 
oxygen  (or  of  oxygen  in  the  hydrogen)  to  form  steam  which 
is  easily  removed.  This  purification  should,  of  course,  be 
done  before  compressing  the  gas. 
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SIEMENS  MOTORS 


—  for  — 
All  Outputs, 
Speeds  and 
Voltages. 


Fop  Direct  Current. 


Fop  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEMAMS :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5360. 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWElfc  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


BANK    OF    FOUR    400    KVA.    10,000    V.    SINGLE- PHASE    TRANSFORMERS    FOR  JAPAN. 


Teleerams  and 
Cables : 

Juno—  London. 


Johnson  and  Phillips  I™ 

Charlton.  London.S.E. 


Telephone : 

400  Greenwich. 
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3  core  19/14  S.W.G.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y,  Railway  for 
the  Manchester- Bury  Electrification. 


Y"OU  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
will  be  free  from  trouble 
with  the    conductors,  anyhow. 

^HERE  is  a  latin  motto, 
"  Experto  Crede,"  which 
means  "  Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield  Street,  LONDON,  E.C. 


WELLS' 

—  WASTE  OIL  — 

FILTERS 

With  Patent  "8IQHT-FEED"  8YPH0N8 

Over  22,000  Sold. 

MONEY   SAVERS  to   any  User*  of 

Maohlnery. 

Pay  first  cost  In  a  short  time.  Dirtied 
Oil,  which  has  hitherto  been  thrown 
away,  oan  be  filtered  and  nsed  again 
and  again. 

No.  1 — For  users  having  only  "a  small 
quantity  of  oil  to  treat  (no  syphon) 

17-in.  x  9-in   35/. 

No.  2.— Two  top  chambers  hold  about 
3  gallons  oil,  22-in.  x  10-in.  50/- 
No.  3.— Two  top  ohambers  hold  about 
6  gallons  oil,  27-in.  x  12-in.  70/- 
No.  4.— Two  top  ohambers  hold  about 
12  gallons  oil,  36-in.  x  ie-in.  110/- 
No.  B.— Two  top  ohambers  hold  about 
24  gallons  oil,  43-in.  x  23-in.  189/- 
Write  to*  List  0/  Testimonials  and  Sample!  0/  Work  done  by  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  with  galvanised 
iron  bottoms,  enamelled  bright  red,  attractive  in 
appearance. 

The  PUMP  is  a  foroe  pump,  made  of  polished 
brass,  simple  in  Its  construction.  It  is  screwed  into 
its  place,  and  oan  be  easily  taken  out  for  filling  the 
Cabinet  from  a  barrel. 


CAPACITY. 

PRICE. 

SO  gallon 

40*.  ..oh. 

30 

43..  „ 

20 

40..  „ 

12  ., 

S3..  ,, 

e 

28s. 

Prices  subject  to  current  rate  oft'advance. 
A,  0.  WELLS  A  00.,  09a,  Midland  Rd.,  St.  Panoras, 
LONDON.  N.W.  1. 


CASINGS. 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 

Full  Size  Sections  on  Application 
ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 


Our  Special  pattern 
(Regd.  No.  403.835). 


Switch  Blocks  and  Cleats  Made                         1  I"  .J 
to  Order.  X  2  "  


Width  (nom)    \  W  |  lj"  \  1  j"  \  If  |  2"  \  2j'  |  3"  |  3j"  |  4? 


Grooves 


Tupelo 
Price 


a'  1  a*  1  r  1  r 


QUOTED    ON  APPLICATION. 
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TO    OUR  READERS. 

Electricity  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  station  Bookstalls  and  Newsagents  on  that  dav.  It  has  a  very 
arge  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
▼iews. 

Questions  to  whioh  an  answer  is  required  must  bo  accompanied  by  a  Id. 
atamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
f8*  Post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advanoe,  postage  prepaid  in  the  United  Kingodm ;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

ac^i1  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
So-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2160  Oerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 
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Current  Topics. 

With  all  due  deference  to  the  bravery  and  stoicism 
displayed  by  London  telephone  operators  during  the 
many  air  raids,  there  can  be  no>  doubt 
Air  Raids       that  during  the  actual  raids,  whilst 
and  the        anti-aircraft  guns  are  firing,  bombs 
Telephone      explodi  ng   in    all  directions,    and  a 
Service.        general  atmosphere  of  intense  excite- 
ment     prevailing,      the  telephone 
service  as  a  whole  is  hopelessly  disorganised.  Taking 
everything  into  consideration,  it  is  only  natural  that 
such  should  be  the  case.      Immediately  a  raid  is  in 
evidence,  thousands  of  telephone  users,  who  ordinarily 
would  not  be  making  use  of  the  service  at  all,  attempt  to 
ring  up  one  another,  various  public  services,  such  as 
gas,  water,  electricity  supply  aad  other?,  find  it  neces- 
sary to  communicate  on  the  subject  of  damaged  mains 
and  of  interrupted  supply,  and  the  task  of  the  operators 
at  the  various  London  exchanges  becomes  within  a  very 
few  minutes  quite  a  hopeless  one. 


There  is  no  lack  of  bravery  among  telephone  opera- 
tors, and  many  of  them  stick  to  their  posts  and  carry 
on  their  duties  of  connecting  subscribers  as  well  as 
they  are  able,  having  regard  to  the  heavy  traffic  con- 
dition and  the  general  pandemonium  going  on  around 
them.  Others,  by  nature  less  .fitted  to  withstand  the 
Strain,  collapse  immediately  the  guns  begin,  so  that 
the  total  operating  staff  at  any  given  exchange  is  neces- 


sarily reduced  at  the  same  time  that  the  trallic  rises 
to  an  abnormal  figure. 

An  engineer  friend  of  mine  who  is  responsible  lor  one 
Of  the  London  services,  and  has  been  in  town  during 
practically  every  air  raid  that  has  taken  place,  tells  me 
that  during  a  raid  the  population  may  roughly  be 
divided  into  two  distinct  classes,  viz. ,  those,  who  are 
in  a  blue  funk  all  the  time,  and  those  who  do  not  care 
a  -  continental.  Naturally  this  classification  applies 
among  other  things  to  telephone  operators.  There  is 
no  intermediate  state  ;  either  the  person  is  thoroughly 
frightened  and  incapable  of  carrying  on  his  or  her 
normal  duties,  or,  alternatively,  remains  unaffected  by 
the  raid  turmoil. 


Now,  during  a  raid,  it  is  absolutely  essential  that 
official  telephonic  communication  between  the  military, 
police,  and  many  other  official  departments,  responsible 
in  varying  degrees  for  the  safety  of  the  public  and  the 
maintenance  of  essential  services,  should  be  maintained. 
Owing  to  the  vastness  and  complexity  of  the  London 
telephone  service,  it  is  impossible  to  segregate  the 
-  -nilv  important  telephone  lines  from  others  and  bring 
them  all  to  a  special  exchange  or  switchboard,  staffed 
bv  operators  known  to  possess  raid-proof  nervous 
systems. 


Were  London  the  fortunate  possessor  of  a  full  auto- 
matic telephone  service,  the  task  would  be  easy,  for  it 
is  pos.rible  to  arrange  for  special  and  discriminating 
services  where  the  human  operating  element  is  elimin- 
ated. Under  the  present  circumstances  the  only 
remedy  is  to  give  these  special  lines  a  distinctive  mark- 
ing on  the  switchboard  at  each  exchange,  so  that  they 
can  be  readily  distinguished  from  the  general  mass  of 
jacks  or  connecting  terminals,  and  instruct  the  best 
operators  to  pay  special  attention  to  these  calls  only 
during  the  time  a  raid  is  in  progress.  It  is  little  use 
appealing  to  the  general  body  of  the  public  not  to 
telephone  during  a  raid  ;  such  appeals  to  common  sense 
are  forgotten  during  the  consequent  excitement.  The 
only  alternative  is  for  exchange  staff's  to  ignore  all  save 
important  service  calls  until  the  "all  clear  "  signal  is 
given  and  normal  service  can  be  resumed. 


According    to   Municipal   Engineering   there  would 
appear  to  be  a  demand  for  electrically  propelled  water- 
ing-   vans    or    sprinklers,  and    it  is 
The  remark-able  that  so  few  are  obtain- 

Electric  able  in  this  'country.  In  America, 
Vehicle.  vans  of  this  type  are  very  largely 
employed,  and  we  would  suggest  that 
manufacturers!  of  electric  vehicles  in  this  country  would 
find  it  advantageous  to  devote  some  attention  to  this 
branch  of  the  promising  business  which  lies  before 
them.  , 


In  refuse  collection,  electric  vehicles  still  continue  to 
demonstrate  their  efficiency  and  superiority  over  the 
older  horse-drawn  dust-carts.  Mr.  Diggle,  Chief  Sani- 
tarv  Inspector  of  the  Accrington  Toiwn  Council,  gives 
a  satisfactory  report  of  the  behaviour  of  an  Edison 
electric  wagon  whioh  has  been  under  experimental 
lest  for  upwards  of  nine  days.       During  that  period 

170  tons  of  refuse  were  collected,  the  vehicle  travelling 

171  miles  in  the  process.  The  total  estimated  cost, 
including  wages  for  the  driver,  current,  depreciation, 
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interest,  and  all  other  charges,  works  out  at  2s.  4.6d. 
per  ton,  as  compared  with  2s.  yd.  per  ton  for  horse- 
drawn  carts.   

Yet  another  eulogy  of  the  electric  vehicle  comes  from 
Manchester,  where  Mr.  S.  L.  Pearce,  Chief  Engineer 
and  Manager  of  the  Corporation  Electricity  Depart- 
ment, reports  that  the  Edison  electric  lorry  in  the 
service  of  the  Department  covered  10,486  miles  during 
twelve  months,  and  that  the  total  costs,  including 
capital  charges,  interest,  wages,  material,  current, 
and  tyres,  worked  out  at  7.1  id.  per  car  mile.  In  spite, 
of  the  exceptionally  severe  winter  the  .lorry  has  never 
been  kept  off  the  road  on  account  of  weather  conditions. 
As  regards  running  costs,  Mr.  Pearce  states  that  the 
electric  effected  a  saving  of  ^225  per  year  over  horse 
traction. 


•  To  make  the  best  wet  batteries  on  earth,"  says 
Telephony,  of  Chicago,  "take  quart  fruit  jars  and  put 
into  each  about  one  tablespoonful  of 
powdered  sal-ammoniac.  Take  an 
old  dry  cell,  with  the  zinc  not  too 
badly  eaten — the  better  the  zinc  the 
better  the  wet  battery — and  punch  a 
screw-driver  once  through  the  zinc  halfway  up  the  cell 
to  admit  the  solution.  Put  the  dry  cell  into  a  fruit 
jar  and  fill  to  within  half  an  inch  of  the  top  of  the  jar 
with  rain  water.  " 


A  Use  for 

Old 
Dry  Cells. 


A 
Little 
Knowledge. 


Taken  as  a  whole,  the  Press  has  done  untold  service 
in  connection  with  the  general  conduct  of  the  war,  but 
certain  organs  of  the  "yellow 
variety  were  badly  sold  by  their 
would-be  smart  reporters  over  the 
recem  raid-warning  experiments  in 
London.  One  journal  ridiculed  the 
idea  of  using  electrically  operated  syrens  as  being 
foredoomed  to  failure  on  account  of  their  being  less 
penelrative  and  having  a  far  shorter  range  than  the 
steam  variety.  As  a  matter  of  fact  the  syrens  actually 
tried  were  all  operated  by  steam,  and  were  of  a  type 
considerably  more  powerful  than  that  suggested  as 
suitable  by  the  journal  in  question. 


Again,  commenting  on  the  explosive  rocket  warn- 
ings, which,  it  appears,  are  somewhat  difficult  to  dis- 
tinguish from  gunlire,  to  which  Londoners  are  now  so 
accustomed,  certain  papers  discovered  abundant  food 
for  adverse  criticism  in  that  the  various  explosions 
could  not  be  heard  simultaneously  all  over  London. 
They  glibly  animadverted  upon  the  virtues  of  -  Syn- 
chronism '—blessed  word — in  discharging  the  rockets, 
blissfully  forgetful,  or  should  it  be — ignoiant,  of  the 
elementary  acoustic  principle  that  sound  takes  an 
appreciable  time  to  travel  over  any  given, -distance,  and 
that,  consequently,  a  gun  fired  at,  say,  Tower  Hili, 
would  be  actually  heard  at  many  different  times  by 
mf-mbers  of  the  public  in  the  various  parts  of  the 
Metropolis. 

It  is  surprising  that  among  the  Canadian  regiments 
that  have  volunteered  for  active  service  there  are  so 
many   men  who  were  formerly  en- 
Cnnadian       gaged  in  the  electric  trades.    One  of 
Electricians.     mv  correspondents  says  that  he  came 
across  several  soldiers  who  left  South 
Wales  in  order  to  try  their  fortunes  across  the  Atlantic, 
and  who,  on  hearing  that  war  was  declared,  imme- 


diately left  good  appointments  and  joined  the  colours. 
In  manv  instances  these  men  are  above  the  average  in 
intelligence  and  make  excellent  soldiers.  In  general 
conversation  mv  correspondent  was  informed  that  owing- 
to  the  general  use  of  electricity  in  Canada  lay  the 
success  of  that  colony.  Montreal  had  the  cheapest 
electrical  power  of  any  industrial  centre,  due  to  the 
fact  that  there  was  an 'abundance  of  water-power  near 
to  the  city. 

The  new  test  of  the  civilisation  of  a  nation  is,  accord- 
ing to  a  Canadian,  the  amount  of  electric  current  it 
uses  per  cipita.  If  this  be  true  Canada  stands  high 
in  the  list  of  civilised  communities,  for  that  colony 
and  the  United  States  are  two  countries  that  are  far  and 
away  it.  advance  c<f  any  other  portion  of  the  globe  as, 
to  the  use  of  electricity.  Water  plays  a  most  important 
part  in  the  production  of  power,  and  this  is  converted 
into  current  and  cheaply  conveyed  to  many  cities. 
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Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  send  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questwns- 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In, 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adapt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  una  he 
entered  into  with  regard  to  successful  replies.    The  Editors  decision 

is  final.   

Question  No.  6. 

What  are  the  advantages  of  half-coil  windings  over 
whole-coil  windings  in  connection  with  three-phase 
generators  ?  How  are  these  connected  ?  Are  the  top 
and  bottom  coils  wound  in  the  same  direction  ?  And 
how  are  the  tappings  taken  from  the  completed  circuits  ? 
— "  Omicron." 

(Replies  to  Question  6  must  be  received  not  later  than 
August  1 8th).  


Iron  Conductors  tor  Power  Transmission.— It  will  be  remem- 
bered that  some  weeks  ago  we  pointed  out  the  possibilities  of 
iron  wiring  for  domestic  installations  where  the  size  of  copper 
conductor  otherwise  employed  would  have  to  be  larger  than 
required  by  considerations  of  conductivity  in  order  to  be  of 
sufficient  mechanical  strength.  1  It  now  appears  that  there  is  a 
possible  field  of  utility  for  iron  conductors  in  overhead  power 
transmission  under  the  same  general  condition,  i.e.,  where 
mechanical  rather  than  electrical  considerations  govern  the  size 
of  conductor  employed.  For  example,  the  Central  Connecticut 
Power  and  Light  Company  is  going  to'  try  double  galvanised 
No.  6  iron  wire  on  certain  rural  lines  where  the  voltage  drop 
will  be  inappreciable  (i.e.,  where  conductivity  is  not  the  primary 
consideration).  The  poles  will  be  set  250  ft.  apart,  and  the  wire 
sagged  to  such  an  extent  that  the  factor  of  safety  will  be  2  under 
a  wind  pressure  of  8  lbs.  per  sq.  ft.,  and  with  a  '-inch  coating  of 
sleet  on  the  wire.  Zinc  is,  of  course,  the  best  protection  against 
rusting  of  iron,  and  it  will  be  interesting  to  see  whether  this, 
scheme  (now  undertaken  on  account  of  the  present  abnormal 
price  of  copper)  does  not  offer  possibilities  in  the  way  of  cheapen- 
ing overhead  service  lines  for  rural  supply  in  this  country  and 
elsewhere.   ■   

le  ctbic  Vehicle  Handbook.  By  Cushing  and  Smith. — The- 
only  complete  and  practical  book  on  the  operation,  care  and  main- 
tenance of  all  classes  of  electric  vehicles.  Price  8a.  6d.  net,  post  free,, 
from  Electricity  Office. 
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SOLUTIONS  TO  QUESTIONS 
Set  at"  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
ELECTRICAL  ENGINEERING,  GRADE  I, 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 

(Continued  from  page  449.) 

Q-  5- — A  coil  of  copper  wire  has  a  resistance  of 
50  ohms  when  its  temperature  is  jy  C.  After  a  current 
has  been  passing  through  it  for  some  time  it  is  found 
that  no  volts  are  required  to  pass  2  amperes.  Calculate 
the  temperature  of  the  coil. 

A. — In  their  "  Standardisation  Rules  for  Electrical 
Machinery,"  the  Engineering  Standards  Committee 
recommend  that  the  temperature  rise  of  windings  by 
the  resistance  method  should  be  calculated  from  the 
following  formula  : — 

Temp.  Rise  °C.  =  (234.5  +  tt)  (j^-i) 

where  tj  CC  = initial  temperature  of  winding. 
Ri  =    ,,      resistance  ,, 
and  R2  =  final         „  „ 
In  the  above  question,  tj  =   15  °C,  Rj  =  50,  and 

R  "° 


55- 


v  Temperature  rise  y_  /  \  /55  x 

of  coil      \-  v234o+l3Aso   / =  5  - 

initial  temp, 
of  coil 


temp,  rise 
of  coil. 


Hence,  final  temp.  -1 
of  coil  j 

15  +  25  =  40°C. 
The  relation  between  the  initial  and  the  final  re- 
sistances is  often  expressed  in  a  form  slightly  different 
from  the  above,  viz.  : — 


R2  =  Rx{i  +  «.  (trti)j 


where  t2  =  final  temperature  of  winding, 
and  cc  =  temperature  co-efficient  of  resistance 
of  copper,  usually  taken  as  0.004  when 
the   initial    temperature   is  about 
15°  C 

Substituting  for  R2,  etc.,  we  have 

55  =^  50  {1  +  0.004  (t2.-i5)  } 
»t.  t2  =  400  C. 


Q.  6. — What  metals  would  you  employ  in  the  con- 
struction of  the  following  :  (a)  The  resistance  coil  of 
a  Wheatstone  bridge,  (b)  the  magnet  core  of  a  dynamo, 
(c)  the  armature  coils  of  a  dynamo,  (d)  the  needle  of  a 
galvanometer,  (e)  the  terminals  of  a  dynamo  ? 

A.  6. — (a)  For  the  resistance  coil  of  a  Wheatstone 
bridge  it  is  essential  that  the  material  employed  should 
have  as  small  a  temperature  co-efficient  as  possible. 
Also,  it  is  desirable  that  it  should  have  a  comparatively 
high  specific  resistance  in  order  to  reduce  the  length 
of  wire  required  for  large  resistances.  Such  alloys  as 
manganin,  eureka,  constantan,  and  nickel  silver 
possess  these  characteristics  and  are  consequently 
suitable  for  the  purpose  required. 

(b)  The  magnet  core  of  a  dynamo  is  made  of  cast 
steel,  wrought  iron  forgings,  or  laminated  iron.  Cast 
steel  poles  are  only  employed  when  the  magnet'  frame 
is  also  made  of  the  same  material. 


Owing  to  the  permeability  of  cast  iron  being  only 
about  a  half  of  that  of  cast  steel  or  wrought  iron, 
consideration  of  space  prohibits  its  use  for  magnet 
cores. 

Best  modern  practice  is  to  construct  the  whole  pole 
(including  the  pole-shoe)  of  laminated  iron,  since  this 
eliminates  any  possibility  of  fault  due  to  blow-holes  or 
lack  of  homogeneity  in  the  magnet  core,  and  greatly 
reduces  the  loss  of  energy  and  the  heating  due  to  eddy 
currents  in  the  pole-shoes. 

(c)  On  account  of  the  limited  space  available  in  the 
slots  of  an  armature,  it  is  necessary  to  employ  a  con- 
ductor having  as  high  an  electrical  conductivity  as 
possible.  The  choice  would  therefore  lie  between 
copper  and  silver.  Though  the  latter  has  a  slightly 
greater  conductivity  than  the  former,  its  high .  cost 
renders  its  use  for  armature  coils  quite  out  of  the 
question. 

(d)  The  needle  of  a  galvanometer  should  be  made  of 
good  tungsten  or  molybdenum  steel,  which  is  hardened 
and  often  tempered  to  a  straw  or  even  a  blue  tint, 
such  magnets  being  capable  of  retaining  their  magnetism 
practically  constant  for  a  considerable  time. 

(e)  The  terminals  of  a  dynamo  are  almost  invariably 
made  of  brass,  since  the  latter  is  much  cheaper  than 
copper,  is  mechanically  strong,  has  quite  a  high  con- 
ductivity (about  ith  that]  of  copper),  is  not  easily 
corroded  when  exposed  to  the  air,  and  can  be  tinned 
or  soldered  without  any  difficulty. 


Q..7. — Show  by  curves  the  relation  between  the 
magnetic  flux  density  B  and  the  magnetic  force  H 
in  the  following  materials  :  Cast  iron,  hard  steeL  soft 
wrought  iron,  brass. 
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Fig.  8. 

A.  7. — Gurves  marked  SWI,  HS,  and  CI  in  Fig. *8 
show  roughly  the  relation  between  the  magnetic  flux 
density  B  (to  the  scale  on  the  left-hand  side)  and  the 
magnetic  force  H  for  soft  wrought  iron,  hard  steel, 
and  cast  iron  respectively.  The  straight  line  Br  (to 
the  right-hand  scale)  gives  the  relationship  between 
the  same  quantities  for  brass  ;  the  permeability  being 
in  this  case  unity,  so  that  H  =  B. 

(To  be  continued.) 

The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E, 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technioal  journals.  Demy  12mo,  cloth,  round  corners,  cut 
flush  to  fit  pocket.  428  pages,  97  illustrations.  Price  3s.  3d.  net, 
post  free  from  Electricity  Office. 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 


[Continued  from  page  4^  \  ) 

New  Zealand. — New  Zealand  was  very  early  in  the 
field  in  establishing  telephone  exchanges  at  its  principal 
centres,  and  many  of  the  exchanges  installed  between 
twenty  and  thirty  years  ago  are  still  in  operation.  The 
boards  are  mostly  of  the  old  Western  Electric  magneto 
type,  with  branching  multiple  and  with  drop-shutter 
line  and  ring-off  indicators.  There  are  also  other 
makes  of  magneto-  boards  in  use.  Many  of  the  larger 
exchanges  have  become  quite  inadequate  for  present 
requirements,  and  the  question  of  substituting  more 
efficient  systems  has  been  before  the  authorities  for  some 
years  past.  The  introduction  of  the  central-battery 
manual  system  was  contemplated,  and  three  Western 
Electric  central-battery  exchanges  were  installed,  but 
the  administration  hesitated  to  introduce  this  system 
generally  in  view  of  the  development  of  automatic 
systems.  In  191 1  the  Chief  Electrician  of  the  Depart- 
ment was  deputed  to  inquire  into  the  various  systems 
In  use  in  America  and  Europe,  and  as  a  result  of  very 
exhaustive  inyestigations  he  recommended  the  adoption 
•of  automatic  exchanges  for  several  of  the  principal 
towns.  Experiments  were  carried  out  with  several 
automatic  systems  available  at  the  time,  and  the 
Western  Electric  Company's  lull-automatic  system  was 
decided  upon  as  being  the  best  calculated  to  meet  the 
varied  services  of  the  Dominion-  Contracts  were  en- 
tered into  with  this  company  for  exchanges  for  the 
Wellington  and  Auckland  telephone  areas,  and  for 
separate  single  exchange  installations  for  Masterton, 
Hamilton,  Oamaru,  and  Blenheim.  Masterton  and 
Hamilton  are  being  equipped  for  800  lines,  and  Oarroaru 
and  Blenheim  for  600  lines.  The  ultimate  capacity 
of  each  of  these  exchanges  is  the  same,  yiz.,  1,800  sub- 
scribers' lines,  and  200  junction  lines  for  special  ser- 
vices. At  each  exchange  a  separate  manual  toll  board, 
is  being  provided5  to<  take  all  special  services  such  as 
tiunk  (toll)  lines  to^distant  exchanges,  farmers'  lines, 
which  are  magneto,  and  some  of  which  are  earthed 
lines,  pay  station  lines,  both  magneto  and  central 
battery,  &c.  The  cord  circuits  on  the  toll  board  are  of 
special  interest,  inasmuch  as  they  give  connection 
between  all  the  different  kinds  of  line  circuits  on  the 
exchange  without  the  aid  of  auxiliary  switching  keys, 
and  each  cord  circuit  affords  complete  supervision  on 
all  connections  made. 

At  Wellington  the  system-  will  have  three  main  ex- 
changes with  immediate  equipment  respectively  for 
4,000,  2,500,  and  600  lines  (ultimate  capacities  8,000, 
4,000,  and  2,000  respectively).  In  addition  three  sub, 
or  "  satellite  "  exchanges  off  the  largest  main  ex- 
change with  capacities  from  200  to  600  lines  are  con- 
templated, the  ultimate  capacity  of  the  whole  system 
being  20,000  lines,  and  accessory  junction  lines.  Two 
of  the  main  exchanges  are  now  being  installed,  and 
but  for  delays  caused  by  the  war  these  would  have 
been  in  operation  by  now.  At  Auckland  the  arrange- 
ments will  be  on  similar  lines  with  four  main  exchanges, 
and    two    "satellite  "   exchanges,    the   total  ultimate 
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capacity  being  the  same  as  at  Wellington.  Each 
system  will  have  a  common  manual  toll  board  situated 
at  the  principal  exchange  in  each  caser  Subscribers' 
meters  are  not  being  installed  at  present,  but  provision 
is  being  made  so  that  they  can  be  "put  in,  either  in  part 
or  whole,  at  any  time,  and  the  meters  when  installed 
will  register  effective  local  calls  only.  A  time  alarm- 
signal  is  provided  to  indicate  an  earthed  line,  and  also 
to  show  when  a  subscriber's  line  is  being  wrongfully 
held  up.  All  exchanges  are  arranged  for  main  line 
service,  private  branch  exchange  service,  and1  for  party 
line  service.  There  are  many  other  interesting  features 
in  the  design  of  this  system,  but  details  of  these  are 
beyond  the  scope  of  this  paper.  There  is  every  confi- 
dence that  the  system  will  adequately  meet  the  very 
varied  telephonic  conditions  of  the  country,  and  it  is 
not  too  much  to  say  that  before  many  years  have 
passed  all  the  important  exchanges  throughout  the 
Dominion  will  be  "  automatic."  Herein  lies  an  object 
lesson  to  countries  similarly  situated  as  to  climatic  and 
economic  conditions. 

The  cables  are  laid  in  iron  pipes  or  fibre  conduits  for 
distribution  from  the  exchanges.  They  are  led  directly 
underground  into  buildings  where  this  is  warranted,  but 
in  a  more  general  way  are  pot-headed  and  taken  through 
pole  distribution-boxes  to  open  wires  on  poles.  The  pole 
boxes  are  of  American  type,  and  are  fitted  with  carbon 
dischargers  and  fuses.  Armoured  cable  is  also  used  a 
good  deal.  Dry-core  lead-sheathedi  aerial  cable  is  also 
largely  employed,  but  owing  to  high  winds  many  faults 
occur  in  this  due  to  crystallisation  of  the  lead,  and  frac- 
tures at  forked  joints.  The  tendency,  therefore,  is  not  to 
use  this  class  of  cable  so  much  as  formerly.  These  cables 
are  suspended  by  means  of  tarred  marline  hangers  on 
steel  suspender  wires.  Dry-air  plant  is  provided  at  the 
principal  exchanges,  but  portable  machines  of  British 
Post  Office  types  are  mostly  used.  Leading-in  to  sub- 
scribers' instruments  is  by  means  of  high-grade  twin 
twisted  rubber-covered  wire,  braided  and  compounded. 
Carbon  lightning  discharges  are  provided1  at  the  sub- 
scribers' instruments.  These  are  fitted  either  outside  of 
just  inside  the  building  at  the  point  of  entrance  of  the 
wires.  Fuses  are  also'  fitted  where  there  is  a  possibility 
of  contact  with  lighting  or  power  wires.  Dry  cells  are 
used  to  some  extent  on  subscribers'  magneto  instru- 
ments, but  Leclanche  No-  2  porous-pot  cells  are  in 
almost  general  use.  There  is  a  considerable  network 
of  trunk-  telephone  circuits.  Nearly  all  outlying 
exchanges  are  connected  with  their  larger  centres,  and 
some  of  the  latter  are  interconnected.  The  longest 
speaking  circuit  is  that  between  Wellington  and  Auck- 
land,, a  distance  of  about  420  miles.  This  is  obtained 
from  two  400  lb.  copper  wires  which  are  used  for  quad- 
ruplex  telegraph  purposes  during  the  daytime.  At 
night-time — after  6  p.m. — they  are  used  as  a  telephone 
trunk  circuit.  The  trunk  wires  are  erected  on  the  twist 
principle,  and  they  are  generally  carried  on  the  same 
poles  as  the  telegraph  wires.  In  many  cases  telegraph 
circuits  are  superimposed  on  the  telephone  wires,  and 
phantom  telephone  circuits  are  also  obtained.  Loading 
coils  have  not  so  far  been  installed,  but  their  introduc- 
tion is  under  consideration.  The  standard  of  speech  on 
trunk  lines  is  the  equivalent  of  30  miles  of  standard 
cable.  The  number  of  telephones  per  100  inhabitants 
is  4.6. 

(To  be  continued.) 
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Reviews  of  Books,  &C. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
.five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

The  Boy  Mechanic.  Vol.  II.  1,000  things  for  boys  to 
do.  Cloth  4I0,  473  pp.,  995  illustrations.  (Chicago  :  Popular 
Mechanics  Co.,  8s.  6d.  net.)— Some  months  back  we  alluded 
to  Vol.  I.  of  this  work,  and  were  much  impressed  with  its 
practical  value.  We  are,  therefore,  all  the  more  pleased  to 
welcome  Vol.  II.,  which  is,  if  i>ossible,  even  more  electrical 
than  its  predecessor.  Taken  all  round  the  average  boy  will 
.find  enough  information  in  its  pages  to  interest  him  in  any 
branch  of'  practical  science,  while  the  parent  can  also  refer 
to  its  pages  with  the  knowledge  that  many  household  breaks 
and  troubles  can  be  remedied  by  following  the  instructions 
which  are  so  clearly  given  and  generally  speaking  illus- 
trated. In  the  strict  sense  of  the  'word  a  u  review  "  is 
impossible— dike  a  dictionary,  there  is  a  total  absence  of 
plot,  but  it  is  sufficient  to  say  that  to  see  is  to  crave  posses- 
sion, and  as  an  investment  the  book  is  wonderfully  cheap 
at  the  price. 


Electrical  Engineering  Practice:  A  Practical  Treatise 
for  Civil,  Mechanical,  and  Electrical  Engineers.  By  J.  W. 
Meares,  F.R.A.S.,  M.Inst.C.E;,  M.I.E.E.,  Electrical 
Adviser  to  the  Government  of  India,  assisted  by  R.  E.  Neale, 
B.Sc,  A. G.G.I.  Third  edition,  revised  and  enlarged.  86 
illustrations.    (Spon.   25s.  net.) 

This  book,  under  an  earlier  name,  "  Electrical  Engineer- 
ing in  India,"  has  won  a  position  for  itself  amongst  Indian 
engineers.  In  an  enlarged  form,  after  careful  revision,  and 
with  many  additions,  it  now  appeals  under  a  new  title  to  a 
larger  clientele.  In  the  preface  the  author  acknowledges  the 
great  help  which  Mr.  R.  E.  Neale — a  gentleman  well  known 
to  our  readers — ha9  given  in  preparing  this  new  edition. 

The  book  in  its  earlier  chapters  deals  clearly  with  the  ele- 
mentary principles  underlying  electrical  engineering  science, 
and  then  particularly  with  the  various  practical  applications 
net  with  bv  the  general  engineer.  It  is  thoroughly  up-to- 
date,  and  should  form  a  valuable  addition  to  the  library  of 
engineers,  who,  specialising  in  other  branches,  wish  to 
follow  with  an  intelligent  interest  the  progress  which  is 
ever  being  made  in  electrical  engineering  practice. 

It  combines  in  one  book  the  general  information,  particu- 
lars of  ruling  regulations,  and  the  essential  theoretical  con- 
siderations which  the  purely  electrical  engineer  possesses 
spread  over  a  number  of  well-thumbed  reference  books. 
Many  of  the  special  sections  are  very  good,  particularly  those 
dealing  with  domestic  applications  of  electricity  and  elec- 
tricity tariffs.  In  the  former  the  essential  points  of  success- 
ful heating  and  cooking  appliances  are  stated,  while  in  the 
latter  the  Hopkinson  principle  of  charge,  with  its  many 
adaptations,  is  explained  and  illustrated  by  reference  to  actual 
British  and  Indian  electricity  charges.  Attention  should 
also  be  directed  to  the  complete  information  given  in  regard 
to  present-day  mining  systems,  not  only  their  special  features, 
but  also  their  cost,  and  the  conditions  which  to  comply  with 
regulations  they  must  meet.  The  chapter  relating  to  electric 
road  vehicles  is  very  complete,  and  affords  a  complete  resume 
of  the  present  position  of  the  electric  car.  Overhead  lines 
receive  considerable  attention;  a  section  deals  with  specifica- 
tions, and  the  questions  of  maintenance  and  depreciation, 
while  the  last  chapter  is  a  very  useful  description  of  the 
various  instruments  needed  to  carry  out  standard  tests. 

The  book  is  an  exceedingly  useful  one,  and  is  sure  to  find 
its  way  into  the  hands  of  those  general  engineers  for  whom 
in  a  special  sense  it  has  been  written. 


KlVF.MATOGUAPH     YEAR-BOOK.      PROGRAMME,     DlARV  AND 

Directory,  1917.  540  pp.,  illustrated.  (Kinematograph, 
Ltd.  Paper  is.,  post  free  is.  $d.  ;  cloth  2s.  6d.,  post  free 
2s.  1  id.) — The  fourth  edition  of  this  annual,  now  securely 
established  as  a'n  "  indispensable,"  is  better  than  ever,  not- 


withstanding the  difficulties  in  printing  and  publishing  occa- 
sioned bv  the  war.  The  year  i<)i<>  was  die  most  momentous 
in  the  history  of  the  kinematograph,  and  although  there 
could  naturally  be  little  done  in  the  way  of  marketing  new 
types  of  equipment,  the  year  was  very  far  from  barren  on 
the  technical  side,  whilst  the  many  difficulties  and  tests 
imposed  by  the  war  led  to  a  great  consolidation  of  the 
industry.  In  the  words  of  the  Year-Book,  "  the  weeding- 
out  process  has  left  the  ground  cleaner  and  better."  In 
his  technical  survey  Mr.  Colin  Bennett  outlines  the  pos- 
sibilities of  great  improvements  in  illuminants  for  cine- 
projectors.  The  secret  history  of  the  Cabinet  Film  (by  Cecil 
Hep  worth)  makes  good  reading  and  arouses  mixed  feelings. 
It  is  hopeless  to  do  justice  to  all  the  contents  of  this  540- 
page  bargain,  hut  we  commend  it  heartily  to  every  reader 
who  is  interested  in  any  branch  of  cinematography,  and  we 
would  enumerate  the  following  features  which  particularly 
"  catch  our  eye."  A  digest  of  acts  and  regulations  affect- 
ing the  film  industry.  A  summary  of  the  year  s  Trade  topics. 
Specimens  of  the  world's  film  trade  marks.  Cine-statistics 
for  the  year.  Notes  on  new  theatres,  new  companies,  social 
function,  personal  pars.  Calendar  and  film  diary  for  19 17, 
alone  worth  more  than  the  cost  of  the  whole  book,  and  the 
same  may  be  said  of  the  truly  remarkable  directory  to  the 
firms,  theatres,  agents  (and  everything  else !)  of  cinemato- 
graphy. "  Knotty  Points  Digested  "  contains  more  tech- 
nical information  than  many  a  text-book.  In  fact,  .from 
whatever  point  of  view  this  Year-Book  is  regarded,  it  is  re- 
markable value,  and  will  certainly  sell  like  hot  cakes. 


Correspondence. 


The  Editor,  Electricity,  London. 
Dear  Sir, — With  reference  to  your  Editorial  of  6th 
April.  I  have  noticed  the  Leclanche  cells  in  which  a 
lead  casting  is  .made  on  to  the  carbon  plate,  to  form  the 
Positive  Terminal,  are  the  ones  which  give  trouble.  A, 
this  casting  cannot  be  made  perfect  with  the  carbon  plates 
it  allows  the  sal-ammoniac  to  creep  up  between  the  lead 
cap  and  carbon  plate,  and  forms  a  white  powder,  which 
has  a  very  high  resistance,  and  interferes  with  the  output 
of  the  cell.  I  find  burning  off  the  lead  cap  and  using  a 
brass  clamp  instead,  removes  the  difficulty. 

Yours  faithfully, 

C.  Capstick, 

I.  E.  Telegraph  Dept., 
Manora  (Sind.)  India., 
2cth  June,  i9T7. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Officer  for  the  Week  :  Platoon  Commander  P. 
Bowden.  Monday,  Aug.  13:  Technical  Instruction  (Search- 
light) for  No.  3  Company,  Right  Half  Company,  at  Regency 
Street  ;  Drill,  No.  3  Company,  Left  Half  Company  ;  Signalling 
Class  ;  Recruits'  Drill,  6.30.  Tuesday  :  Lecture,  6.30  ;  Physical 
Drill  and  Bayonet  Fighting,  7.30.  Wednesday  :  Drill  and 
Elementary  Bridge  Construction,  No.  1  Company,  Right  Half 
Company  .  Thursday  :  Drill  and  Elementary  Bridge  Con- 
struction, No.  2  Company,  Right  Half  Company.  Ambulance 
Class.  Friday  :  Technical  Instruction  (Searchlight),  for  No.  3 
Company,  Left  Half  Company,  at  Regency  Street  ;  Drill, 
No.  3  Company,  Right  Half  Company  ;  Signalling  Class  ; 
Recruits'  Drill,  6.30.  Musketry:  All  N.C.Os.  and  men  who  have 
signed  the  "  A  "  and  "  B  "  agreements  are  required  to  attend 
during  this  month  to  re-classify  in  order  to  enable  the  Corps 
to  obtain  the  Capitation  Grant.  Preference  will  be  given 
to  these  men  in  firing.    Other  orders  as  usual. 


Field  Telephones  fob  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones, 130  pp.,  70  illustrations.  2s.  9d.  post  fre9  from  Electricity 
Office. 
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Various  Items. 


Burnley.— Gunner  Geo.  Wilson,  aged  34,  of  the  Siege  Battery, 
R.G.A.,  employed  on  the  Burnley  trams,  has  died  from  wounds 
received  in  action. 

Accrington. — Private  Herbert  Akred,  South  Lancashire 
Regiment,  a  conductor  on  the  Accrington  cars,  has  been  killed 
in  action,  having  been  previously  wounded. 

Preston.— Gunner  Arthur  Holt,  aged  22,  of  the,  R.F.A.,  has 
been  killed  in  action.  He  enlisted  on  the  first  day  of  the  war, 
prior  to  which  he  had  been  employed  at  the  United  Electric  Car 
Works,  Preston.  t      t  ■> .      .  ;",•  i<  .  , 

Coal.  The  Controller  of  Coal  Mines  has  appointed  Mr.  I-1  rank 

Pick,  Commercial  Manager  of  the  London  Electric  Railways,  as 
his  assistant  to  deal  with  matters  in  connection  with  the  London 
Coal  Distribution  Scheme. 

Nelson.  The  Ministry  of  Munitions  has  refused  to  sanction 

the  importation  of  an  electric  wagon  purchased  by  the  Health 
Committee  of  Nelson  from  the  Edison  Accumulator  Coy.,  Ltd. 
The  Committee  have  decided  to  ask  the  L.G.B.  to  assist  them 
in  obtaining  permission  for  the  delivery  of  the  wagon. 

Llanelly.  The  employes  of  the  Llanelly  and  District  Electrical 

Light  and  Traction  Co.  have  decided  to  strike  on  the  wages 
question.  An  official  interviewed  states  that  the  strike  was 
taking  place  in  face  of  the  fact  that  the  question  has  been 
referred  to  arbitration,  agreed  upon  by  the  men's  representatives 
and  the  company,  the  employes  complain  of  delay  in  negotiations. 

A  Missing  Electrician.— Private  Albert  Powell,  King's  Royal 
Rifles  is  reported  as  missing,  and  his  friends  would  be  glad  to 
hear  of  him.  He  is  a  native  of  Pentyrch,  and  28  years  of  age. 
Prior  to  the  war  he  was  an  electrician  in  the  Falcon  Gold  Mines, 
Rhodesia,  where  he  emigrated  about  three  years  ago.  His 
sister,  Mrs.  A.  A.  Williams,  Morganstown,  Rudyr,  would  be  glad 
to  hear  tidings  of  him.  . 

Bristol.  A  settlement  has  been  obtained  between  the  Bristol 

Electrical  Contractors'  Association  and  the  Electrical  Trades 
Union  re  the  latter" s  application  for  an  advance  in  wages.  The 
'settlement  is  as  follows  :— On  and  after  the  first  pay-day  follow- 
ing June  19,  1917,  the  rate  for  electricians,  electrical  fitters, 
cable  jointers,  and  armature  winders  shall  be  is.  ojd.  per  hour. 
Charge  hands  to  receive  id.  hour  extra. 

Change  Of  Address. — The  Government  Authorities  having 
commandeered  the  offices  of  The  Consolidated  Pneumatic  Tool 
Co..  Ltd.,  at  Palace  Chambers,  they  have  been  obliged  to  secure 
temporary  accommodation  at  Egyptian  House,  170,  Piccadilly, 
W.  1,  to  which  address  all  communications  should.be  sent  until 
further  notice.  The  telegraphic  address  will  be  "  Caulking, 
Piccy,  London,"  but  there  will  be  no  alteration  to  the  present 
telephone  number,  viz.,  Gerrard  9215  (3  lines). 

Bolton. — At  the  Electricity  Commission,  on  August  2,  a  letter 
was  read  from  Mr.  Robt.  Baker,  tendering  his  resignation  as 
superintendent  of  the  Electricity  Fittings  Department,  and  the 
same  was  received,  to  take  effect  from  August  31.  The  Com- 
mittee regretted  that  owing  to  his  state  of  health  he  had  deemed 
it  needful  to  retire,  and  expressed  its  high  appreciation  of  the 
services  rendered  by  Mr.  Baker.  It  was  resolved  that  his  ser- 
vices" be  retained  in  a  consultative  capacity  in  connection  with 
the  Department,  at  a  salary  of  ^62  10s.  per  annum. 

Blackpool.— Gunner  W.  L.  Wolstenholme,  R.F.A.,  is  reported 
wounded  in  action.  He  has  lost  a  thumb  and  two  fingers.  Pre- 
vious to  the  war  he  was  employed  by  Messrs.  Jones  Bros.,  the 

well-known  electricians,  Birley  Street.  Private  Wm.  Payne, 

K.O.R.L.  Regiment,  is  wounded  in  action.  Prior  to  enlistment 
he  was  employed  by  the  Blackpool  and  Fleetwood  Tramroad 
Company.  Private  Jack  Audsley,  King's  Liverpool  Regi- 
ment, has  been  killed  in  action.  He  was  previously  employed 
in  the  Corporation  Tramways  permanent  way  department. 

The  Strike  of  Electricians  at  Cardiff.— About  300  members  of 
the  Electrical  Trade  Union  who  came  out  on  strike,  decided  to 
resume  work  after  a  joint  meeting  between  the  representatives 
of  the  Union,  the  Electrical  Contractors"  Association  and  Mr. 
Palgrave  Simpson,  representing  the  Ministry  of  Munitions.  The 
men  struck  work  because  they  alleged  the  employers  refuse  to 
abide  by  an  award  made  on  June  8th  last,  giving  them  an 
advance  of  12  per  cent,  per  week  over  and  above  pre-war  wages. 
It  has  been  decided  to  refer  the  matter  to  Sir  George  Askwith, 
and  work  is  to  go  on  until  his  decision  is  made  known. 


Comment  is  Needless  !— In  the  "  Electric  Vehicle  "  for  Decem- 
ber, 1916,  there  is  the  announcement  "  858  electric  vehicles  are 
now  in  use  or  on  order  (in  Great  Britain)  as  compared  with  1 50 
in  1914."  In  March,  1917,  the  number  had  increased  to  9M— 
and  in  June  to  954  excluding,  in  both  cases,  an  unspecified 
number  of  vehicles  ordered  by  various  railwav,  shipping 
and  engineering  Jfirms,  and  "  an  indefinite  number  of 
small  electric  trucks  for  munitions  and  other  purposes. 
Probably  not  far  short  of  a  ten-fold  increase  in  three 
years  !  Progress  will  be  yet  more  rapid  in  future,  and  m  the 
field  of  pleasure  vehicles  as  well  as  in  industrial  service.  Already 
there  are  two-seater  "  electrics  "  on  the  market,  costing  only 
£200  to  £250  and  capable  of  100  miles  or  over  on  one  charge  . 
The  incubus  of  dear  petrol  need  not  worry  us  greatly,  ihe 
"  electric  "  is  coming  into  its  own  at  last. 

Victims  of  the  Electric  Furnace.— They  are  not  many,  says 
"  LTndustrie  Electrique,"  and  no  one  nas  much  sympathy  witn 
them,  who  are  victimised  by  the  artificial  diamonds,  rubies, 
sapphires  and  emeralds  made  so  faultlessly  by  the  electric 
furnace.  These  false  stones  may  6ost  2d.  a  carat  to  produce, 
and  "  scientific  rubies  "  in  particular  may  be  made  111  quantities 
of  80  to  100  lbs.  in  the  furnace.  Artificial  sapphires  are  well 
known  from  their  use  in  electricity  meters  and  from  their  applica- 
tion as  bearings  and  collars  in  other  measuring  instruments 
balances,  etc.  Germans,  however,  would  not  have  been  satisfied 
if  they  had  not  succeeded  in  finding  less  honest  applications  ior 
the  artificial  stones.  Their  success  has  naturally  caused  com- 
plaints from  producers  and  lovers  of  real  gems.  Certain  British 
colonies  draw  a  considerable  part  of  their  revenue  from  this 
source,  and  amongst  those  who  complain  against  artificial  stones 
are  Australian  and  South  African  speculators  and  (needless  to 
say  !)  the  nouveaux  riches.  , 

"Legal.— In'  the  Record  Court  of  Belfast  Assizes  recently,  the 
Right  Honourable -Mr.  Justice  Dodds  had  a  case  before  him  com- 
ing under  Lord  Campbell's  Act.  The  plaintiff  was  James 
M'Erlean,  as  Irish  Guardsman,  who  resides  at  10,  Vicinage  Park 
the  defendant  being  Stanley  Johnston,  electrical  and  general 
engineer,  9,  Queen  -Street,  Belfast.  Plaintiff's  allegation  was 
that  his  son,~ James  Gerald  M'Erlean  (17)  had  been  exposed 
by  the  defendant  to  unnecessary  risk  at  Inver  Bleach  Works, 
Larne  where  defendant  had  a  contract  to  perform  in  September, 
1916,  and  that  as  a  result  the  lad,  who  was  an  apprentice  to 
electrical  engineering,  was  caught  by  the  machinery  and  killed. 
Defendant  denied  that  at  the  time  referred  to  the  boy  was 
employed  by  him  as  an  apprentice.  He  also  denied  tht  he 
knew  any  of  the  work  was  to  be  done  111  proximity  to 
dangerous  machinery,  or  that  it  was  dangerous  ;  by  reason 
of  such  proximity,  and  he  ordered  the  boy  to  execute  the  work, 
and  that  he  knew,  or  ought  to  have  known,  that  the  deceased 
was  inexperienced  and  ignorant  of  the  danger.  Defendant 
further  denied  contributory  negligence,  and  submitted  that  if 
the  work  was  dangerous  the  deceased  was  aware  of  the  risk, 
and  undertook  it  voluntarily.  Plaintiff  was  represented  by 
Mr  D  M  Wilson,  K.C.,  Mr.  Richard  Best,  K.C.,  and  Mr.  William 
Beattie  (instructed  by  Mr.  N.  Tughan),  while  for  the  defendant 
were  Mr.  Henry  Hanna,  K.C.,  and  Mr.  James  Andrews  (in- 
structed by  Messrs.  C.  and  H.  Jefferson).  His  Lordship  decided 
in  favour  of  the  plaintiff  and  awarded  £150.  Mr.  Andrews, 
asked  for  stay  of  execution,  which  w  as  granted. 


Trade  Notes. 


Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lec- 
tures to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value 
to  those  interested  in  usinK  coal  with  economy  and  efficiency.  Royal 
8vo.  illustrated,  Is.  Id.  net.  post  free  from  Electricity  Office. 


List  No   75B  from  the  Westinghouse  Cooper  Hewitt  Co., 

Ltd  80  York  Road,  King's  Cross,  deals  with  their  Mercury 
Vapour  '  Converter  for  Transforming  Alternating  Current. 
In  addition  to  prices  and  other  particulars  of  the  various  standard 
converters  the  list  gives  much  useful  and  interesting  technical 
information  on  the  subject  of  these  rectifiers.  Incidentally, 
it  is  worthy  of  note  by  telephone  engineers  that  the  Company 
is  now  manufacturing  a  special  series  of  Rectifiers  for  the  charging 
of  telephone  batteries. 

In  view  of  the  present  restrictions  imposed  upon  the  trade 
in  regard  to  the  distribution  of  catalogues,  considerable  interest 
attaches  to  the  neat  and  attractive  postcards  and  billheads 
instituted  by  the  "Z"  Electric  Lamp  Manufacturing  Co., 
Ltd  Southfields,  London,  S.W.,  which  have  been  designed 
specially  for  the  use  of  the  trade  in  the  present  emergency. 
Both  card  and  billhead  are  surmounted  by  a  neat  advertise- 
ment of  the  well-known  "  Z  "  Lamps,  and  can  be  supplied 
over-printed  with  customers'  names  and  addresses  free  of  charge. 
The  billheads  are  made  up  in  pads  of  100  each,  and  should 
prove  invaluable  to  retail  traders. 
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AN  ELECTRIC  STATISTICIAN. 


Successful  experiments  have  been  made  in  various  parts 
of  the  world  with  electrically  operated  machines  for  analys- 
ing- census  statistics.  Similar  machines  may  be  used  to 
analyse  statistics  of  any  description,  and  the  more  volu- 
minous and  complex  the  returns  to  be  analysed,  the  greater 
is  the  advantage  of  using  an  automatic  machine  for  their 
•treatment.  At  any  time  it  would  be  desirable  to  relieve 
men  and  women  as  completely  as  possible  from  the  fear- 
fully trying  and  monotonous  work  of  compiling  and  analysing 
statistics,  but  under  the  labour  conditions  of  the  future  it 
will  be  nothing  less  than  criminal  folly  to  waste  brains 
on  what  can  be  accomplished  more  swiftly  and  with  less  risk 
of  error,  by  an  automatic  machine.  The  value  of  undigested! 
statistics  is  nil.  What  we  need  (whatever  the  subject  may 
be)  is  as  many  as  possible  returns,  made  out  so  as  to  re- 
present accurately  the  conditions  in  the  particular  case  con- 
cerned. These  returns  have  then  to  be  analysed  and  sum- 
marised, and  in  order  that  maximum  benefit  may  be  ob- 
tained from  the  statistics  they  must  be  analysed  on  several 
or  many  bases,  so  as  to  refer  different  variables  to  different 
controlling  conditions.  All  this  occupy  time  and  costs  a 
great  deal  of  money  if  the  statistics  are  to  be  compiled  "  by 
hand,"  but  an  electrical  statistician  such  as  described  briefly 
in  the  next  paragraph  will  analyse  returns  by  the  million 
with  unfailing  accuracy  and  at  high  speed  -  and  nominal 
cost. 

The  fundamental  step  in  the  electrical  analysis  of  statis- 
tics is  to  perforate  a  card  in  accordance  with  a  predeter- 
mined code.  The  card  is  set  out  with  columns  and  lines 
each  corresponding  to  one  of  the  factors  embraced  by  the 
statistics.  This  being  so,  it  is  obviously  possible  to  repre- 
sent the  whole  of  the  information  given  on  any  particular 
return  by  a  number  of  holes  punched  in  appropriate  columns 
and  lines  on  the  card.  Once  the  card  is  prepared  (and  this 
is  naturally  a  process  demanding  the  personal  attention  and 
discrimination  of  an  operator)  the  rest  is  simple.  The  pre- 
pared cards  are  used,  like  the  perforated  paper  in  an  electric 
piano  or  the  perforated  strip  in  a  high  speed  telegraph 
"sender,"  to  make  and  break  electrical  contacts.  The  card 
is  passed  between  springy  contact-brushes  and  a  contact 
drum,  and  when  a  brush  passes  through  a  hole  and  touches 
the  contact  drum  the  exciting  current  of  an  electro-magnet 
is  closed.  According  to  the  distance  which  the  card  travels 
before  this  contact  is  made,  the  magnet  "sets"  deflecting 
rails  to  throw  the  card  into  one  or  other  of  a  number  of 
bins  or  pigeon-holes,  or  there  is  started  sooner  or  later  a 
.  counting  mechanism,  the  record  on  which  therefore  varies 


with  the  position  of  the  hole  in  the  card.  It  is  thus  pos- 
sible to  classify  the  cards  on  any  desired  basis  and  then  to 
total  up  their  indications  by  purely  automatic  means. 

The  Hollerith  statistical  equipment,  described  recently  in 
E.T.Z.,  takes  cards  with  27,  37  or  45  columns  and  12  rows. 
Perforation  is  accomplished  by  a  series  of  punches  actuated 
by  keys  of  typewriter  pattern  and  the  card  is  fed  forward 
automatically,  one  column  at  a  time,  past  the  punching 
plate.  According  to  the  size  of  card  and  complexity  of  the 
record  from  200  to  400  cards  per  hour  can  be  prepared  by  a 
skilled  operator.  Three  or  four  hundred  cards  at  a  time  may 
be  placed  in  the  sorting  machine,  which  sorts  the  cards  into 
one  or  other  of  12  receptacles  at  the  rate  of  15,000  cards 
per  hour.  This  machine  works  on  only  one  column  at  a 
time,  but  the  cards  thus  sorted  can  be  sub-classified  accord- 
ing to  the  perforations  in  another  column  by  passing  them 
through  the  machine  again  after  re-setting  the  contact  brush. 

The  adding  machine  in  this  equipment  may  have  anything 
up  to  five  counting  trains  and  is  thus  able  to  add  five  column 
at  once,  up  to  7  places  each  in  the  figures  or  amounts  to  be 
added.  The  totals  for  the  classified  and  sub-classified  cards 
can  thus  be  obtained  at  extraordinary  speed.  Each  train 
adds  7-place  figures  at  the  rate  of  10,000  per  hour,  hence  a 
five-train  machine  will  add  500,000  seven-place  figures  in  10 
hours. 

These  machines  are  not  sold  outright  but  hired  at  4s. 
a  month  for  the  sorting  machine  and  £12  a  month  for  a 
45-place  adding  machine.  The  sorting  machine  consumes 
only  5  or  6  B.O.T.  units  per  million  cards.  The  price  of  the 
cards  themselves  is  about  4s.  a  thousand.  The  cost  of 
wages  to  operate  the  machines  may  easily  be  estimated  from 
the  production  data  given  above,  assuming  the  current  rate 
of  pay  for  clerical  labour.  One  person  can  attend  easily  to 
both  sorting  and  adding  machines. 

There  should  be  a  good  field  for  British  inventors  and 
manufacturers  in  developing  machines  of  this  type  for  use 
in  compiling  cost  data  in  industrial  concerns  and  for  census, 
and,  in  fact,  any  statistical  work. 


TEN  RULES  FOR  FOREMEN.* 

1.  — Be  Fair. 

Have  no  favourites  and  no  scapegoats.  A  foreman  has 
to  act  as  judge  many  times  every  day.  Therefore  he 
must  be  just. 

2.  — Make  Few  Protases  and  Keep  Them. 

A  foreman  must  be  the  exact  opposite  of  a  politician. 
Politics  is  the  art  of  making  promises ;  and  sometimes  a 
foreman  forgets  that  his  job  requires  a  far  higher  standard 
of  truth  and  honour  than  prevails  in  politics. 

3.  — Don't  Waste  Anger.    Use  it. 

Your  anger  is  the  most  valuable  thing  you  have;  but 
you  should  not  use  it  carelessly.  Keep  your  most  forceful 
language  for  special  occasions.  Before  a  foreman  can 
control  other  people  successfully  he  must  learn  to  control 
himself. 

4.  — Always  Hear  the  Othe\Side.  " 

Never  blame  a  worker  until  he  ha9  been  given  a  chance 
to  give  his  point  of  view. 

5.  — Don't  Hold  Spite.  Forgive. 

When  you  have  had  to  scold  a  worker,  be  sure  that  you 
go  to  him  next  day,  in  a  friendly  way  and  show  him  how 
to  do  something.  There  should  always  be  blue  sky  and 
sunshine  after  a  storm. 

6.  — Never  Show  Discouragement. 

Never  let  yourself  be  beaten.   A  foreman  must  have  per- 
severance, and  never  say  die. 
J.— Notice  Good  Work  as  Well  as  Bad, 

Mingle  praise  and  blame.    Let  the  workers  see  that  you 
can  appreciate  as  well  as  condemn. 
S.—  Walch  for  Aptitudes. 

Take  a  keen  human  interest  in  your  workers.  Notice 
them.   Study  them.   Put  each  one  where  he  can  do  best. 

*  The  Central  Station. 
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9  — Be  an  Optimist. 

Don't  let  your  worries  and  troubles  deform  you  into  a 
pessimist.    Inspire  conlidence.    Put  the  "  righto!  "  spirit 
into  the  works.    Say — "  Come  along  men,  all  together!  " 
ID, — Take  Your  Full  Share  of  the  Blame. 

This  is  the  most  difficult  of  all.  It  is  heroic.  But  the 
foreman  who  can  share  both  blame  and  praise  with  his 
workers  will  have  discovered  the  secret  of  managing  his 
men. 


*  SOLUTIONS  TO  QUESTIONS 

Set  at  the  1917  Examination  of  .  the  City  and 
Guilds  Institute. 
ELECTRICAL  ENGINEERING,  GRADE  I. 


By  Edward  Hughes,.  B.Sc,  Eng.  (Hons.),"A.M.I.E.E. 


(Continued  from  page  471.) 

Q.  8. — Make  a  sketch  of  the  working  parts  of  a 
voltmeter  and  explain  how  it  acts. 

A.  8. — [Since  the  type  of  voltmeter  to  be  described 
is  not  specified,  that  working  on  the  moving-iron 
principle  will  be  considered,  especially  as  the  moving- 
coil  instrument  is  usually  given  greater  attention  in 
text-books]. 

Fig.  9  shows  diagrammatically  the  end  elevation  and 
the  section  of  one  form  of  a  moving-iron  instrument. 


Fig.  9. 

A  coil  C  of  fine  insulated  copper  wire  is  wound  on  a  brass 
bobbin  B,  to  which  is  fixed  a  piece  of  soft  iron  F. 
Pivoted  between  jewelled  centres  J,  J,  is  a  spindle  S 
carrying  another  piece  of  soft  iron  M,  a  pointer  P, 
a  small  weight  W,  and  a  light  piston  E  at  the  end  of.  a 
bent  arm.  The, end  of  the  pointer  moves  over  a  cali- 
brated scale  D. 

When  a  current  flows  round  C,  a  magnetic  field  is 
produced  inside  the  solenoid,  so  that  both  F  and  M 
become  magnetised  in  the  same  direction,  and  con- 
sequently repel  each  other ;  and  the  greater  the 
current  around  C,  the  greater  is  the  force  with  which 
M  is  repelled  from  F.  But  the  further  the  moving 
system  is  deflected  from  the  zero  position,  the  more 
powerful  is  the  restoring  torque  of  W.  Hence  the 
pointer  takes  up  a  position  where  the  restoring  torque 
due  to  gravity  balances  the  deflecting  torque  due  to 
the  repulsion  between  M  and  F. 

Tun  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cut 
flush  to  fit  pocket.  4z»  pages,  97  illustrations.  Price  3s.  3d.  net, 
post  free  from  Electricity  Office. 


The  function  of  the  air  chamber  A  and  the  piston  E 
is  to  render  the  instrument  dead-beat  through  the 
cushioning  action  of  the  air  thus  enclosed. 


H  — vwwwv- 
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Fig.  io. 

The  temperature  error  is  reduced  to  a  negligible 
value  by  connecting  the  working  coil  C  (of  copper)  in. 
series  with  a-  high  resistance  R  of  manganin  or  other 
material  possessing  an  extremely  low  temperature 
co-efficient,  in  the  manner  shown  in  Fig.  io. 

This  type  of  instrument  measures  the  electrical 
pressure  across  two  points  by  measuring  the  current 
produced  by  that  pressure  through  the  voltmeter 
circuit.  Since  the  resistance  of  the  latter  remains 
practically  constant,  the  current  through  the  instrument 
is  directly  proportional  to  the  voltage  across  it,  and  the 
scale  can  therefore  be  calibrated  to  indicate  the  pressure 
in  volts. 


Q.  9. — Make  neat  sketches  showing  the  electrical 
circuits  in  shunt,  series,  and  compound  dynamos,  and' 
explain  the  action  of  these  machines. 

A.  9. — The  connections  for  the  electrical  circuits 
of  a  shunt  dynamo  are  shown  in  Fig.  n  ;  a  2-polc 
machine,  for  simplicity,  being  considered.  The  inner 
circle  C  represents  the  commutator  on  which  are  bearing; 


Fig.  11.  1 

the  positive  and  negative  brushes ;  and  the  outer 
circle  A  represents  the  armature  core  carrying  the 
winding  connected  in  the  usual  manner  to  the  segments 
of  the  commutator.  The  field  windings  Sh  are  wound  on 
the  two  limbs  of  poles  N  and  S,  the  magnetic  circuit 
being,  in  this  particular  arrangement,  completed  through 
yoke  y.  The  two  coils  are  so  connected  that  they 
assist  each  other  in  setting  up  a  flux  round  the  magnetic 
circuit.  In  a  shunt'  dynamo,  the  field  winding  is 
connected  across  the  brushes  and  consequently  forms  a 
"  shunt  "  to  the  main  circuit,  which  is  indicated  by  the 
thick  lines  in  Fig.  n. 

When  a  shunt  dynamo  is  started  up,  the  armature^ 
winding  cuts  the  lines  of  force  due  to  the  residual 
magnetism  in  the  poles — no  dynamo  being  capable. 
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of  self-excitation  without  possessing  some  residual 
magnetism.  The  small  e.m.f.  thus  induced  in  the 
armature  sends  a  correspondingly  small  current  through 
the  shunt  winding  in  such  a  direction  as  to  increase  the 
magnetic  flux,  and  consequently  to  increase  the  generated 
e.m.f.  still  further.  This  process  of  "  building-up " 
continues  until  the  terminal  voltage  is  exactly  sufficient 
to  send  through  the  shunt  winding  the  necessary  current 
to  produce  the  flux  required  to  generate  that  voltage. 


Fig.  12. 


Fig.  12  represents  the  connections  for  a  series  dynamo' 
and  is  exactly  similar  to  Fig.  11  except  that  the  field 
winding  Se  is  in  series  with  the  main  circuit. 

Before  a  series  dynamo  can  start  exciting,  the  external 
circuit  must  be  closed.  The  small  voltage  induced  in 
the  armature  by  the  residual  magnetism  then  sends  a 
correspondingly  small  current  round  the  field  winding 
and  through  the  external  circuit ;  and  the  greater  flux 
produced  in  the  poles  causes  a  greater  e.m.f.  to  be 
induced  in  the  armature,  and  a  still  greater  current  to 
be  sent  round  the  field  winding.  Thus,  by  this  action 
and  reaction,  the  voltage  builds-up  to  an  extent  de- 
pending upon  the  resistance  of  the  external  circuit  and 
upon  the  speed  and  design  of  the  dynamo. 

A  compound  dynamo  is  excited  partly  by  shunt 
coils  Sh  and  partly  by  series  coils  Se,  as  diagrammed 
in  Fig.  13  ;  the  two  sets  of  coils  being  almost  invariably 
arranged  to  assist  each  other  in  producing  flux  round 
the  magnetic  circuit. 


Fig.- 13. 


When  the  external  or  main  circuit  is  open,  the  machine 
excites  and  behaves  exactly  as  a  shunt  dynamo. 
Immediately  lamps  or  any  other  form  of  load  is  switched 
on,  the  current  thus  taken  flows  round  the  series  winding, 
and  consequently  increases  the  number  of  lines  of  force 
cut  by  the  armature  winding. 

In  the  case  of  a  shunt  dynamo,  an  increase  of  the 
load  is  accompanied  by  a  fall  of  the  terminal  voltage. 
By  a  correct  proportioning  of  the  shunt  and  series 
windings  on  a  compound  dynamo,  however,  the  increased 
e.m.f.  due  to  the  load  current  flowing  round  the  series 
coils  can  be  arranged  to  just  compensate  for  the  drop 
that  would  otherwise  take  place  ;  and  the  terminal 
voltage  then  remains  practically  constant  and  indepen- 
dent of  the  load.  By  providing  still  more  series,  turns, 
the  machine  can  be  made  to  over-compound. 

{To  be  continued.) 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 


[Continued  from  Page  472.) 
Lichtning  Dischargers  and  Protectors. 

The  methods  of  protecting  lines  and  apparatus  from 
lightning  and  power  currents  as  described  in  the  preced- 
ing section  are  so  varied  that  the  author  thinks  the  sub- 
ject, which  is  a  very  important  one,  is  worthy  of  special 
consideration-  In  many  cases  the  old  telegraph  practice 
of  placing  the  main  dischargers  inside  the  building  and 
either  in  or  near  test  boxes,  in  the  case  of  telegraph 
wires,  or  adjacent  to  the  switchboards  in  the  case  of  small 
telephone  exchanges,  is  still  followed.  This,  however, 
is  hardly  to  be  wondered  at  seeing  that  so  many  of  the 
earlier  types  of  dischargers  used  in  telegraph  practice, 
and  many  of  these  are  still  employed,  are  of  such  con- 
struction that  they  could  not  be  placed  outside,  while  in 
other  cases,  like  that  of  the  single-needle  reel  protector, 
they  are  actually  placed  inside  the  instruments.  Long 
insulated-wire  leads  through  the  building  would  often 
intervene  between  the  open  wires  and  the  dischargers. 
The  old  practice  has  given  way  bo  a  great  extent  with 
the  development  of  the  telephone,  and  to-dlay  it  is 
generally,  although  by  no  means  everywhere,  recognised 
that  the  proper  place  for  the  lightning  discharger  is 
outside  the  building,  or  if  inside  it  should  be  placed  as 
near  the  point  of  entrance  of  the  wires  as  possible. 

In  the  author's  experience  in  Natal  where  most  violent 
lightning  storms  occur  almost  daily  in  the  summer 
months  it  was  the  practice  in  the  earlier  days  to  use 
metal-plate  and  carbon-disc  dischargers,  with  silk- 
covered  wire  on  earthed  metal  spindles,  and  reels 
between  the  dischargers  and  the  instruments,  and  in  all 
cases  the  protectors  were  inside  the  offices  and  usually 
alongside  the  instruments.  The  instrument  coils  were 
usually  saved,  but  often  at  the  expense  of  damage  to 
wire  casing  and  fittings  caused  by  the  lightning  burst- 
ing the  rubber  insulation  and  sometimes  igniting  the 
coverings.  Buildings  were  on  several  occasions  set  on 
fire  and  in  more  than  one  case  practically  burnt  out  by 
lightning  being  conducted  into  the  building  through 
wires  that  were  fitted  with  dischargers  which  would  have 
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given  efficient  protection  if  they  had  been  placed  outside 
instead  of  some  distance  inside  the  building. 

In  large  towns  the  lightning  conductors  on  high  build- 
ings and  chimneys  play  an  important  part  in  taking  off 
static  discharges  and  in  doing  so  they  automatically 
relieve  the  atmospheric  electrical  pressure,  and  so  help 
to  prevent  the  occurrence  of  violent  discharges,  but  they 
do  not  by  an)-  means  prevent  them  altogether.  On  the 
contrary  it  may  be  said  in  many  instances  they  actually 
contribute  towards  them,  especially  in  the  case  of  highly 
charged  clouds  moving  rapidly  during  a  general  atmos- 
pheric disturbance  and  suddenly  coming  within  discharge 
range  of  the  high  conductors  of  a  town.  No  form  of 
lightning  discharger  known  to  the  author  will  save  wires 
if  they  are  actually  struck  by  lightning ;  they  may  be 
merely  severed  by  the  discharge,  or  short  lengths  of  wire 
may  actually  disappear,  deflagrated  by  the  current,  and 
such  cases  are  not  of  rare  occurrence  on  open  country 
lines.  The  discharges  the  engineer  has  to  protect  him- 
self against,  are  those  due  to  induction.  The  nearer 
the  lightning  storm  is  to  the  wires  the  severer  are  the 
inductive  effects,  and  the  more  powerful  the  currents 
induced  in  the  wires,  but  very  severe  effects  may  occur 
from  atmospheric  discharges  at  points  considerable 
distances  away  from  the  wires.  In  addition  to  protec- 
tion against  lightning,  safeguards  against  both  heavy 
and  light  currents  are  also  necessary  in  localities  where 
lighting  and  power  systems  are  in  operation,  and  for 
this  purpose  both  fuses  and  heat  coils  are  necessary, 
the  former  to  protect  the  cables  and  wires  from  over- 
heating or  fusing  owing  to  their  getting  into  contact 
with  power  circuits  and  the  latter  to  protect  the 
apparatus  from  injury  from  stray  currents  of  lower 
value  than  will  blow  the  line  fuses.  The  Canadian 
practice  of  providing  protection  from  lightning  where 
the  open  wires  are  over  half-a-mile  in  length,  while  no 
doubt  adequate  in  Canada,  would  not  be  sufficient  in  a 
country  where  lightning  is  really  bad. 

In  Natal  the  author  carried  out  a  long  series  of 
experiments  with  the  object  of  proving  what  types  of 
protectors  were  best  suited  to  the  different  working 
conditions  there,  and  the  following  is  the  practice  which 
he  considers  to  be  the  best. 

In  telephone-exchange  practice  on  a  large  scale,  and 
even  where  the  distribution  is  largely  by  means  of 
underground  cable,  it  is  advisable  to  provide  carbon 
dischargers,  fuses,  and  heat  coils  on  the  main  distribu- 
tion frame  which  should  if  possible  be  placed  in  a  fire- 
proof room.      With  all  the  precautions  that  may  be 


taken  at.  the  outside  terminations  of  cables  there  is 
always  a  chance  that  through  slack  work  or  other 
causes  the  cables  may  be  so  affected'by  lightning  dis- 
charges and  power  currents  as  to  cause  damage  at  the 
exchange,  and  the  importance  and  value  of  the  exchange 
plant  are  such  that  no  risks  of  this  nature  should  be 
taken. 

Where  aerial  cable  connects  with  underground  cable, 
carbons  and  fuses  should  be  used  at  the  point  of 
junction.  The  heat  coils  at  the  exchange  will  take  care 
of  any  stray  currents  of  low  value.  The  lead  sheathings 
of  underground  cables  should  be  efficiently  earthed,  and 
where  such  cables  are  in  iron  pipes  they  should  also  be 
bonded  to  the  pipes  as  a  protection  against  electrolytic 
effects  from  stray  underground  power  currents.  Lead 
sheathings  of  aerial  cables  should  be  earthed  for  the 
same  reason  and  also  to  protect  them  from  lightning. 

Where  cables  connect  with  open  wires  a  carbon  dis- 
charger and  fuse  should  be  fitted  in  the  distribution 
box.  The  protection  from  light  stray  currents  will 
again  be  got  in  the  heat  coil  at  the  exchange. 

At  subscribers'  stations  connected  by  underground 
cable  throughout,  no  protectors  are  required,  but  in  all 
other  cases,  i.e.,  whether  connected  by  aerial  cable  or 
open  wires  and  where  protection  against  power  circuits 
is  necessary,  carbon  dischargers  with  fuses  and  heat 
coils  should  be  provided  and  they  should  be  placed  as 
close  as  possible  to  the  point  of  entrance  of  the  leading- 
in  wires. 

In  the  case  of  a  small  telephone  exchange  where  the 
distribution  is  by  aerial  cable  the  same  principle  applies. 
Where  all  the  distribution  is  by  means  of  open  wires 
terminated  on  a  leading-in  pole,,  whence  they  are  taken 
into  the  exchange  by  either  aerial  or  underground  cable, 
all  wires  should  be  protected  from  lightning  on  the 
leading-in  pole.  If  fuses  and  heat  coils  are  required,  as 
in  the  neighbourhood  of  power  circuits,  they  can  either 
be  placed  in  the  pole  box  with;  the  lightning  dischargers 
or  go  on  the  cross-connecting  frame  just  ins'ide  the 
building  if  a  standard  frame  fitted-  with  carbon  fusers 
and  heat  coils  is  employed  the  carbons  should  remain  in 
use  as  they  form  an  extra  safeguard. 

(To  be  continued.) 


Rotherham. — Captain  Lionel  A.  F.  Foess,  of  Rotherham,  who 
prior  to  enlistment,  was  articled  as  an  electrical  engineer  to  Mr. 
Priestley,  the  manager  of  the  Mexborough  and  Swinton  Tram- 
ways, is  reported  to  have  been  wounded  in  action.  He  was 
attached  to  the  York  and  Lancaster  Regiment,  and  had  been 
awarded  the  Military  Cross  for  his  services. 
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C'ABLE  CASINGS  IN  STOCK,  to 
)  compete  against  any  manufacturers  in  the  world. 
Trade  discount  on  application.  Creosoted  troughing 
and  timber  for  underground  work,  also  woodwork  of 
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Model  155  Voltmeter.  List  Price  from  £4  5s. 


WESTON 

Portable  A.C.  Instruments. 

Model  155. 

Model  155  Instruments  are  very  compact  and  light  and  have 
excellent  scales.  The  cases  are  of  wood,  neatly  finished  and 
dust  proof. 

They  have  no  discernible  working  error,  the  indications  being  the 
same  whether  left  in  circuit  for  a  second  or  permanently,  and 
they  are  perfectly  dead  beat. 

Their  accuracy,  which  is  guaranteed  to  J%,  is  unimpaired  by 
changes  of  temperature,  and  they  may  be  used  on  any  commercial 
frequency  without  error. 

They  are  also  suitable  for  direct  current,  and  the  ammeters  may 
be  safely  connected  in  circuits  of  pressure  up  to  2,300  volts  and 
are  made  in  ranges  up  to  500  amperes. 

Full  particulars  of  these  Instruments  are  given  in  our  list  D  4, 
which  will  be  sent  upon  request. 
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Model  155  Ammeter.  List  Price  from  £4  Os. 
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WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its  life  is  between  two  and  three  limes  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  Its  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 
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ELECTRIC  DRILL 


Specially  suited  for 
use  with  High-speed 
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Steel    Works,  etc. 


THE  WESTMINSTER  TOOL 
AND    ELECTRIC  COMPANY. 

Suffolk  House.  Laurence  Pountney 
Hill.  Cannon   Street,  London,  E.C.  *. 

Tel.  Address :  Westolelco,  Cannon,  London. 


CONNOLLY  BROS.,  LTD., 

MANCHESTER, 
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ARMSTRONG    COLLEGE.  NEWCASTLE-UPON-TYNE. 
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Current  Topics. 


ENGINEERING  Ah  TECHNICAL  OPTICS 

NORTHAMPTON  POLYTECHNIC  INSTITUTE, 
St.  John  Street,  London,  E.C. 

ENGINEERING  DAY  COLLEGE.  ( 
■  Full  Day  Courses  in  the  Theory  and  Practice  of  Civil,  Mechanical  and 
Electrical  Engineering  will  commence  on  Monday,  1st  October,  1917.  The 
Gourses  in  Civil  and  Mechanical  Engineering  include  specialisation  in 
Automobile  and  aeronautical  Engineering,  and  those  in  Electrical  En- 
gineering include  specialisation  in  Radio-Telegraphy. 

Entrance  Examination  on  Tuesday  and  Wednesday,  25th  and 
26th September,  1917.  These  courses  include  periods  spent  in  commer- 
cial workshops  and  extend  over  four  years  They  also  prepare  for  the 
Degree  of  B.Sc.  in  Engineering  at  the  University  of  London.  Fees,  £15 
or  £11  per  annum. 

Three  Entrance  Scholarships  of  the  value  of  £52  each  will  be  offered 
for  competition  at  the  entrance  examination  in  September,  1917. 

TECHNICAL  OPTICS. 

Full  and  Part  Time  Courses  in  this  important  department  of  Applied 
Science  will  be  given  in  specially  equipped  laboratories  and-leeture  rooms. 
An  Aitchison  Scholarship  (value  £30)  will  be  offered  in  this  department 
at  the  entrance  examination. 

»Full  particulars  as  to  fees,  dates,  etc.,  and  all  information  respecting 
the  work  of  the  Institute,  can  be  obtained  at  the  Institute  or  on  appli- 
cation to — 

R.  MULLINEUX  WALMSLEY,  D  Sc,  Principal. 
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stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
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of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— iOs.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
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Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid.  


That  labour  unrest  is  prevalent  in  many  quarters, 
and  that  it  is  vitally  important  to  find  a  cure  for  it,  are 
facts  which  cannot  be  denied.  The 
Labour         first  step,  towards  finding^  the  cure  is 
Unrest.         to  identify  the  nature  of  the  complaint, 
and,  strange  though  history  has  shown 
to  be  the  hidden  springs  and  inner  working  of  labour 
troubles  in  the  past,  I  cannot  agree  with  all  the  findings 
of  the  Commissioners  appointed  to  deal  with  labour 
unrest  in  South  Wales,  as  disclosed  by  their  advice  to 
the  Government.    Frankly,  I  do  not  believe  that  some 
of  the  recommendations;  express  either  the  desires  or  the 
grievances  of  our  workers. 


The  Commissioners'  advice  includes  two  recommen- 
dations which  are  surely  serious  infringements  on  the 
liberty  of  the  subject.  Why  should  "  all  workers  be 
required  to  belong  to  the  union  of  their  industry?  "  And 
whv  should  every  employee  be  guaranteed  "security  of 
tenure,"  i.e.,  no  workman  be  liable  to  dismissal  except 
with  the  consent  of  his  fellow  workmen  as  well  as  of 
his  employer?  I  am  very  doubtful  as  to  the  "  all  union" 
recommendation,  and  the  "  security  of  tenure  "  proposal 
is  surely  preposterous.  However  deeply  one  sympathises 
with  the  workman,  it  is  impossible  to  deny  the  right 
of  the  employer  to  employ  whom  he  will.  To  deny  this 
freedom  would  not  be  in  the  true  interests  of  workers 


themselves.  Conditions  binding  upon  one  party  entail 
similar  restrictions  upon  the  other,  and  if  we  go  far 
along  the  road  we  are  on  the  way  to  a  system  of 
industrial  slavery  rather  than  to  the  active  and  willing 
co-operation  between  Labour  and  Capital  on  which 
depends  the  industrial  future  of  the  Empire. 


Under  present  conditions  it  cannot  be  argued  reason- 
ably that  income  tax  should  be  restored  to  the  old 
minimum  income  liable,  viz.,  £160  instead  of  £120  as 
at  present.  We  have  to  raise  unprecedented  sums  by 
taxation,  and  though  the  gradation  of  income  tax  might 
be  amended,  I  do  not  think  anyone  earning  £120  or 
more  per  annum  should  expect  total  exemption.  Indeed, 
it  has  always  seemed  to  me  that  the  ideal  arrangement 
would  be  to1  apply  a  tax  suitably  graded  to  every  income, 
however  small.  The  Commissioners  propose  to  abolish 
the  amusement  tax  on  tickets  under  is.  Why?  Surely 
anyone  who  can  afford  to  go  even  in  the  cheapest  seats 
of  a  picture  palace  ought  to  spare  a  copper  towards 
the  arms  which  make  his  life,  much  less  his  amuse- 
ments, possible?  So,  too,  with  the  railway  tax — our 
railways  have  sacrificed  men  and  materials  on  a  vast 
scale.  Travel  must  be-  restricted,  money  must  be 
raised.  What  more  logical  than  to  raise  fares. 
Admittedly  munitioneers  and  others  need  holidays,  but 
they  must  sacrifice  some  of  the  long-distance  ones,  and 
for  those  which"  they  take  they  must  pay  something 
towards  the  cause.  A  fact  which  seems  often  to  be 
overlooked  is  that  if  this  and  similar  taxes  be  sus- 
pended, others  more  irksome  in  their  incidence  must  be 
established  in  their  place,  for  the  money  must  be  raised. 


Two  recommendations  by  the  Commissioners  will  be 
read  with  amazement  by  most  people.  One  is  to  give 
police  protection  to  promoters  of  pacifist  meetings  !  The 
other  is  to  discontinue  "  unnecessarily  harsh  treatment  " 
of  conscientious  objectors.  Of  course,  there  are  objectors 
and  objectors,  and  no  Englishman  would  suppoirt  organ- 
ised brutality  towards  even  the  most  objectionable  of 
objectors,  but  it  seems  hardly  decent  to<  make  an  official 
plea  for  the  lenient  treatment  of  this  class  as  a  whole. 


So  much  for  the  questionable  recommendations  of  the 
Commissioners.  Fortunately  their  report  includes  other 
advice  which  strikes  far  more  truly  at  the  root  causes 
of  industrial  unrest.  For  instance,  it  is  proposed  to 
"stamp  out  profiteering,"  and  this,  I  take  it,  means 
eliminating  such  scandals  as  the  case  of  unskilled 
workers  who  (in  Yorkshire  and  the  East  Midlands)  "are 
earning  from  £10  to  £i&  a  week,  and  could  easily 
earn  more  but  are  afraid  !  "  This  choice  extract  from 
the  Report  needs  no  comment. 


The  Commissioners  propose  also*  to  reduce  the  cost 
of  food;  to  take  all  excess  profits  from  the  sale  of  food  ; 
to  pay  all  war-risk  insurance  on  imported  food  ;  and  to 
increase  wages  in  all  the  lower-paid  industries  if  food 
cannot  be  cheapened.  These  wage  increases  must,  of 
course,  be  paid  at  the  expense  of  the  £10  to  £18  a 
week  unskilled  gentry,  otherwise  our  last  state  will  be 
worse  than  the  first.  The  introduction  of  foreign 
w  ealth  into  this  country  is  to  be  encouraged,  and  bettei 
allowances  are  advised  for  soldiers'  dependents  and 
widows,  and  better  arrangements  for  the  training  and 
employment  of  discharged,  soldiers.  Though  opinions 
may  differ,  it  seems  to  me  that  these  last  two  para- 
graphs cover  all  the  main  reasons  for  labour  unrest,  anrj 
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I  trust  that  the  Commissioners  Avill  concentrate  their 
luture  efforts  in  these,  to  the  exclusion  of  the  other 
items  which,  if  they  fall  into  speedy  oblivion,  may  be 
spared  further  indictment  since  they  were  doubtless 
propounded  in  good  faith. 


It  will  have  been  noted  by  the  observant  that, 
throughout  the  various  phases  of  the  war  the  Govern- 
ment has  made  considerable  use  of 
The  the  Press  as  an  advertising-  medium. 

Government  In  connection  with  the  issue  of 
and  ^  Exchequer   Bonds,    War  Loan  cer- 

Advertising.  tificates,  food  economy  exhortations, 
as  well  as  general  instructions  under 
the  Defence  of  the  Realm  Act,  numerous  announce- 
ments and  display  advertisements  have  been  inserted 
from  time  to  time  in  the  various  dailies.  In  this  same 
connection  it  is  particularly  noteworthy  that  the  trade 
organs  have  until  lately  been  studiously  ignored  as 
advertising  media,  although  such  trade  papers,  read 
and  referred  to  from  cover  to  cover  by  all  members 
of  the  industry  for  which  they  cater,  would  in  the 
majority  of  instances  afford  a  far  better  means  than 
*he  dailies  of  putting  such  facts  as  the  Government 
desire  to  publish  before  the  maximum  number  of 
individual  members  of  the  general  public. 

As  a  medium  for  pushing  the  sales  of  somebody's 
soap,  pills,  face-powder,  boot-paste,  and  other  essen- 
tial commodities,  as  well  as  an  institution  for  making 
known  that  Mrs.  Brown  is  in  need  of  a  cook-general— 
(which  she  won't  get  while  the  war  lasts— or  that  Mir 
Jones  wishes  to  dispose  of  a  good'  second-hand,  green- 
house, it  may  be  admitted  that  the  average  daily  paper 
js  about  the  best  known.  When  it  comes  to  invoking 
the  patriotism  of  the  industrial  population  in  connection 
with  War  Loan  investments,  or  urging  the  same  class 
to  exercise  due  economy  in  the  consumption  of  the 
present  alleged  "staff  of  life,"  however,  the  trade 
paper  offers  indisputable  advantages  over  the  daily 
contemporary. 


The  average  daily  paper,  especially  in  these  days  of 
censored  and  contradictory  war  news,  with  little  else  to 
render  it  palatable,  is  perused  in  a  more  or  less  scrappy 
manner  by  those  who  purchase  it  for  the  purpose 
of  ascertaining  what  is  going  on.  The  man  who 
scans  his  morning  paper  over  the  breakfast  table  or 
on  his  way  to  business  pays  little  heed  to  the  advertis- 
ing columns,  whether  they  lie  parallel  with  the  columns 
of  news  matter  or  ellsewhere.  He  is  .  concerned  with 
the  news  alone,  and  in  ninety-nine  cases  out  of  a 
hundred  if  you  asked  such  a  man  what  advertisements 
he  had  noticed  in  his  morning's  paper,,  he  could  not 
name  a  single  one. 


The  trade  paper,  on  the  other  hand,  is  regarded  as 
part  and  parcel  of  that  branch  of  industry  for  which 
it  particularly  caters,  and  is  read  and  studied 
assiduously  by  practically  every  breadwinner  in  that 
particular  trade  or  industry.  It  is  recognised  by  its 
trade  as  an  advertising  medium,  and  is  frequently 
consulted  by  both  buyers  and  sellers  as  a  means  of 
bringing  them  together.     Any  important  Government 

Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lec- 
tures to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value 
to  those  interested  in  using  coal  with  economy  and  efficiency.  Royal 
8vo.  illustrated,  is.  Id.  net.  po3t  free  from  Electricity  Office. 


announcement  inserted  in  a  trade  organ  of  repute  is- 
assured  of  far  greater  publicity  than  if  reproduced  in 
half  a  dozen  of  the  average  morning  or  evening 
journals. 


The  duties  of  a  fireman  in  any  large  city  are  fraught 
with  considerable  risk  even  in  normal  times,  when  out- 
breaks of  fire  are  comparatively  few 
In  Case        and  far  between.     During  air  raids 
of  Fire.        and    bombardments    his    risks  are 
intensified  a  hundredfold.      He  has 
to  enter  burning  and  insecure  buildings  at  considerable 
risk  to  his  person  in  order  to  effect  the  rescue  of  some 
hapless  occupant,  or  endeavour  to  save  valuable  pro- 
perty from  the  flames.    In  the  circumstances,,  any  pre- 
caution which  can  be  taken  to  lessen  the  risks  run 
by  firemen  should  be  taken,  however  small  the  apparent 
advantage. 

One  such  suggestion  emanates  from  the  chief  officer 
of  the  fire  brigade  of  Victoria,  British  Columbia,  who 
recommends  that  a  bye-law  be  passed  making  it  com- 
pulsory to  fit  exterior  gas-cocks  to  all  buildings  inside 
the  fire  limits,  so1  that  in  case  of  fire  occurring  in 
buildings  where  gas  mains  are  installed,  the  same  can 
be  readily  shut  off,  thus  eliminating  any  possible  danger 
from  explosion  or  suffocation  to  members  of  the  brigade 
while  fighting  the  fire. 

The  idea  is  excellent,  and  it  is  a  reflection  on  our 
foresight  that  such  obvious  precautions  have  not  been 
adopted  long  since  in  this  country.  There  can  be 
no  possible  doubt  that  the  presence  of  inflammable 
gas  in  a  burning  building  is  a  source  of  danger  in 
quite  a  number  of  ways  quite  apart  from  those  specially 
referred  to..  Nor  should  the  precautionry  step  be 
necessarily  onfined  to  gas  services.  Electrical  energy,, 
whether  supplied  to  a  building  for  purposes  of  light, 
heat,  or  power,  is  also  a  source  of  danger  during  a 
conflagation,  and  equivalent  external  means  should  be 
provided  for  switching  off  the  supply  from  outside  the 
building. 


Such  facilities,'  duly  protected  from  abuse  by 
unauthorised  persons,  would  be  mutually  advantageous 
to  both  supplier,  consumer,  and  firemen.  Apart  from 
the  risk  of  dangerous  shock,  the  insulation  of  any  net- 
work usually  sufff.rs  during  a  fire,  and  the  current  thus 
afforded  illegitimate  paths'  may  well  conduce  to  a  still" 
greater  damage  than  would  ordinarily  accrue  from  the 
original  fire^to  say  nothing-  of  the  consequent  short- 
circuits  and  leakages  introduced  during  the  conflagation 
upon  the  general  distributing  system. 

Bravo,  Chester!     Thanks  to  the  skill  and  enterprise 
of  its  electrical  engineer  the  ancient  city  has  already 
done  much  to  prove  the  economics 
Electroculture  of  natural  water  power  in  electricity 
along  generation.    With  a  fall  of  only  two 

the  Dee.  or  three  feet  of  water,  and  tides  to 
contend  against,  to  say  nothing  of 
smoothing  the  ruffled  feelings  of  the  Dee  Conservancy 
with  its  due  regard  for  the  famous  Dee  salmon,  the 
Chester  "hydro-electric  plant,  which  was  put  into  opera- 
tion some  three  and  a  half  years  ago,  has  amply  justi- 
fied its  installation. 
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Last  year  over  two  million  B.O.T.  units  were 
obtained  from  the  Dee  at  an  inclusive  cost  of  less  than 
a  farthing  per  unit,  and1,  altogether,  some  six  million 
units  have  been  generated  at  a  cost  of  .o®7d.  per  unit 
for  wages,  repairs,  maintenance,  rent,  rates,  and  taxes. 
In  view  of  the  success  of  the  initial  scheme,  it  is  now 
proposed  to  extend  the  power  possibilities  of  the  river 
for  the  development  of  electro-culture,  and  other 
farming  and  '  agricultural  operations.  The  proposal 
is  to  utilise  the  fall  over  some  forty  miles  of  the  river. 
Over  this  length  there  is  a  fall  of  170  feet,  and, 
assuming  that  it  is  possible  to  produce  by  water  power 
10,000,000  B.O.T.  units  per  annum  at  a  cost  of  one 
farthing  per  unit,  and  obtain  an  average  price  of  2d.  per 
unit,  the  balance  of  income  over  expenditure, 
capitalised  at  15  per  cent.,,  would  provide  for  a  capital 
expenditure  of  ^400,000,  which  wiill  more  than  suffice 
for  the  erection  of  the  necessary  weirs  and  some  dozen 
turbine  plants. 

Already  experiments  are  in  progress  with  a  view  to 
proving  the  efficiency  of  electro-culture  in  close 
proximity  to  the  river  banks,  and  it  is  hoped  by  next 
season  to  amply  demonstrate  the  efficiency,  of  electricity 
as  a  stimulus  to>  plant  growth.  In  addition  to  this  and 
other  experimental  electro-culture  installations  pre- 
viously referred  to  in  these  columns,  there  is  one  on 
a  small  scale  at  Plasybryn,  Carnarvon,  in  the  vegetable 
gardens  attached  to  the  residence  of  Sir  Thomas 
Roberts.  This  installation  provides  for  a  high-tension 
discharge  over  the  plants,  the  primary  energy  being 
derived  from  the  ordinary  220  volts  D.C.  supply.  The 
experiment  is  being  watched  With  considerable  interest 
by  visitors  to  Plasybryn,  and  should  it  prove  success- 
ful will  probably  be  extended  on  a  larger  scale  next 
year  to  the  promotion  of  field  crops. 

Elektron. 


REILABLE  CONNECTION  OF  AUTOMOBILE  DRY 
*  CELLS. 

When  connecting  dry  cells  for  use  in  automobile  ignition, 
it  is  found  that  much  trouble  is  caused  from  broken  con- 
nections due  to  the  wires  slipping  from  the  binding  posts 
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draper  Way  to  Make  Secure  pr/i£e!i  Connections. 

because  they  were  not  twisted  around.  By  first  looping 
and  then  twisting  the  wires  as  shown  there  is  much  less 
danger  of  an  open  circuit  than  with  the  plain  partial  loop. 
If  vibration  causes  the  binding  nut  to  loosen,  the  twisted 
end  keeps  the  wire  from  sliding  from  under  the  nut. 


Stoke-on-Trent. — The  Council  has  agreed  to  an  increased  war 
bonus  of  5s.  per  week  to  all  male  employees  over  21  years  of  age 
in  the  electricity  department,  and  2s.  6d.  per  week  to  females 
and  male  employees  under  21.  A  war  bonus  of  5s.  per  week  has 
also  been  granted  to  all  officials  of  the  department  v  :ih  salaries 
between  ^150  and  ^250  per  annum. 


(Continued  from  page  466.) 
Switchgedr.— In  addition  to  the  controllers  other  apparatus 
is  necessary  for  the  safety  of  the  motors  and  other  electrical 
equipment,  these  consist  generally  of  (1)  a  controlling  switch- 
board which  can  cither  take  the  form  of  switches  and  fuses,, 
or  a  more  modern  and  satisfactory  arrangement  of  circuit 
breaker  and  relays,  these  being  arranged  as  under  :— 

(a)  A  switch  on  each  pole  of  the  supply  mains  and  a  fuse 
on  each  pole  of  each  motor  circuit. 

(b)  A  circuit  breaker  protecting  each  pole  of  the  supply 
mains  and  fitted  with  an  overload  release  on  each  pole,  and 
also  one  no-voltage  release.  Also  a  relay  on  each  pole  of 
the  motor  circuits,  which  all  operate  the  main  circuit 
breaker. 

The  arrangement  described  under  (a)  is  satisfactory  in  use, 
and  gives  requisite  protection  to  the  motors,  etc.,  but  it  is. 
inseparable  from  the  usual  disadvantages  to  be  found  with 
fuses  which  are  often  unreliable,  and  blow  at  an  inconvenient 
time  when  it  is  quite  permissible  to  take  an  overload  for  a 
few  seconds  without  injury,  there  is  also  the  lost  time  in 
replacing  a  fuse,  especially  if  spare  carriers  ready  wired  are 
not  at  hand ;  often  the  nearest  piece  of  wire  is  put  in  regard- 
less of  its  fusing  capacity  with  obvious  results. 

Very  frequently  D.C.  crane  switchboards  are  only  provided 
with  fuses  on  one  pole  of  the  motor,  but  this  does  not  give 
sufficient  protection  if  the  supply  happens  to  be  from  a  three- 
wire  system  with  an  earthed  neutral. 

The  arrangement  (b)  is  more  modern,  and,  although, 
sliirhtlv  more  expensive  this  is  soon  repaid  by  the  saying  at 
time  replacing  the  circuit  breaker  after  it  has  tripped,  com- 
pared with  replacing  a  fuse.  The  circuit  breaker  does  all 
the  breaking  of  the  circuit,  consequently  only  a  small  number 
of  spare  parts  are  requisite.  The  no-voltage  coil  trips  the 
circuit  breaker  if  the  supply  voltage  falls  below  about  25. 
per  cent  of  the  normal  or  fails  altogether,  the  relays  are 
connected  in  series  with  each  motor  circuit,  and  the  opera- 
ting plungers  when  lifted  open  an  auxiliary  switch  connected 
in  the  mo-voltage  release  circuit,  and  so  trip  the  circuit 
breaker.  These  relays  are  adjustable,  and  can  with  advan- 
tage be  fitted  with  a  time  lag  attachment,  which  enables  a 
small  overload  current  to  be  taken  for  a  short  period  without 
interrupting  the  circuit,  but,  of  course,  instantly  operate  in 
the  event  of  a  shott  circuit,  this  arrangement  being  known 
as  an  "  inverse  time  element. "  The  circuit  breaker  would 
be  fitted  with  a  loose  handle,  which  would  prevent  it  being 
replaced  on  a  heavy  overload  or  short  circuit,  or  d  the 
operator  omitted  to  bring  his  controller  to  the  off  position 
-before  replacing  the  circuit  breaker. 

With  A.C.  switchboards  relays  are  usually  only  htted  in 
two  out  of  the  total  phases,  as  this  gives  sufficient  protec- 
tion, but  different  makers  of  this  class  of  gear  have  different 
systems  of  protection,  all  of  which  are  equally  good;  for 
instance,  one  firm  have  a  system  by  which  on  A.C.  the  motor 
relays  are  placed  in  the  rotor  circuit.  By  this  arrangement 
it  is  claimed  that  the  failure  of  one  only  of  the  stator  phases 
would  immediately  cause  an  increased  current  in  the  rotor, 
and  so  operate  the  relay,  and  cut  off  the  current,  whereas  if 
the -relay  were  placed  in  the  stator  circuit  the  motor  would,, 
in  many  cases,  continue  to  run  on  the  remaining  phases,  so 
that  the  increased  current  in  the  rotor  would  no  doubt  over- 
heat, and  eventually  burn  out  the  rotor  windings. 

All  crane  switchboards  should  be  fitted  with  a  pilot  light, 
and  also  a  portable  hand  lamp  and  flexible  cable  wired  up  to 
the  supply,  so  as  to  enable  repairs  to  be  carried  out  on  any 
part  of  the  crane ;  on  voltages  up  to  250  these  lamps  would 
be  connected  in  parallel,  over  this  voltage  in  series.  Amme- 
ters and  voltmeters  are  sometimes  fitted  on  crane  switch- 
boards, but  these  are  not  absolutely  necessary. 

The  whole  of  the  switchgear  should  be  of  the  ironclad 
type,  efficiently  earthed,  and  installed  to  comply  with  the 
Home  Office'  and  Factory  Acts  requirements,  thereby 
reducing  risk  of  shocks  to  a  minimum. 

(To  be  continued.} 
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ELECTRICAL  INSTALLATION  WORK.* 

{Specially  Contributed.) 

(Continued  from  page  454.) 
No.  2. — Describe  by  a  diagram  how  you  would  construct 
an  electro-magnet  from  the  following  material : — -Short 
length  of  \  in.  round  iron  rod  ;  about  50  yds.  insulated 
•copper  wire,  No.  22  S.W.G.  ;  4  Leclanche  cells,  and  one 
switch.  Show  the  direction  of  the  current  by  arrows 
;and  mark  the  N.  end  of  the  magnet. 


S  B 

Fig.  2. — Horse-Shoe  Type  Electro-Magnet. 

The  diagram  shown  in  Fig.  2  represents  a  piece  of  iron 
±>ent  so  as  to  form  a  horse-shoe  shaped  magnet.  For 
clearness,  only  a  few  turns  of  wire  are  shown  wound  upon 
the  iron,  actually,  the  50  yards  of  wire  mentioned  in  the 
-question  would  be  sufficient  for  a  much  larger  number  of 
turns. 

The  wire  is  connected,  through  a  single  pole  switch, 
to  the  terminals  of  a  4-cell  battery  ;  these  cells,  as  is  usual, 
are  shown  by  means  of  short  thick  lines  and  others  a  little 
longer  but  thinner.  The  long  lines  are  supposed  to  represent 
the  carbons  of  the  cells  and  the  thick  ones  the  zincs. 

By  means  of  the  arrow-heads,  we  see  that  the  current 
leaves  the  battery  on  the  left  hand  side,  carbon  end,  passing, 
when  the  switch  is  closed,  round  the  coils  of  the  magnet 
as  shown.  With  the  current  flowing  in  this  direction  the 
polarity  of  the  magnet  will  be  as  marked. 

A  very  simple  rule  which  will  enable  us  to  find  the  polarity  ' 
oi  this  or  any  other  properly  constructed  electro-magnet, 
is  as  follows  : — ■ 

Find  the  direction  in  which  the  current  is  flowing  through 

*  Being  answers  to  the  questions  set  at  the  City  and 
■Guilds  Examination  in  1917.  Specially  prepared  by  a 
well-known  teacher. 


the  coils,  then  place  the  right  hand  on  the  coil,  palm  down- 
wards, and  with  the  fingers  pointing  in  the  direction  in 
which  the  current  is  flowing.  Under  these  conditions  the 
out-stretched  thumb  will  show  the  end  of  the  magnet  of 
North  polarity. 


No.  3. —  If  a  round  conductor  measures  0.05  inch  in 
diameter,  how  many  round  conductors  of  this  size  would 
be  required  to  equal  in  area  a  round  conductor  of  0.25  inch 
in  diameter  ? 

To  answer  this  question  we  require  to  know  the  relative 
cross  sectional  areas  of  the  two  conductors  given  ;  knowing 
this,  we  can  easily  see  how  many  times  the  smaller  is 
contained  in  the  larger,  and  this,  of  course,  will  be  our 
answer. 

The  area  of  circles,  or  the  cross  sectional  area  of  round 
conductors,  vary  directly  as  the  squares  of  their  diameters  ; 
therefore  it  will  be  a  very  simple  matter  to  compare  the 
cross  sectional  areas  of  the  two  conductors  given,  for  if, 
for  the  moment,  we  assume  that  the  cross  sectional  area 
of  the  small  conductor  is  equal  to  unity,  or  I,  we  have 
by  proportion  that  :— 

df :  &l :  I :  X  . 

Where  dx  and  d  2  are  the  diameters  of  the  small  and  large 
conductors  respectively,  and  X  equals  the  relative  cross 
sectional  area  of  the  large  conductor  when  compared  to 
that  of  the  small  one. 

Working  this  out  we  have . — ■ 

x_  til  _o.25xo.25=o.o623=625=2 
d2t     0.05x0.25    0.0025  25 

From  this  then  we  see  that  the  ratio  of  the  cross  sectional 
areas  of  the  two  conductors  is  as  I  is  to  25,  which,  in  other 
words,  means  that  the  number  of  conductors  of  0.05  inch 
in  diameter  that  will  be  required  to  equal  in  cross  sectional 
area  a  conductor  of  0.25  inch  in  diameter,  will  be  25. 

We  can  of  course  calculate  the  actual  cross  sectional 
areas  of  the  two  conductors.  This  can  be  done  by  using 
the  equation  : — 

area  of  circle  =  d2x  .7S54. 
Which  gives  a  cross  sectional  area  o£  0.00196  square 
inch  for  the  small  wire,  and  o.  549  square  inch  for  the  large 
conductor.    Dividing  one  by  the  other  we  have 
0.049    ^4900  = 
0.00196  —  196 
Therefore  25  will  be  the  number  of  conductors  required. 
(To  be  continued.) 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Orders  for  the  Week  by  Lieut.-Col.  C.  B.  Clay,  V.D. 
Commanding.  Officer  for  the  Week  :  2nd  Lieut.  A.  Ullmann. 
Monday,  Aug.  20  :  Technical  Instruction  (Searchlight)  for  No.  3 
Company,  Right  Half  Company,  at  Regency  Street  ;  Drill  No.  3" 
Company,  Left  Half  Company  ;  Signalling  Class  ;  Recruits 
Drill,  6.30.  Tuesday  :  Lecture,  6.30.  ;  Physical  Drill  and 
Bayonet  Fighting,  7.30.  Wednesday  :  Drill  and  Elementary 
Bridge  Construction  for  No.  1  Company,  Left  Half  Company. 
Thursday :  Drill  and  Elementary  Bridge  Construction  for 
No.  2  Company,  Left  Half  Company;  Ambulance  Class. 
Friday  :  Technical  Instruction  (Searchlight)  for  No.  3 
Company,  Left  Half  Company,  at  Regency  Street ;  Drill 
No.  3  Company,  Right  Half  Company ;  Signalling  Class ; 
Recruits  Drill, -6.30.  Saturday:  Commandant's  Parade  for 
Route  March  and  Drill  ;  Parade  Putney  Bridge  Station, 
2.45  p.m. ;  Uniform.  Special  Order  :  The  Commandant  desires 
to  express  to  all  ranks  his  appreciation  of  the  excellent  way  in 
which  the  duties  in  Camp  have  been  performed.  He  is  especi- 
ally pleased  that  all  duties, including  cooking,  etc.,  have  been 
carried  out  by  members  of  the  Corps.  He  regrets  that  it  was 
impossible  to  give  longer  notice  of  the  Camp  arrangements  or, 
doubtless,  a  larger  attendance  would  have  been  secured.  He 
also  congratulates  the  Corps  upon  the  fact  that  its  duties  have 
now  been  denned  by  the  Authorities.    Other  orders  as  usual.  ^J 
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Questions  and  Answers 

By  Practical  Men. 

RULES.  V 

Questions  :  We  invite  our  readers  to  e-jni  us  questions,  preferably 
■on- technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
*e  replied  to  under  "  Ansioers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  .4  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
■entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  6. 

What  are  the  advantages  of  half-coil  windings  over 
-whole-coil  windings  in  connection  with  three-phase 
generators  ?  How  are  these  connected  ?  Are  the  top 
and  bottom  coils  wound  in  the  same  direction  ?  And 
how  are  the  tappings  taken  from,  the  completed  circuits  ? 
— "  Omicron." 

(Replies  to  Question  6  must  be  received  not  later  than 
August  i8?/i). 

Question  No.  7. 
Can  you  please  inform  me  what  method  is  adopted 
to  prevent  the  steam,  in  high-pressure  turbines,  from 
passing  from  the  turbine  case  into  the  turbine  bearings  ? 
 "  Turbo." 

Question  No.  8. 
I  have  a  small  machine-shop,  at  present  driven  by 
an  oil  engine.  I  propose  to  have  two  20-h.p.  motors  fitted 
in  its  stead,  and  the  shop  will  of  course  be  fitted  with 
electric  light.  Will  you  please  give  me  some  idea  how 
to  prepare  a  specification  in  order  that  I  may  have  the 
correct  type  of  motors,  fittings,  for  machine  lighting, 
double-pole  switches,  etc.,  fitted  to  meet  Home  Office 
requirements  ?  I  would  also  like  you  to  give  me  a  few 
hints  regarding  the  selection  of  motors  and  fittings. — 
"  Motor." 

(Replies  to  Questions  7  and  8  must  be  received  not  later 
than  September  15). 


Answers  to  Questions. 

Question  No.  2. 

"ft  »• 3* 


The  above  diagram  shows  the  connection  of  a  440  volt  leakage 
indicator  which  reads  up  to  300  milliamperes,  each  leakage 
resistance  R  being  controlled  by  a  push  P.  It  is  proposed  to 
lit  this  indicator  on  a  125  volt  three-phase  lighting  system  as 
shown.  How  should  it  be  connected  ?  How  will  the  reading 
compare  with  the  lower  voltage  ?  And  would  any  alteration 
have  to  be  made  to  the  indicator  ? 

Answers  to  Question  No.  2. 
The  first  award  (ics.)  is  made  to  "  Electro  "  for  the  following 
reply  : — 

Assuming  the  indicator  in  question  is  arranged  for  use  of  a 
3-phase  3-wirejinearthed  system  having  a  pressure  of  440  volts 


between  phases,  the  internal  resistance  (neglecting  resistance  of 
milliammeter)  would  require  to  be  sufficient  to  enable  instrument 
and  each  resistance  when  in  series  to  withstand  a  pressure  of 
440  volts,  iu  the  event  of  one  of  the  3-phase  lines  becoming 
dead  earthed  and  either  of  the  two  pushes  on  the  healthy  phases 
being  closed  one  at  a  time. 

To  meet  above  conditions  and  also  to  obtain  full  reading  of 
300  milliamperes  when  one  of  the  440  volt  lines  is  grounded, 
each  of  the  three  resistances  would  require  to  have  a  value  01 
approximately  1466. 6  ohms. 

For  use  011  a  3-phase  lighting  system  having  a  pressure  of  125 
volts  between  phase  and  neutral  or  217  volts  across  phases,  the 
terminals  ol  the  440  volt  leakage  indicator  numbers  1,  2  and  3, 
should  be  connected  to  terminals  1,  2  and  3  of  the  lighting  system 
diagram  shown  in  question  and  the  earth  terminal  of  indicator 
connected  to  a  suitable  earth  plate.  The  reading  obtained  on 
the  lower  voltage  circuit  when  a  leakage  fault  occurs  on  the 
system,  will  be  incorrect  to  the  extent  of  102.7  Per  cent,  low, 
assuming  equal  voltages  across  phases  but  with  all  three  phases 
in  healthy  condition,  the  indication  will  be  correctly  at  zero 
when  all  three  pushes  are  closed  simultaneously. 

ft  Would  be  preferable  to  alter  the  resistances  of  indicator  to 
suit  the  lower  voltage,  otherwise  a  multiplying  constant  of  2.027 
would  have  to  be  used  to  correct  readings  to  the  true  value, 
further  if  the  resistances  were  not  altered  the  torque  of  move- 
ment Would  be  found  to  be  considerably  reduced  and  sticking 
of  movement  and  erratic  readings  Would  result. 

In  order  to  obtain  advantage  of  high  torque  and  true  scale 
readings,  each  resistance  would  require  to  be  altered  to  value  of 
approximately  723.3  ohms. 


The  second  award  (5s.)  is  made  to  "  W.  W.  Clipstone."  for  the 
following  reply  : — ■ 

The  voltage  given,  440  volts,  is  evidently  between  phases, 
therefore  for  the  purpose  of  leakage  indicator  readings  the  same 
conditions  must  be  observed.  The  125  volts  is  between  one 
phase  and  neutral,  and  the  voltage  between  phases  will  be  3  X 
125  =  216.25. 

216.25  is  nearly  half  440,  and  for  approximate  readings,  if 
tappings  could  be  taken  off  the  middle  of  the  resistances  R,  the 
scale  readings  would  be  approximately  correct. 

If  it  is  desired  not  to  alter  the  indicator,  then  the  scale  readings 
would  have  to  be  multiplied  by  a  factor  proportionate  to  the 
respective  voltages,  in  this  case  it  Would  be  about  2.03. 


The  system  is  described  as  a  125  volt  three-phase  lighting 
system,  and  the  sketch  showing  voltage  indicates  that  it  must 
therefore  be  a  four-wire  system.  The  connections  will  be  as  in 
sketch. 


Bradford. — The  Corporation  Electricity  Committee  recom- 
mend various  increases  in  the  charges  for  electricity,  ranging 
from  10  per  cent,  to  20  per  cent. 

Roll  of  Honour. — Captain  C.  Cecil  Ellison,  West  Yorkshire 
Regiment,  the  eldest  son  of  Mr.  C.  H.  Ellison,  Telegraphs  Super- 
intendent of  the  North  Eastern  Railway,  has  been  admitted  to 
a  base  hospital  in  France  suffering  from  gas  poisoning  and  severe 
wounds.  Captain  Ellison  received  his  commission  in  September, 
1914,  and  had  been  at  the  Front  since  April,  1915.  He  had 
returned  to  the  firing  line  only  about  a  month  ago  after  a  short 
leave.    He  is  now  progressing  favourably. 
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Various  Items. 


Derby. — Mr.  G.  H.  Lake  has  been  appointed  chief  assistant 
engineer  in  the  electricity  department  at  a  salary  of  ^250  per 
annum. 

Burnley. — Private  A.  Whittaker,  before  the  war  employed  by 
Messrs.  Simpson,  electricians,  of  Hapton,  has  been  severely 
wounded. 

Darwen. — Private  John  Fagan  (East  Lancashires)  is  reported 
killed  in  action.  He  was  26  years  of  age,  and  prior  to  the  war 
was  employed  as  an  electrician  in  Darwen. 

Blackpool. — Mr.  Chas.  Furness,  Blackpool  Corporation  Tram- 
ways Manager,  has  been  authorised  to  purchase  a  motor  cycle 
for  the  use  of  the  Tramways  Department. 

Leeds. — Private  Leonard  Smith,  Scots  Guards,  who,  prior  to 
enlistment,  was  employed  at  the  Electrical  and  General  Stores, 
Albion  Street,  has  been  killed  in  action.    He  was  20  years  of  age. 

A  Correction. — In  the  article  on  the  Electrical  Equipment  of 
Cranes  will  readers  please  note  that  on  page  466,  line  25,  it 
should  be  "  about  120  pounds."    The  printer's  error  is  obvious. 

Financial.— The  Directors  of  W.  T.  Henley's  Telegraph  Works 
Co.  have  declared  an  Interim  Dividend  of  4-J  per  cent.  p. a.  on  the 
Preference  Shares,  and  10  per  cent.  p. a.  on  the  Ordinary  Shares, 
for  the  half-year  ending  June  30  last. 

Halifax. — Private  Thomas  Holdsworth,  Northumberland 
Fusiliers,  who,  prior  to  joining  the  Colours,  was  employed  as  a 
conductor  on  the  Corporation  Tramways,  is  reported  killed  in 
action  on  July  11.    He  was  33  years  of  age. 

Houghton-le-Spring. — Corporal  George  Buckley,  Yorkshire 
Regiment,  who  was  formerly  employed  as  a  motor-man  on  the 
local  trams,  has  been  killed  in  action  on  the  Eastern  Front.  He 
leaves  a  widow  and  five  children. 

Clones  (County  Monaghan).— The  tender  of  the  Clones  Lighting 
and  Power  Co.  for  the  lighting  of  the  town  for  three  years, 
has  been  accepted  by  the  local  authority,  at  the  rate  of  sd. 
per  Board  of  Trade  unit,  with  a  special  rebate  should  the  amount 
exceed  a  certain  sum. 

Hull. — The  Tramways  Committee,  on  the  recommendation  of 
the  General  Manager,  have  awarded  two  guineas  to  Mr.  J. 
Clappison,  a  member  of  the  tramways  staff,  as  a  reward  for  an 
improvement  in  the  soldering  irons  used  by  the  department. 

Accrington. — The  death  in  action  is  reported  of  Captain 
James  G.  Cunliffe,  son  of  Mr.  James  Cunliffe,  formerly  of 
Accrington.  Captain  Cunliffe  was  awarded  the  Military  Cross 
for  bravery  about  a  month  ago.  He  entered  the  service  of  the 
Manchester  Corporation  Tramways,  attaining  the  position  of 
Assistant  Electrical  Engineer.  He  went  from  Manchester  to  a 
similar  position  at  Birmingham,  remaining  there  until  war  broke 
out.  He  was  32  years  of  age,  and  was  an  active  member  of  the 
Manchester  Branch  of  the  Institution  of  Electrical  Engineers. 

Blackburn.— The  marriage  took  place  on  August  9,  of  Captain 
G.  D.  Coe  and  Miss  Lilian  H.  M'Adam.  The  bridegroom  was 
employed  at  the  Electricity  Works  before  securing  a  commission 
in  the  R.G.A.  in  1914.  Among  the  presents  were  a  silver  flower 
vase  and  salad  bowl  from  the  officials  and  employees  at  the 
Electricity  Works.  In  connection  with  the  recent  examina- 
tions held  by  the  City  and  Guilds  of  London  Institute,  the 
following  successes  were  obtained  by  students  of  the  Technical 
School  in  Electrical  Engineering  (Grade  1)  Pass  :  R.  B.  East, 
J.  K.  Lupton,  and  E.  Mansell. 

Trade  With  Canada.— With  the  object  of  promoting  trade 
between  the  United  Kingdom  and  Canada  a  new. standing  Com- 
mittee of  the  Winnipeg  Board  of  Trade  has  been  appointed. 
This  Committee  is  prepared  not  only  to  answer  all  questions  by 
British  manufacturers  bearing  on  trade  within  the  Empire,  but 
also  to  receive  and  arrange  for  the  display  of  samples  from  any 
manufacturer  in  this  country.  Communicatidhs  should  be 
addressed  to  the  Secretary,  Imperial  Trade  Committee  of  the 
Winnipeg  Board  of  Trade,  Winnipeg. 

Letters  From  the  Front.— We  have  received  some  most  interest- 
ing letters  .from  the  Western  front,  as  well  as  from  various 
hospitals  to  which  he  has  been  drafted  on  account  of  illness, 
written  by  our  old  friend,  Mr.  Frank  Shaw,  whom  readers  will 
remember  as  Advertising  Manager  of  the  British  Thomson- 
Houston  Co.,  Ltd.  Mr.  Shaw,  who  is  at  present  in  this  country 
convalescing  after  an  attack  of  dysentery,  has  a  happy  knack 
of  describing  his  experiences  in  highly  interesting  and  withal 
amusing  style,  making  them  far  more  readable  than  the  usual 
typical  letter  from  the  front.  We  hope  to  see  him  back  well 
and  -hearty  before  long. 


Newcastle  (County  Down). — The  tender  of  the  Irish  Towns' 

Lighting  Co.,  Belfast,  for  three  years,  has  been  accepted  by  the 
Urban  Council,  ^250  being  the  amount. 

Change  of  Address. — Mr.  L.  M.  Waterhouse,  having  left 
"  Brookdale,"  Manor  Road,  Teddington,  requests  that'  all 
communications  be  addressed  to  him  for  the  present,  and  until 
further  notice  at  113-117,  Charing  Cross  Road,  London,  W.C.2. 

Congratulations. — The  wedding  of  Mr.  David  Valentine 
Morris,  late  of  the  1st  Welsh  Horse,  now  electrical  engineer 
at  Witley  Camp,  Surrey,  to  Florence  May,  daughter  of  Captain 
J.  F.  Sawle,  Llandaff  Road,  Cardiff,  was  solemnised  at  St. 
John's  Church,  Canton. 

Belfast.— The  idea  that  the  Corporation  may  eventually 
be  driven  to  transfer  the  tramway  system  to  a  private  company 
has  caused  much  comment  of  a  very  unfavourable  character. 
It  is  certain  that  unless  radical  savings  can  be  effected  in  the 
expenditure  a  further  increase  in  the  fares  seems  inevitable. 

Presentation. — Two  interesting  presentations  were  made  at 
the  Head  Office  of  Messrs.  Ellis  and  Ward,  Ltd.,  Portugal  Street, 
Kingsway,  the  recipients  being  Mr.  C.  W.  V.  Clarke,  London 
Manager,"  and  Mr.  H.  Fowkes,  of  the  Engineering  Staff,  the 
former  having  completed  21  and  the  latter  22  years  continuous 
service  with  the  Company.  The  presentations  took  the  form  of 
gold  half-hunter  watches,'  with  engraved  inscriptions.  The  pre- 
sentations were  made  by  the  Managing  Director,Mr.H.Willoughby 
Ellis,  and  were  suitably  acknowledged  by  the  recipients  in  the 
presence  of  members  of  the-  staff. 

British  Engineers  Association. — The  Fifth  Annual  Ordinary 
General  Meeting  was  held  at  Caxton  Hall,  Westminster,  on 
July  26th,  and  was  largely  attended.  The  Chairman,  Mr.  Wilfrid 
Stokes,  reviewed  the  work  of  the  Association  during  the  past  year, 
and  referred  to  the  new  Articles  of  Association  which  have 
received  the  sanction  of  the  Courts  and  are  now  operative.  The 
revision  of  the  Memorandum  and  Articles  of  Association  aims 
at  strengthening  the  relations  between  manufacturing  engineers; 
and  those  bodies  and  individuals  with  whom  they  are  brought 
into  business  relationship.  At  the  first  meeting  of  the  Council 
held  subsequently  Mr.  Wilfrid  Stokes  was  re-elected  President 
of  the  Association. 

The  Study  of  Aeronautics.— Since  the  future  of  this  country 
would  appear  to  depend  largely  upon  air  supremacy,  considerable 
interest  attaches  to  any  scheme  for  the  efficient  'training  of 
intending  airmen.  In  this  connection  we  have  received  from 
the  Aeronautical  Institute  of  Great  Britain  an  illustration, 
showing  a  first  contingent  of  students  receiving  their  preliminary 
aeronautical  training  at  the  Institute's  workshop  previous  to 
taking  up  cadetships  in  the  Air  Services.  The  students  were 
recently  inspected  by  Brigadier-General  Charlton,  C.M.G., 
D.S.O.,  Director  of  Air  Organisation,  who  expressed  himself  as 
very  satisfied  with  the  work  done  and  expressed  a  hope  that  the 
training  would  develop  on  a  large  scale.  It  is  hoped  soon  to 
inaugurate  provincial  training  centres  ;  meanwhile,  the  second 
London  course,  which  will  be  very  much  extended,  has  already 
commenced  and  full  particulars  can  be  obtained  from  the  Institute 
at  3,  Arlington  Street,  London,  S.W. 
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CONDUIT  WIRING. 


Quot  homines,  tot  sententice  has  been  a  truism  almost  since 
man  first  inhabited  this  earth,  but  in  no  branch  of  business 
has  it  been  so  true  as  in  the  electrical  profession.  In  the  world 
of  dynamo  design  a  period  of  experiment  and  individuality  has 
largely  given  way,  and  has  been  followed  by  a  period  of  more 
or  less  standardisation,  but  amongst  consulting  engineers  and 
contractors  there  is  still  a  great  variation  in  the  materials  to 
be  adopted,  and  the  system  to  be  used  in  connection  with 
installation  work  ;  and  this  despite  the  fact  that  reliable  data, 
regarding  the  best  materials  and  system  for  each  individual 
case,  is  now  available.  In  fact,  this  variation  is  so  marked 
that  a  comparison  of  specifications  issued  by  two  consulting 
engineers  will  frequently  show  that  one  rigidly  debars  the  very 
system  the  other  authorises. 

Nowhere  is  this  difference  more  marked  than  in  the  systems 
to  be  adopted  for  the  running  of  cables  and  wires.  Leaving 
out  the  question  of  overhead  and  underground  transmission 
cables,  but  confining  ourselves  to  the  interior  wiring  from 
distribution  boards,  there  are  various  systems  that  are  frequently 
employed  or  specified.    These  may  be  tabulated  as  follows  :• — ■ 

1.  Bare  uninsulated  wires  carried  on  cleats. 

2.  Insulated  wires  carried  on  cleats,  often  termed  "  open 
wiring." 

3.  Insulated  wires  run  in  Wood  casing. 

4.  Insulated  wires  run  in  tubing  with  slip  joints. 

5.  Insulated  wires  lead  covered. 

6.  Insulated  and  armoured  wires. 

7.  Insulated  wires  run  in  tubing  with  screwed  joints. 

8.  Insulated  wires  protected  by  some  special  compound  or 
material. 

Each  of  these  systems  has  its  advocates,  and  there  is  this 
much  to  be  said  for  the  majority  of  them,  that  there  are  special 
cases  where  the  particular  system  may  not  be  the  best  that 
could  be  employed,  but  yet  the  system  is  quite  good  enough 
for  that  special  case.  In  considering  the  merits  of  the  various 
systems  it  is  not  sufficient  to  take  the  one  which  may  be  just 
good  enough,  but,  rather,  to  select  that  which  is  the  best.  Pro- 
perly carried  out,  an  electric  installation,  whether  for  lighting 
or  power  purposes,  is  the  safest  system  that  can  be  introduced 
into  any  building,  but  improperly  or  imperfectly  installed  it 
is  a  source  of  great  danger. 

The  requirements  of  an  electric  installation  are — 

1.  It  shall  not  increase  in  any  way  the  risk  of  fires. 

2.  It  shall  be  readily  accessible  for  alterations  or  additions. 

3.  It  shall  be  immune  from  failure. 

4.  It  shall  be  protected  against  mechanical  damage. 

5.  It  shall  not  be  liable  to  be  damaged  either  by  moisture 
or  deleterious  fumes. 

6.  It  shall  be  reasonably  economical  as  regards  first  cost,  and 
especially  economical  as  regards  maintenance. 


The  eight  systems  detailed  in  the  first  table  can  now  be 
compared  against  these. requirements. 

1.  Bare  uninsulated  wires. — This  system  does  not  conform 
to  any  of  the  requirements  except  number  2.  It  may  be  urged 
that  this  is  a  system  which  is  never  adopted,  but  as  will  be  seen 
later  this  is  not  the  case,  and  the  system  has  more  than  once 
been  brought  forward  as  a  serious  proposition. 

2.  Insulated  wires  carried  on  cleats. — This  system  conforms 
to  requirement  number  2,  and,  to  a  certain  extent,  to  number  0. 

3.  Insulated  cables  run  in  wood  casing. — This  system  looks 
very  well  if  the  Work  is  neatly  carried  out,  'but  it  has  been  the 
cause  of  many  fires,  even  where  the  casing  is  prominently  run 
on  the  surface  of  the  wall  or  ceiling  it  is  a  common  occurrence  to 
find  that  nails  have  been  driven  through  the  casing  and  through 
the  wires  inside.    It  does  not  resist  damp  or  acid  fumes. 

3.  Insulated  cables  run  in  casing  tubing  with  slip  joints. 
This  system  affords  protection  against  mechanical  damage,  it 
does  not  in  any  way  increase  the  fire  risk,  and  is  economical 
as  regards  first  cost  and  maintenance,  but  it  does  not  afford 
any  protection  against  dampness  or  acid  fumes.  In  fact, 
while  it  would  be  quite  safe  to  use  it  in  a  perfectly  dry  and 
clean  atmosphere  for  low  voltage,  it  is  not  suitable  where  a 
continuous  earthed  conduit  is  required,  or  where  there  is  any 
moisture  about. 

5.  Insulated  lead-covered  cables. — This  system  is  not  safe 
without  further  protection  ;  it  is  liable  to  be  damaged  mechanic- 
ally, and  numerous  cases  are  known  where  rats  have  gnawed 
through  the  lead  and  the  insulation  and  caused  fires. 

6.  Insulated  armoured  cables. — This  system  is  the  best  that 
can  be  adopted  for  the  cabling  to  large  motors,  the  one  great 
drawback  being  that  it  is  not  readily  accessible  when  alterations 
are  required.  The  wire  having  once  been  put  up  can  seldom 
be  used  again  if  any  alterations  are  required. 

7.  Insulated  wires  covered  wi'th  special  compound. — The  use 
of  these  special  compounds  has  been  adopted  generally  in  order 
to  reduce  the  first  cost,  but  in  practice  they  have  not  been 
found  to  be  efficacious.  There  is  the  absence  of  good  protection 
against  mechanical  damage,  the  fire,  risk  is  great,  and  the  cost 
of  maintenance  is  an  unknown  factor. 

8.  Insulated  cables  run  in  tubing  With  screwed  joints.— This 
system  conforms  to  all  the  requirements,  except  perhaps  that 
of  cheapness  as  regards  first  cost,  but  the  extra  outlay  is  repaid 
by  the  greater  security.  The  use  of  draw-boxes  and  inspection 
boxes  makes  this  system  the  ideal  one  to  be  adopted  under  all 
circumstances.  1 

During  recent  years  many  large  chemical  factories  have 
been  erected  in  connection  with  the  manufacture  of  munitions, 
and  in  every  instance  there  has  been  installed  electrical  power 
and  lighting.  The  conditions  that  obtained  in  these  factories 
were  far  from  ideal,  an  atmosphere  laden  With  moisture  and 
acid  fumas,  great  risk  of  mechanical  damage  ;  while  the  other 
special  problems  that  faced  the  consulting  engineer  were  that 
the  work  must  be  pushed  through  as  rapidly  as  possible,  the 
first  cost  must  be  kept  down,  and  the  work  must  be  absolutely 
reliable. 

In  the  case  of  one  particular  factory,  the  consulting  engineer 
decided  in  all  cases  for  lighting  work  to  use  screwed  conduit, 
the  joints  being  treated  with  bitumastic  paste,  and  from  this 
position  he  would  not  move.  Various  arguments  were  brought 
to  bear  without  avail.  He  Was  told  that  in  the  retort  house 
nothing  would  stand  and  that  the  only  practical  system  was 
to  adopt  a  bare  uninsulated  cable  run  on  cleats.  He  resolutely 
refused  to  be  responsible  were  this  system  adopted.  His  objection 
Was  proved  to  be  justified  in  a  double  manner.  In  con- 
nection with  one  of  the  plant  contracts  with  which  he  was 
not  connected,  two  small  motors  were  installed  ;  these  were 
supplied  with  open  air-break  type  switches,  whereas  all  the 
motors  included  in  the  electrical  contract  were  supplied  with 
oil-immersed  switches.  Within  a  month  of  being  installed 
both  the  switches  had  to  be  taken,  out  and  replaced  by  oil- 
immersed  switches,  the  acid  in  the  atmosphere  having  eaten 
through  the  blades  and  contact  jaws.  At  a  later  date  a 
second  retort  house  was  erected  and  the  consultant  was 
instructed  to  visit  another  factory,  where  the  bare 
insulated  wire  system  had  been  adopted,  in  order  to  see 
how  perfect  this  was,  and  so  save  first  cost  expense  in  the 
installation  of  the  new  retort  house.  He  made  a  journey  of 
many  miles  to  make  the  inspection,  to  find  that  the  open 
wiring  was  being  removed  and  replaced  by  wiring  in  screwed 
conduit. 

In  the  factory  under  consideration  all  joints  were  sealed  with 
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bitumastic  paint  and  all  conduit  was  treated  with  two  coats 
of  bitumastic  paste,  and  no  portion  of  the  work  was  brought 
into  commission  until  the  painting  had  been  carefully  inspected. 
The  result  more  than  reached  expectations.  Only  three 
cases  occurred  of  any  failure,  and  the  first  of  these  was  in  the 
solitary  instance  where  the  standard  system  was  departed  from. 
In  one  of  the  buildings  some  emergency  temporary  lighting 
was  required  and  these  were  run  with  cables  protected  by 
special  compound.  The  wire  was  brought  under  the  maker's 
guarantee  that  it  would  not  be  affected  by  acid  fumes  but  in 
practice  it  was  found  that  after  being  exposed  to  the  acid  fumes 
for  a  few  weeks  the  compounding  turned  to  a  jelly-like  mass, 
which  dropped  off  the  wires.  The  cabling  being  of  a  temporary 
character  this  was  not  a  matter  of  much  moment,  but  had  it 
formed  part  of  the  permanent  installation  it  would  all  have 
had  to  be  taken  down  and  replaced. 

The  second  case  occurred  in  connection  with  the  fittings  of 
some  high  candle-power  lamps,  the  acid  fumes  found  their  way 
into  many  of  the  fittings  which  were  supposed  to  be  acid  proof, 
but  the  difficulty  was  overcome  by  modifying  the  arrangement 
of  the  fittings. 


The  third  case  was  very  remarkable,  In  one  room  there 
were  three  lamps,  each  carried  an  iron  bracket,  and  all  brackets 
and  conduit  treated  with  bitumastic  paint.  Two  of  the  lamps 
an  !  all  three  brackets  stood  the  acid  fumes,  but  the  well  glass 
of  one  lamp  was  noted  to  be  gradually  filling  .with  a  liquid, 
as  shown  in  the  illustration  ;  it  took  two  or  three  months  for 
the  well  to  fill  to  the  extent  shown,  and  during  this  time  there 
was  no  trouble  with  the  lamp,  until  finally  the  lamp  refused  to 
light  and  investigation  showed  that  the  wire  was  eaten  through 
at  the  lamp  holder.  The  liquid  was  analysed,  and  found  to 
contain  both  nitric  and  sulphuric  acid  and  a  careful  investigation 
showed  that  at  one  joint'  the  painting  had  been  imperfect 
and  the  acid  had  attacked  the  conduit  at  this  point,  and  been 
drawn  into  the  well  by  the  alternate  heating  and  cooling  of  the 
lamp  as  the  current  was  on  or  off.  Although  perfectly  satisfied 
that  the  system  adopted  was  all  right  and  that  the  fault  was 
entirely  due  to  careless  workmanship  at  this  point,  the  lamp 
was  re -run  with  lead-covered  cable.  This  cable  is  now  showing 
signs  of  deterioration,  while  the  other  two  lamps  with  their 
brackets  and  accessories  are  quite  sound.  The  illustration  shows 
the  point  where  the  leak  occurred,  and  also  the  good  con- 
dition of  the  whole  of  the  rest  of  the  fitting. 


RELATIONS  IN  CHEMISTRY  AND  ELECTRICITY 
CONNECTING  CHEMICAL  AND  ELECTRICAL 
ENERGY. 


If  it  be  true  that  the  study  of  chemistry  and  electricity 
is  one  study  ard  that  both  are  branches  of  physics,  treated 
in  its  widest  sense,  there  should  be  definite  relations  between 
them,  and  this  affords  a  good  subject  for  discussion  and 
investigation.  It  is  proposed,  therefore,  in  the  present 
article,  to  examine  them  in  relation  to  each  other,  more 
especially  in  the  exchange  of  chemical  into  electrical 
energy,  and  vice  versa,  as  found  in  primary  and  secondary 
cells. 

The  research  chemist  tells  us  that  pure  sulphuric  acid 
is  without  action  on  pure  zinc,  but  that,  when  the  zinc  is 
impure  and  the  acid  diluted,  a  \igorous  action  is  set  up, 
the  former  going  into  solution  as  sulphate  of  zinc  with 
the  evolution  of  hydrogen  gas.  Further,  during  the  action 
energy  is  liberated,  this  appearing  as  heat  in  the  solution. 

Now,  when  another  -metal,  as  copper,  is  introduced  into 
the  vessel,  and  the  two  metals  joined  externally,  we  find  : 

(1)  That  the  hydrogen  appears  at  the  copper  ; 

(2)  There  is  no  rise  in  temperature,  and,  therefore,  no 
heat  manifested. 

The  electrician  now  says  that  there  is  what  is  called  a 
difference  of  potential  set  up,  the  zinc  is  dissolving  and 
driving  an  electric  current  across  to  the  copper,  while  the 
copper  is  trying,  but  with  no  success,  to  dissolve,  and 
tending  to  throw  an  electric  current  across  to  the  zinc. 
As  the  latter  metal  is  at  1.8  volts  higher,  and  the  copper 
.8  volts  higher  than  the  dilute  acid,  we  have  a  net  difference 
of  potential  of  1  volt  existing  between  the  two  metals. 
Now,  according  to  Ohm's  law,  when  a  difference  of  potential 
exists  between  two  metals  connected  together,  inside  the 
cell  by  the  acid,  and  outside  by  a  copper  wire  of  a  resistance 
measured  in  ohms,  the  current  circulating  will  be  expressed 

symbolically  by  C=  ^,  i.e.,   the  current  in  amperes  is 

proportional  to  the  voltage,  and  inversely  proportional  to 
the  combined  resistance  in  ohms.  Moreover,  the  measure 
of  the  current  in  electrical  units  will  be  determined 
theoretically  by  the  amount  of  zinc  consumption,  or  the 
amount  of  metal  which  appears  as  sulphate  of  zinc  in  the 
solution. 

By  referring  to  the  table  of  atomic  weights,  we  find 
zinc  to  be  represented  by  the  number  65,  and  knowing  that 
one  part  by  weight  of  zinc  will  replace  two  parts  by  weight 
of  hydrogen  from  the  acid,  we  can  tell  accurately  the 
amount  of  zinc  which  goes  into  solution  during  the  chemical 
action  in  the  cell. 

This  is  the  simplest  conception  of  the  voltaic  cell,  which 
may  then  be  regarded  as  an  apparatus  for  converting 
chemical  into  electrical  energy.  The  position,  however,  is 
not  quite  so  simple  as  this,  and  there  are  two  main  causes 
which  diminish  the  current  in  such  a  cell.  These  are  : 
(1)  local  action;    (2)  polarisation. 

The  first  named  is  brought  about  by  the  fact  that  com- 
mercial zinc  contains  impurities,  as  iron,  lead  and  arsenic, 
so  that  small  local  currents  are  set  up  between  the  zinc 
and  the  impure  materials  where  there  is  contact  with  the 
dilute  acid  ;  the  zinc,  therefore,  gradually  dissolves  without 
giving  a  corresponding  measure  of  electrical  energy,  as 
these  local  currents  oppose  the  main  zinc-copper  current. 
The  remedy  is  to  amalgamate  the  zinc  with  mercury. 
The  surface  of  the  former  forms  an  amalgam,  and  the 
impurities  become  covered  up,  and  as  the  zinc  gradually 
dissolves,  the  mercury  attacks  a  fresh  surface,  so  that  a 
clean,  bright  surface  containing  no  impurities  is  always 
presented  to  the  acid. 

The  second  drawback-  polarisation— is  caused  by  hy- 
drogen forming  a  film  on  the  copper,  thus  gradually  covering 
it  up.    This  spoils  the  cell,  because  :  (1)  a  large  resistance 
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is  introduced  into  the  path  of  the  current ;  (2)  an  opposing 
electro-motive  force  is  set  up,  reducing  the  main  one. 
These  contribute  to  lessen  the  current,  as  we  now  have 
E 

in  the  equation  C  =  —  a  smaller  numerator  and  a  larger 

denominator.  Polarisation  is  overcome  by  oxidising  the 
hydrogen  as  fast  as  it  is  formed  by  such  agents  as  nitric 
acid,  manganese  dioxide,  bichromate  of  potash  or  copper 
sulphate,  all  of  which  are  rich  in  oxygen.  Each  kind  of 
cell  usually  has  a  different  depolariser,  and  their  presence 
gives  rise  to  the  "  two-fluid  "  cell,  and  serves  to  make  the 
chemical  actions  more  complicated. 

The  following  shows,  in  tabular  form,  some  of  the  chief 
cells  met  with  : 

Cell.                E.M.F.  Anode.  Kathode.  Depolariser.       Exciting  Liquid. 

Daniell  . .  , .    1.07  Zinc  Copper  Copper  sulphate       Sulphuric  acid. 

Grove    ..  ..    1.90  Zinc  Platinum  Nitric  acid               Sulphuric  acid. 

Bunsen  . .    1.90  Zinc  Carbon  Nitric  acid               Sulphuric  acid. 

Leclanche  . .    1.50  Zinc  Carbon  Manganese  dioxide     Sal  ammoniac, 

dark  (standard)     1.434  Zinc  Mercury  Mercurous  sulphate    Zinc  sulphate 

Bichromate  . .    1.80  7inc  Carbon  Bichromate  of  potash  Sulphuric  acid. 

Accumulator  . .  2.5  to  1.90  Lead  Lead  Lead  dioxide  — 

We  see,  then,' that  electrical  energy  is  produced  from 
chemical  energy.  Is  the  reverse  process  true  ?  Suppose 
we  run  an  electric  current  from  a  source  of  e.m.f.  through 
solutions,  will  there  be  any  effect  ?  The  answer  to  this 
will  depend  upon  the  nature  of  the  material.  If,  for 
instance,  the  substance  is  mercury,  there  will  be  no  effect, 
because  this  is  already  an  elementary  body.  Again,  if, 
say,  paraffin  oil  is  selected,  the  effect  will  be  nil,  because 
this  is  a  non-conductor.  Generally  speaking,  however,  if 
the  body  is  a  compound,  it  is  split  up  into  simpler  parts ; 
if  acidulated  water,  we  obtain  the  elements  hydrogen  and 
oxygen  ;  if  a  solution  of  silver  nitrate,  silver  is  deposited  ; 
if  a  solution  of  gold  chloride,  gold  is  deposited,  and  so  on. 
In  the  hands  of  the  chemist,  therefore,  this  electric  force 
is  of  great  service  in  analysing  and  accurately  determining 
the  strength  of  solutions. 

With  regard  to  so-called  "  secondary  "  cells,  the  name 
is  given  to  those  cells  in  which  the  energy  of  chemical 
change  can  be  stored  up  and  given  out  again  in  the  form 
of  a  current.  In  reality,  there  is  no  "  storing  "  of  electri- 
city, but  rather  a  quantity  of  the  active  constituents  of 
the  cell.  For  instance,  if  we  take  two  lead  plates,  put 
them  in  dilute  sulphuric  acid,  and  join- them  to  a  source 
of  D.P.,  and  allow  a  current  to  pass,  the  plate  at  the 
positive  source  becomes  brown  in  colour,  the  other  being 
hardly  affected. 

The  chemical  explanation  is  that  electrical  energy  has 
been  expended,  the  water  of  the  dilute  acid  is  broken  up 
into  its  constituents,  oxygen  attacking  the  positive  plate 
and  forming  lead  dioxide,  while  hydrogen  appears  at  the 
negative  plate.  Suppose  now  the  charging  source  is  dis- 
connected, we  now  have,  in  effect,  a  primary  cell,  the 
elements  being  lead  dioxide  and  lead,  and  the  electrolyte 
dilute  sulphuric  acid,  and  this  will  give  out  an  electric 
current,  hence  such  cells  are  often  spoken  of  as 
"  reversible." 

On  discharging,  the  positive  plate  loses  its  brown  colour 
and  the  following  action,,  expressed  in  chemical  language, 
occurs : — 

Discharging  •  > 

PbOa  +in2SOt  +  Pb  =PbSOf  +2H20  +PbS04  + 
Electrical  Energy. 

< — ■  efe  Charging. 

Other  intermediate  products  may  be^  formed,  and  the 
reactions  are  possibly  more  complicated  than  the  above 
equation  indicates. 

The  disadvantages  which  secondary  cells  labour  under 
are  : — 

(1)  High  initial  cost. 

(2)  Care  and  maintenance  required. 

(3)  Troubles  which  easily  develop  are  :  (a)  Sulphating — . 
the  formation  of  an  insoluble  sulphate  (Pb.^SOs)  instead 


of  the  normal  one  (PbSO,,).  {b)  Buckling — causing  a 
destruction  of  the  grids  by  the  lead  dioxide  falling  out. 
(c)  Short-circuiting — by  the  plates  touching  in  the  cell. 

Various  types  are  the  Edison  cell,  the  Hart  accumulator, 
and  the  chloride  accumulator. 

Despite  these  disadvantages,  secondary  cells  are  of 
service  in  engineering  practice,  for  lighting,  traction,  etc.  ; 
so  that  by  employing  a  set  of  60  in  series  as  an  auxiliary 
an  additional  150  volts  may  be  obtained.  For  example, 
if  we  take  a  lighting  station  there  will  be  a  heavy  load 
during  the  winter,  say  from  4  till  11  p.m.,  whereas  in  the 
morning  and  early  afternoon  the  load  will  be  light.  This 
would  demand  large  and  costly  plant  for  maximum  load, 
and  in  the  day-time  such  plant  would  be  mainly  idle, 
earning  no  revenue.  With  an  accumulator  set,  however, 
the  machinery  is  always  kept  running  during  the  day 
charging  the  cells,  while  in  the  evening  the  latter  takes  the 
"  peak  "  of  the  load. 

Generally  speaking,  the  best  arrangement  of  cells  is  to 
have  them  in  such  a  way  that  the  internal  is,  as  near  as 
may  be,  equal  to  the  external  resistance  of  the  circuit. 
This  will  result  in  maximum  power  at  50  per  cent,  efficiency. 

An  article  such  as  this  would  be  incomplete  without 
giving  the  various  efficiencies,  and  they  are  classified  thus  : 

The  chemical  efficiency  is  the  ratio  of  useful  zinc  con- 
sumption to  the  total  zinc  consumption. 

The  ampere-hour  efficiency  is  the  ratio  of  ampere-hours 
actually  obtained  to  the  ampere-hours  that  should  be 
obtained  theoretically  from  a  given  consumption  of  zinc. 

The  electrical  efficiency  is  the  ratio  of  the  energy  that  is 
expended  in  the  external  circuit  to  the  total  electrical 
energy  developed. 


THE  RUSSIAN  EXHIBITION. 

The  Russian  Exhibition,  which  has  recently  been  opened 
in  the  Central  Hall,  Westminster,  well  deserves  a  visit. 
True,  there  is  not  a  very  imposing  collection  of  samples  of 
products,  etc.,  the  chief  item  being  a  series  of  specimens  of 
the  verv  varied  minerals  produced  in  the  Ural  mountains 
and  elsewhere  in  Russia ;  but  the  selection  of  maps  and 
coloured  diagrams  intended  to  illustrate  Russia's  industrial 
development  would  be  a  revelation  to  many  people. 

Few  in  this  country  have  any  conception  of  the  vast  areas 
and  distances  characteristic  of  the  Russian  Empire^  which 
comprises  approximated  Si  million  square  miles.  The  dis- 
tance from  Petrograd  to  Vladivostok,  on  the  Trans-Siberian 
Railwav,  is  about  7,000  miles.  Large  stretches  of  this  im- 
mense area  are  practically  undeveloped,  and  there  are  vast 
northern  regions  which  are  unexplored. 

Equally  instructive  are  the  maps  devoted  to  special  pro- 
ducts, on  which  the  distribution  of  soils,  forests,  minerals, 
oil,  etc.,  are  shown,  and  Hie  chief  railways  and  distributing 
centres  indicated.  Russia  is  a  land  of  small  peasant  pro-' 
prietors,  and  the  opportunity  for  trade  in  agricultural 
machinery  and  implements1  after  the  war  should  be  tre- 
mendous. Even  so,  the  development  is  only  at  its  com- 
mencement, for  it  is  estimated  that  out  of  a  total  of  2,500 
millions  acres  of  agricultural  land  in  Siberia  only  35  millions 
are  as  yet  being  worked.  Siberia,  however,  has  made  great 
strides,  and  the  mineral  developments,  in  particular,  are  re- 
markable. The  value  of  its  productions  has  increased  150 
per  cent,  in  the  last  fifteen  years. 

Within  the  Russian  Empire  there  are  potential  resources 
of  every  conceivable  kind.  What  is  chiefly  needed  to  de- 
velop them  is  capital  and  improved  communications.  In  a 
pamphlet,  entitled,  "  Russia — Britain's  Great  Opportunity," 
tlir  latent  possibilities  for  trade  are  strongly  emphasised.  The 
British  manufacturer  who  hopes  to  do  business  with  Russia 
must,  however,  revise  many  of  his  methods.  He  must  study 
more  closelv  the  weights,  measures,  and  currency  of-  the 
country,  for  the  great  mass  of  people  have  naturally 
little  knowledge  of  the  British  language  and  economic 
methods.     In  particular,  it  must  be  recognised  that  trade 
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with  Russia  (especially  after  the  war)  will  involve  long 
a  edit.  Twelve  months  is  a  usual  period,  and  peasant- 
holders,  who  are  only  able  to  pay  for  goods  out  of  the  dis- 
posal of  their  crops,  will  frequently  expect  payments  to  be 
spread  over  a  number  of  years.  The  recognition  of  these 
facts,  together  with  their  willingness  to  study  the  needs  of 
Russian  clients  on  the  spot,  has  been  the  basis  of  German 
success.  British  manufacturers  can  do  as  well  if  they  will 
finally  abandon  the  "  take  it  or  leave  it  attitude  "  which  has 
too  often  been  a  feature  of  their  arrangements  for  foreign 
trade  in  the  past. 


WORKING  SINGLE  CIRCUITS  IN  BAD 
WEATHER.* 


Dry  air  and  glass  being-  insulators,  it*  may  be 
assumed  that  under  favourable  weather  conditions  the 
perfect  insulation  of  the  line  at  the  different  points  of 
support  is  assured,  and  that  the  line  wire  forms  the  only 
path  for  the  current.  If  the  circuit  be  broken  at  any 
point  along  the  line  under  these  conditions,  the  cores 
of  each  relay  in  the  circuit  will  be  immediately  demag- 
netised, and  so  long  as  the  insulation  remains  constant 
there  will  be  no  necessity  for  readjustments. 


X 


attractive  force  between  the  relay  cores  and  armatures,, 
but,  while  each  relay  will  respond  promptly  to  the  open- 
ing of  its  own  key,  neither  R  nor  R1  will,  on  a  normal 
dry  weather  adjustment,  respond  to  the  opening  of  the 
key  at  the  distant  station.  The  reason  of  this  is  that 
when  K1  is  opened,  as  in  the  figure,  the  circuit  of  battery 
B  is  not  broken,  but  is  still  completed  through  the 
derived  circuits,  and,  while  a  break  at  station  Z  cuts  off 
B1  from  the  circuit  and  causes  a  still  further  diminution 
in  the  current  in  R,  owing  to  the  greater  resistance  of 
the  derived  circuits,  which  now  form  the  only  paths  to 
the  ground,  still  the  magnetism  excited  in  R  by  the 
leakage  currents  alone  are  sufficiently  powerful  to 
overcome  the  retractile  force  ordinarily  exerted  by  the 
armature  spring,  and  the  relay  remains  closed  when  it 
ought  to  respond  to  the  broken  circuit  at  Z. 

Unless,  therefore,  the  sendinjg  operator  is  on  the 
look-out  at  such  times,  he  may  be  perfectly  unconscious 
of  any  change,  and  will  continue  to  send  bis  business 
until  advised  via  another  route  to  see  to<  his  adjustment. 

In  order  to  get  the  distant  station's  signals  under 
such  circumstances  it  is  necessary  to  withdraw  the 
magnet  poles  from  the  armature,  and  to  perhaps  pull 


1 


Diagram  of  a  Leaky  Circuit  in  Bad  Weather. 


In  damp,  foggy  or  rainy  weather,  however,  the 
poles  and  glass  insulators  become  coated  with  moisture, 
and,  water  being  a  conductor,  a  new  path  is  opened  to 
the  current  at  each  support,  as  shown  in  Fig.  1. 

The  resistance  of  the  wire  itself  is  not  affected  by  the 
weather,  and  the  line  still  forms  the  easiest  path  for  the 
current,  but  though  the  separate  resistances  of  the  paths 
formed  by  the  moisture  may  be  very  high,  it  must  be 
remembered  that  these  circuits  are  all  derived  circuits, 
and  that  the  current  divides  at  each  insulator  inversely 
as  the  respective  resistances  of  the  line  and  derived 
circuits  beyond,  and  the  short  leakage  circuit  down  the 
pole  to  ground.  The  resistance  of  the  whole  circuit  is 
greatly  reduced  by  the  large  number  of  parallel  circuits 
introduced  and  the  output  of  current  from  B  and  B1 
(Fig.  1),  increased  in  proportion,  causing  a  greater 

*  The  Telegraph  and  Telephone  Age,  New  York. 


up  a  little  on  the  armature  spring  until  the  tension  of 
the  retractile  spring  overcomes  the  pull  of  the  magnets 
and  opens  the  relay. 

On  this  high  adjustment  the  relay  at  A  responds  to 
the  closing  of  the  distant  key  on  account  of  the  conse- 
quent decrease  in  circuit  resistance  and  the  addition  of 
the  distant  battery  to  the  circuit,  whereby  the  current 
strengh  in  R  is  increased,  and  opens  because  Z,  by 
opening  his  key,  cuts  off  his  battery  from  the  circuit  and 
forces  the  current  from  B  to  fine  ground  through  the 
higher  resistances  offered  by  the  derived  circuits. 

These  increment  currents  represent  the  only  working 
margin  for  the  operation  of  the  relay,  and  it  will  be 
evident  that  when  the  loss  on  the  line  is  considerable, 
they  will  possess  but  little  strength,  and  produce  com- 
paratively small  effects  upon  the  receiving  relay,  which 
is  not  then  so  susceptible  to  their  influence  as  under 
ordinary  working  adjustment. 
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OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 
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3  core  19/14  S.W.O.  shaped  conductors. 
Paper  Insulated,  Lead  Covered  and 
Wire  Armoured  Cable.  13,000  yards 
supplied  to  the  L.  &  Y,  Railway  for 
the  Manchester-Bury  Electrification, 


Y*-*U  will  get  the  best  results 
from  your  installation  if 
you  use  Henley's  Cables.  You 
wUl  be  free  from  trouble 
with  the   conductors,  anyhow. 

'"JpHERE  is  a  latin  motto, 
"Experto  Creole,"  which 
means  "Trust  one  who  has 
had  experience."  The  name  of 
Henley  has  been  associated  with 
the    Electrical    Industry  since 

1837. 


W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD. 

Blomfield  Street,  LONDON,  E.C. 


ELECTRIC 
TORCHES 

AND 

FLASH 
LIGHTS. 


Write  to-day 
for  Stock  List 
No.  FL  2. 


Tubular  Torches- 
Large,  Medium  and 
small  sizes.  Nickel 
and  oxidised  finish. 
Book  jour  orders 
for  next  season 
now. 


.G.  LEACH  &  Co.,  Ld., 

Electrical  Engineers 
and  Manufacturers, 
30,  Artillery  Lane,  E.C.  2. 
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Principal:     W.   H.   HADOW,   M.A.,  D.Mus.,   J. P. 

SESSION     1917^18-Commencing  September  24th,  1917. 

Departments  of  Mechanical.    Marine,    Civil    and    Electrical  Engi- 
neering. Naval  Architecture,  Mining,  Metallurgy,  Agriculture,  and 
of  Pure  Science,  Arts  and  Commerce. 

Full  particulars  may  be  obtained  on  application  to:— 
F.  H.  PRUEN,  M.A.,  Secretary, 
ARMSTRONG    COLLEGE,  NEWCASTLE-UPON-TYNE. 


F.WI6GINS*S0NS 

102.  103,104.  Mlnorlea.  London. 

For  Lamps,  Stoves,  Ventilators. 
Eleotrioal  Work,  Philosophical, 
and  for  all  purposes. 

Largest  Stock  in  the  World. 
Contractors  to  H.M.  Government 

^Telephone  No.  2248  Avenue- 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
  All  Descriptions. 

ENGINEERING*,  TECHNICAL  OPTICS 

NORTHAMPTON  POLYTECHNIC  INSTITUTE, 
St.  John  Street.  London,  E.C. 

ENGINEERING    DAY  COLLEGE. 

Full  Day  Courses  in  the  Theory  and  Practice  of  Civil,  Mechanical  and 
Electrical  Engineering  will  commence  on  Monday,  1st  October,  1917.  The 
Courses  in  Civil  and  Mechanical  Engineering  include  specialisation  in 
Automobile  and  Aeronautical  Engineering,  and  those  in  Electrical  En- 
gineering include  specialisation  in  Radio-Telegraphy. 

Entrance    Examination     on    Tuesday   and    Wednesday,    25tn  &a 
26th  September,  1917.    These  courses  include  periods  spent  in  commer- 
cial workshops  and  extend  over  four  years     They  ajso  prepare  for  the 
Degree  of  B.Sc.  in  Engineering  at  the  University  of  London.     Fees,  £15 
or  £11  per  annum. 

Three  Entrance  Scholarships  of  the  value  of  £52  each  will  be  offered 
for  competition  at  the  entrance  examination  in  September,  1917. 

i    „      _  TECHNICAL  OPTICS. 

Full  and  Part  Time  Courses  in  this  important  department  of  Applied 
Science  will  be  given  in  specially  equipped  laboratories  and  lecture  rooms. 
An  Aitchison  Scholarship  (value  £30)  will  be  offered  in  this  department 
at  the  entrance  examination.  i— 

Full  particulars  as  to  fees,  dates,  etc.,  and  all  information  respecting 
the  work  of  the  Institute,  can  be  obtained  at  the  Institute  or  on  appli- 
cation to — 

R.  MULLINEUX  WALMSLEY,  DSa,  Principal. 
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Current  Topics. 


Apropos  of  my  recent  remarks  under  this  head,  and 
the  reply  thereto  by  the  engineer  and  manager  of  the 
Guildford  Electricity  Supply  Co.,  it 
Women        is  of  interest  to  note  that  the  employ- 
Stokers,        ment  of  women  in  the  capacity  of 
stokers    and    boiler-house     staff  is 
already  an  accompli slhedl  fact,  and  has  apparently  been 
attended  by  a  considerable  measure  of  success.     Ait  a 
meeting  of  the  Circle  of  Scientific,  Technical  and  Trade 
Journalists,  on  May  24th,  the  subject  under  discussion 
being    "Women    in  Industry,"    Captain   Scott  Hall, 
describing  the  employment  of  women  at  a  certain  explo- 
sives factory,  slated  that  women  were  employed1  in  the 
boiler-house  as  well  as  in  other  departments. 

There  were  mechanical  stokers,  but  at  times  these 
women  did  actually  raise  heavy  shovelfuls  of  coal, 
shoulder  high,  and  feed  the  furnaces.  Women  control 
the  feed,  watch  the  temperature  of  the  feed  water,  and 
attend  the  boilers  generally.  The  general  labouring 
was  also  done  by  women,  who  rake  out  the  hot  and 
heavy  clinkers  from  large  and  exceedingly  hot  furnaces, 
wheeling  away  heavy  loads  of  clinkers,  and  depositing 
their  loads  on  the  dumping  ground  outside  ;  in  short, 
doing  work  which,  before  the  war,  was  universally 
considered  men's  work. 


Not  only  do  these  women  carry  out  the  work 
satisfactorily  according  to  Captain  Hall,  but,  what  is 
more,  they  like  it,  and  even  prefer  it  to  the  lighter  work 
in  other  parts  of  the  factory.    Nor  is  the  type  of  woman 


The 
Channel 
Tunnel. 


referred  to  that  of  the  sturdy  Yorkshire  class.  On  the 
contrary,  they  arc  small  and  even  diminutive,  and  yet 
quilt©  capable  od  coping  with  the  heavy  work  of  the 
boiler  house.  Ail  of  which  goes  to  support  my  previous 
contention  that,  given  suitable  automatic  and  labour 
saving  gear,  there  is:  no  reason  why  women  should  not 
take  the  place  of  men  in  certain  stokeholds,  and1  thus 
prevent  any  necessity  for  shutting  down  of  plant  such 
as  was  contemplated  in  the  case  under  review.^ 

My  attention  has  been  drawn  to  a  letter  in  the  Trade 
Supplement  of  the  Times,  over  the  signature  of  Mr. 

Chalmers  Kearney,  urging  immediate 
action  in  connection  with  this  his- 
torical project  as  a  war  measure. 
According  '  to  Mr.  Kearney,  the 
Channel  Tunnel  should  be  an  inter- 
national enterprise,  and  not  carried  out  by  private 
companies.  The  existing  French  and  English  Channel 
Tunnel  companies  should  be  bought  out.  If  he  war  is 
over  before  the  tunnel  is  completed,  it  would  come  in 
as  the  all-important  link  in  the  economic  life  of  the 
Western  Allies,  and  lend  immeasurable  assistance  in  the 
rapid  upbuilding  of  the  devastated  cities  in  the  war 
zone.  If  finished  in  time  it  would  go  a  long  way  towards 
paying  for  itself  by  bringing  back  our  armies  and 

supplies  from  France.  

It  has  been  suggested  that  German  prisoners  could 
supply  the  requisite  labour  ;  America  could  supply  the 
comparatively  small  quantity  of  rails  and  other  steel 
work  .required,  as  well  as  electrical  plant  and  locomo- 
tives. Regarded  as  a  tunnel  it  is  a  big  undertaking,  but 
as  a  railway  it  is  quite  a  small  affair— merely  70  miles  of 
single  track.  New  methods  of  tunnelling,  combined 
with  an  improved  system  of  lining,  ensure  rapid  con- 
struction at  reasonable  cost.  It  is  little  realised,  says 
Mr.  Kearney,  what  strides  have  been  made  in  these 
directions  since  the  beginning  of  the  Avar. 

We  are  not  building  the  tunnel  for  present-day 
requirements ;  if  we  build  at  all  it  must  be  with  the 
'  future  before  us.  Again,  according  to  Mr.  Kearney, 
the  future  holds  the  high-speed  railway,  with  trains 
flashing  from  city  to  citv  at  100  miles  an  hour  or  more. 
Then  we  shall  travel  from  London  to  Paris  in  about 
two  and  a  half  hours,  or  to  Brussels  in  two  hours. 
Whilst  agreeing  in  the  main  with  Mr.  Kearney's  opti- 
mistic view's  on  the  future  possibilities  of  such  a  scheme, 
does  it  not  appear  a  rather 'hopeless  task  to  convince 
the  powers  that  be  of  its  practicability  and  desirability  ? 

If  we  take  into  account  the  facts  that  the  Channel 
Tunnel  scheme  has  been  a  hardy  annual  for  more  years 
than  one  cares  to  remember ;  that  the  military  and  other 
arguments  against  it  have  long  since  passed  out  of  date, 
and  have  been  proved  so  over  and  over  again  by  the 
experiences  of  this  war  alone;  also  that  it  has  needed  a 
world  war  to  ginger  the  Government  into  spending 
millions  a  day  on  objects  which  give  no  immediate  or 
certain  prospects  of  an  adequate  return,  the  chances  ol 
a  purely  utilitarian  and  advantageous  industrial  and 
commercial  venture  such  as  a  mere  Channel  Tunnel 
appear  more  remote  than  ever. 

One  could  cite  hundreds  of  similar  examples  of  badly 
needed  engineering  improvements  involving  an  expendi- 
ture of  only  a  tithe  of  what  this  war  is  costing  us  every 
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day,  but,  Jike  the  Channel  Tunnel,  most  of  them  will 
presumably  go  down  to  posterity  as  what  we  ought  to 
have  accomplished  in  our  time  had  we  only  possessed 
sufficient  national  energy  and  foresight.  Optimists  tell 
us  that  this  war  is  going-  to  teach  our  governing  classes 
a  badly  needed  lesson,  but,  judging  from  past  expe- 
rience, I  very  much  fear  that  a  return  of  peace  'will  be 
accompanied  by  much  the  same  policy  of  laissez  faire 
as  marked  our  engineering  operations  in  the  past. 

One  occasionally  reads  in  the  daily  press  of  tramway 
passengers  experiencing  shocks  in  the  act  of  boarding 
an  electric  trolley-car,  whilst  there  are 
Electric  Tram=  also  instances  on  record  of  deaths! — ■ 
ways — an       owing-  to  heart  failure — the  victims 
Unrecognised   being  seized  with 'such  attacks  also  in 
Danger.       ithe  act  of  boarding  a  car.    Now,  it  is 
an  elementary   fact  that  the  return 
circuit  for  the  tramway  current  is  via  the  underframe, 
wheels   and  rails,  so  that    any  discontinuity  between 
wheels  and  rails,  assuming  the  current  to  be  switched 
on  at  the  controller,  means  full  voltage   between  the. 
general  metal  work  of  the  car  and  earth. 


Given  ia  wet  and  greasy  day,  and  a  consequent  free 
use  of  the  sand  box,  it  is  conceivable  that  a  car  may 
come  to  rest  with  all  four  wheels  resting  on  an  excess 
of  sand  spread  along  the  rails  by  a  preceding  car  or 
cars.  In  such  circumstances,  which  have  actually 
happened  in  practically  all'  electric  tramway  services, 
the  car  refuses  to  answer  the  controller,  because  it  is 
insulated  or  partially  insulated  from  the  rail  return.  In 
such  cases  the  practice  in  at  least  one  city  is  for  tlhe  con- 
ductor to  insert  an  iron  crowbar  or  other  metal  object 
between  the  nearest  wheel  and  rail  whilst  the"  motor-man 
switches  on  and  thus  moves  the  car  into  a  region  where 
conductivity  is  re-estaiblislhed. 

Xow,  during  that  period  of  whole  or  partial  insulation 
the  car  is  a  source  of  very  serious  danger  to  all  and 
sundry  who  attempt  to  board  or  leave  it.  Although 
the  prevalence  of  shocks  at  such  times  is  usually 
regarded  as  a  joke  by  those  immediately  concerned  with 
the  maintenance  of  the  service,  there  is  really  nothing 
to  joke  about,  since  such  a  shock  may  well  prove  fatal 
should  the  victim  be  otherwise  susceptible  to  its 
influence.  Remember  that  all  the  conditions  are  favour- 
able to  a  dangerous  shock  ■  damp  or  wet  roadway,  and 
a  fully  or  partially  insulated  car  charged  to  a  potential 
of  anything  up  to  500  volts.  It  seems  to  me  that  this  is 
an  eventuality  that  tramway  managers  would  do  we'd 
to  guard  against  by  issuing  well-considered  instructions 
to  their  drivers  and  conductors.  Elektron. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).—Officer  for  the  Week  :  Field  Commander  C.  Campbell. 
Resignation  :  Platoon  Commander  A.  Gerard  resigns  his  ap- 
pointment. Monday,  Aug.  27  :  Technical  Instruction  (Search- 
light) for  No.  3  Company,  Right  Half  Company,  at  Regency 
Street  ;  Drill  No.  3  Company,  Left  Half  Company  ;  Signalling 
Class  :  Recruits  Drill,  6.30.  Tuesday  :  Lecture,  6'.30  ;  Physical 
Drill  and  Bayonet  Fighting,  7.30  ;  Wednesday  :  Drill  and  Ele- 
mentary Bridge  Construction  for  No.  1  Company,  Right  Half 
Company.  Thursday  :  Drill  and  Elementary  Bridge  Con- 
struction for  No.  2  Company,  Right  Half  Company  ;  Ambulance 
Class.  Friday:  Technical  Instruction  (Searchlight)  for  No.  3 
Company,  Left  Half  Company,  at  Regency  Street ;  Drill  No.  3 
Company,  Bight  Half  Company  ;  Signalling  Class  ;  Recruits 
Drill,  0.30.    Other  orders  as  usual. 


DELICATE  RECORDER  FOR  WIRELESS 
TELEGRAPH  SIGNALS. 


Prof.  Turpain,  a  prominent  Parisian  scientist,  has  been 
/  engaged  for  some  time  past  on  the  subject  of  recording  in- 
struments for  wireless  waves,  and  has  brought  out  a  very 
sensitive  recorder  which  is  intended  for  long-distance  wire- 
less working,  and  which  will  take  show  signals  so  weak  that 
ordinarily  they  could  only  be  heard  in  the  telephone.  The 
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device  consists  of  a  powerful  permanent  magnet  M  of  the 
type  used  for  ocean  cable  work,  with  a  flat  swinging  coil  A, 
mounted  on  the  fibre  suspension  B.  On  the  coi)  is  a  light 
arm  C  which  oonnects  by  a  thread  D>  to  the  recording  de- 
vice, so  that  the  slight  movements  of  the  coil  will  produce 
larger  movements  of  the  pen.  The  recorder  consists  of  a 
swinging  arm  E,  which  is  pivoted  at  F  in  the  usual  way. 
The  lower  end  of  the  arm  carries  the  pen  P.  Under  the 
pen,  but  without  touching  it,  passes  the  paper  band  H 
mounted  on  the  rollers  G.  The  novel  part  of  the  invention 
consists  in  making  the  record  without  having  the  pen  touch 
the  paper,  for  this  would  cause  too  great  a  friction  for  the 
small  amount  of  pull  afforded  by  the  swinging  coil.  The 
pen  contains  a  volatile  liquid,  such  as  ammonia,  and  the 
vapours  of  this  substance  are  made  to  act  on  a  paper  that 
is  moistened  with  a  suitable  chemical  preparation  so  that 
the  ammonia  vapour  will  produce  a  colour  upon  the  paper. 
Certain  compounds  of  phenol  can  be  used  for  this  purpose. 
AVhen  the  paper  travels  along  and  the  pen  operates,  the 
signals  will  be  recorded  in  a  wavy  line  corresponding  with 
Morse  dots  and  dashes. — Popular  Science  Monthly. 


Questions  and  Answers 

By  Practical  Men. 


T  RULES. 

Questions  :  We  invite  our  readers  to  send  as  questions,  preferabn/ 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  b» 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  fif  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  y. 
Can  you  please  inform  me  what  method  is  adopted 
to  prevent  the  steam,  in  high-pressure  turbines,  from 
passing  from  the  turbine  case  into  the  turbine  bearings  ? 
—  "  Turbo." 

Question  No.  S. 
I  have  a  small  machine-shop,  at  present  driven  by 
an  oil  engine.  I  propose  to  have  two  20-h.p.  motors  fitted 
in  its  stead,  and  the  shop  will  of  course  be  fitted  with 
electric  light.  Will  you  please  give  me  some  idea  how 
to  prepare  a  specification  in  order  that  I  may  have  the 
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correct  type  of  motors,  fittings,  for  machine  lighting, 
double-pole  switches,  etc.,  fitted  to  meet  Home  Office 
requirements  ?  I  would  also  like  you  to  give  me  a  few 
hints  regarding  the  selection  of  motors  and  fittings. — 
I  Motor." 

(Replies  to  Questions  7  and  8  must  be  received  not  later 
than  September  15). 


double  pole  switch  cannot  be  closed,  the  motor  attendant  is 
liable  to  exert  undue  pressure  which  strains  the  rods  and  levers, 
with  the  result  that  mechanical  trouble  arises  which  is  sometimes 
worse  than  the  blowing  of  fuses.  Again,  mechanical  devices 
cannot  be  fitted  to  every  motor  starter,  because  in  a  large  number 
of  cases  the  double  pole  switches  are  not  fitted  near  the  starting, 
panels. 


Answers  to  Questions. 

Answers  to  Question  No.  3. 

Q. — I  have  a  twenty  horse  power  starter  controlling  a  shunt 
wound  motor.  The  starting  arm  continually  hangs  up  because 
it  is  not  possible  to  fit  a  sufficiently  strong  spring  to  bring  it 
to  the  off  position  each  time  the  motor  is  stopped.  This  causes 
a  considerable  amount  of  inconvenience  because  when'the  double 
pole  switch  is  closed,  the  fuses  blow.  Is  it  possible  to  fit  a 
mechanical  or  electrical  "  fool  proof  "  device  which  will  prevent 
the  fuses  blowing  if  the  double  pole  switch  is  closed  before  the 
starting  arm  has  dropped  ? 

The  first  award  (10s.)  is  made  to  Mr.  A.  Whittaker,  6,  Aubrey 
Road,  Hucknall  Road,  Carrington,  Nottingham,  for  the  following 
reply  : — 

A. — A  single  pole  magnetic  switch  (solenoid  or  lever  type) 
may  be  used  to  control  the  motor  circuit.  The  terminals  of  the 
magnet  bobbin  are  connected  to  a  special  contact  stud  fixed  on 
the  starter,  and  to  one  side  of  the  supply.  From  the  special 
contact  stud  to  the  other  side  of  the  supply,  a  resistance  of  lamps 
is  inserted,  the  voltage  of  the  lamps  depending  on  the  voltage 
of  the  supply.  This  arrangement  allows  the  magnet  bobbin  to 
receive  its  maximum  power,  the  contact  bar  of  the  switch  is 
lifted,  and  the  motor  circuit  is  completed. 

On  moving  the  starter  arm  beyond  the  stud,  the  resistance 
is  thrown  in  the  bobbin  circuit  which  allows  the  magnet  just 
sufficient  power  to  hold  the  switch  in,  as  the  power  required  to 
hold  the  switch  is  only  a  fractional  part  of  that  required  to  Hit 
it.  The  current  in  the  bobbin  is  by  this  means  reduced  to  a 
minimum,  which  is  a  consideration  as  the  magnetic  switch 
must  remain  in  the  whole  time  the  motor  is  running. 


Should  the  circuit  be  broken,  however,  by  opening  the  D.P. 
switch,  the  magnet  switch  will  drop  out,  and  the  power  obtained 
by  the  small  current  passing  through  the  resistance  is  not  suffi- 
cient to  lift  the  switch  again.  It  is  therefore  necessary  to  bring 
the  starter  arm  back  to  the  stud  and  to  short  circuit  the  re- 
sistance. With  the  majority  of  motor  starters  there  is  usually 
room  for  an  additional  stud  to  be  fitted. 
No  second  award  is  made. 


Another  Reply  to  Question  No.  3. 

Mechanical  interlocking  devices  for  motor  starters,  are  usually 
a  system  of  rods  and  levers  connected  together  to  operate  between 
the  starting  arm  and  the  double  pole  switch. 

Some  of  these  devices  are  designed  so  that  the  double  pole 
switch  cannot  be  closed  until  the  starting  arm  has  dropped. 
Other  devices  make  it  impossible  for  the  starting  arm  to  be 
moved  until  the  double  pole  switch  is  closed. 

To  sum  up  these  mechanical  devices,  they  cannot  be  said 
to  be  "  fool  proof."  For  instance,  all  motor  starters  require  a 
certain  amount  of  pressure  to  operate  them.    Thus,  when  a 


An  electiical  device  that  will  prevent  current  flowing  unless- 
the  starting  arm  has  dropped  is  what  is  required,  and  it  may 
then  be  said  to  be  "  fool  proof."  Such  a  device  is  shown  in  the 
diagram  where  S  is  a  solenoid  in  series  with  a  non-inductive 
resistance  N  I  R,  connected  across  the  dead  side  of  the  double 
pole  switch.  C  C  are  contacts  Which  are  short  circuited  when 
the  starting  arm  is  down.   The  action  of  the  device  is  as  follows: — > 

When  the  starting  arm  is  down.  N  I  R  is  short  circuited,  and 
the  supply  pressure  is  then  across  S  only.  The  plunger  P  is 
then  drawn  into  the  solenoid,  and  the  laminated  contact  L 
makes  contact  across  A  A  and  allows  current  to  pass  through 
the  motor.  If  the  starting  arm  is  not  down,  N  I  R  is  not  short 
circuited,  and  being  in  series  with  S  there  is  not  sufficient  current 
flowing  to  allow  P  to  be  pulled  into  position.  It  is  therefore 
impossible  for  any  current  to  pass  through  the  motor  until  the 
starting  arm  is  pulled  down  and  C  C  are  short  circuited.  When 
P  is  drawn  up  and  the  starting  arm  is  moved  to  start  the  motor, 
N  I  R  again  comes  in  series  with  S,  but  there  is  sufficient  current 
flowing  to  hold  P  in  position,  although  it  is  not  sufficient  to  pull 
it  up  from  its  normal  position.  This  device  may  be  fitted  to 
any  motor  starter  irrespective  of  the  position  of  the  double  pole 
switch.  It  is  an  inexpensive  article  to  manufacture,  and  it  may 
be  mounted  on  a  slate  base.  It  should,  however,  be  totally 
enclosed  to  meet  Home  Office  requirements. 

"  Plumbago." 


THE  ELECTRICAL  EQUIPMENT   OF  CRANES. 


(Continued  from  page  485  .) 
(2)  An  overwinding  switch,  the  object  of  which  is  to  auto- 
matically break  the  circuit  when  the  hook  reaches  a  pre- 
determined height,  and  so  prevent  breakage  of  the  ropes,  it 
can  also  in  many  cases  be  arranged  to  prevent  the  hook 
being  lowered  too  low  and  the  rope  unwound  too  far  off  the 
drum.  This  consists  of  a  switch  connected  in  the  main  supply 
to  the  hoisting  motor,  and  operated  mechanically  from  the 
drum  shaft  either  by  a  small  worm  and  wheel,  or  by  a 
revolving  screw  and  travelling  nut.  These  switches  may  be 
either  "  hand  replacement,"  in  which  case  it  is  necessary 
for  the  operator  to  replace  the  switch  by  hand  after  it  has 
been  tripped,  which  necessitates  him  leaving  his  cabin  to 
carry  out  this  dutv,  or  "  automatic  replacement,"  in  which 
case  the  switch  automatically  replaces  itself  when  the  motor 
is  run  in  the  reverse  direction  by  reversing  the  controller, 
and  without  the  operator  leaving  his  post;  this  arrangement 
is  decidedly  the  most  satisfactory,  and  is  now  generally  recog- 
rised  as  standard  practice.  If  the  crane  is  fitted  with  a  cir- 
cuit breaker  and  relay  type  of  switchboard  the  overwinding 
switch  may  be  made  of  small  carrying  capacity,  and  instead 
of  being  connected  in  the  main  supply  to  the  motor  con- 
nected in  the  relay  circuit,  so  that  when  the  switch  opens  it 
operates  the  no-voltage  coil  on  the  circuit  breaker,  and  so 
opens  the  main  circuit     This  system  is  not  always  reliable,. 
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inasmuch  as  there  are  so  many  small  wires  and  contacts 
which  may  fail  just  at  the  critical  moment.  Experience  has 
proved  this  to  be  the  fact  in  so  many  cases  that  only  a 
switch  connected  in  the  main  circuit  to  the  motor  can  be 
relied  upon  to  satisfactorily  break  the  circuit  at  the  right 
time.  These  switches  should  in  all  cases  be  of  the  ironclad 
type,  with  the  operating  mechanism  either  in  the  switch  case 
or  enclosed  to  keep  dust  and  dirt  out,  and  so  maintain  the 
switch  and  operating  gear  in  smooth  working  condition. 

These  switches  are  generally  the  weak  part  of  the  crane 
and  very  unsatisfactory  in  design  ;  nothing  but  of  a  robust 
character  will  stand  the  test  of  time,  and  in  this  connection 
it  may  be  stated  that  the  general  design  should  be  on  the 
lines  of  a  drum  controller,  with  renewable  contacts,  and  with, 
if  possible,  a  magnetic  blow-out  and  arc  shields  between  the 
contacts,  this  design  will  be  found  to  give  excellent  service, 
and  will  repay  any  extra  cost  over  other  types. 

(3)  Limit  switches  placed  in  the  cross  traverse  or  travel- 
ling motions,  the  object  of  which  is  to  cut  off  the  current  to 
the  motor  at  a  pre-determined  place,  and  prevent  over-travel- 
ling of  the  crab  or  crane.    These  are  nearly  always  connected 
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used  in  conjunction  with  a  standard  D.C.  controller  by  a 
slight  modification  of  the  connections  shown  in  Fig.  10,  but 
if  a  shunt  brake  is  used  the  contacts  for  one  of  the  mains  cn 
the  controller  will  require  slightly  modifying,  as  shown  in 
Fig.  ir.  For  A.C.  circuits  the  alteration  for  three-phase  is 
shown  in  Fig.  12,  and  two-phase  fouc  wire  circuits  in  Fig.  13. 
In  these  modifications  reference  should  be  made  to  Figs.  4,  6, 
7,  and  8  respectively,  shown  in  an  earlier  part  of  this  article. 

(4)  Excessive  speed  preventer.  With  some  types  of  cranes 
it  is  necessary  to  provide  means  of  preventing  the  armature 
of  the  hoisting  motor  from  attaining  a  dangerous  speed,  as 
would  occur  if  a  heavy  load  were  lowered  either  by  gravity 
or  power  without  any  check.  One  means  of  preventing  this 
excessive  speed  on  a  D.C.  motor  with  a  circuit  breaker 
switchboard  is  by  installing  a  patented  arrangement  on  the 
market  known  as  a  "  Racing  Relay,"  which  is  similar  to  an 
ordinary  relay,  except  that  it  has  two  windings,  one  a  shunt 
connected  across  the  armature  of  the  motor,  and  the  other 
a  series  winding  corneeted  in  series  with  the  motor.  When 
the  motor  race's  the  main  current  is  small,  but  the  voltage 
across  the  armature  is  high,  consequently  the  shunt  winding 
first  netralises  and  then  overcomes  the  series  winding  of  the 
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in  the  main  circuit  to  the  motor,  and  prac- 
tically of  the  same  design  as  the  overwinding 
switch,  except  in  this  case  they  have  to  he 
operated  by  a  lever  on  the  switch,  which  i»  in 
turn  operated  by  a  tappet  or  skate  fixed  in  the 
position  it  is  desired  to  trip  the  switch ;  the 
switch  is  opened  against  a  spring,  and  is  auto- 
matically reset  when  the  crab  or  crane  travels 
in  the  reverse  direction.  These  switches  can 
also  be  arranged  to  trip  the  circuit  breaker 
where  one  is  used  in  the  same  manner  as  pre- 
viously described  for  the  overwinding  switch. 
For  D.C.  one  pole  only  need  be  broken  ;  on 
A.C.  two  or  three-phase  poles  must  be  broken 
where  the  switches  are  connected  in  the  main 
supply,  but  where  they  operate  the  circuit 
breaker  only  one  pole  need  be  broken.  Main 
circuit  limit  and  overwinding  switches  can  be 
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relay,  causing  the  plunger  to  be  Kfted,  breaking  the  no-vol- 
tage circuit  to  the  circuit  breaker,  and  so  opening  the  main 
circuit.  This  type  of  relay  can  be  adjusted  to  cut  off  at  any 
desired  speed  between  50  per  cent,  and  200  per  cent,  above 
normal  speed,  and  operates  within  a  small  margin  of  its 
adjustment  setting.  This  arrangement,  however,  is  not 
npplicable  to  A.C.  circuits,  to  equipments  where  circuit 
breakers  are  not  fitted,  or  in  cases  where  the  load  is  lowered 
by  gravity  without  current.  The  safest  and  most  reliable 
arrangement  to  prevent  excessive  speed  under  all  conditions 
of  working,  and  in  connection  with  both  A.C.  and  D.C. 
motors  is  bv  a  mechanically  operated  brake  on  the  motor 
shaft  as  previously  described  in  the  earlier  part  of  this  article 
dealing  with  motors. 

(To  be  continued.) 


SOLUTIONS  TO  QUESTIONS 

Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
ELECTRICAL  ENGINEERING,  GRADE  I. 


By  Edward  Hughes,  B.Sc.,  Eng.  (Hons.),  A.M.I.E.E. 

(Continued  from  page  479.) 

Q.  10. — Make  a  sketch  showing  the  construction  of  a 
commutator  and  state  what  materials  are  used  in  the 
different  parts. 

A.  10. — The  construction  of  a  commutator  suitable  for 
a  machine  of  about  10-20  kws.  is  shown  in  Fig.  14.  Bush 


Q.  11. — What  methods  may  be  employed  to  vary  the 
speed  of  (a)  a  series,  and  (b)  a  shunt  motor  ? 

A.  11. — (a)  The  speed  of  a  series  motor  can  be  varied 
by  one  or  more  of  the  following  methods  : — 

i.  By  inserting  resistance  in  series  with  the  motor 
as  indicated  in  Fig.  15,  where  A,  F,  and  R  represent  the 


Fig.  15. 

armature,  field  winding,  and  variable  resistance  ie- 
spectively.  It  is  customary  to  utilise  the  starting- 
resistance  for  this  purpose,  but  when  so  employed  it 
must  be  more  liberally  rated  than  when  it  is^used  for 
starting  only. 

When  the  external  resistance  R  is  increased,  the 
voltage  drop  due  to  the  resistance  of  the  circuit  becomes 
greater,  so  that  the  counter  e.m.f.,  which  is  always  the 
difference  between  the  terminal  voltage  and  the  IR  drop, 
must  decrease.    Hence  the  motor  must  slow  down. 


Fig.  14. 


A  together  with  the  V-shaped  clamping  end-ring  B 
and  the  screwed  ring  C  are  made  of  cast-iron.  The 
ommutator  segments  S,  S,  are  of  hard-drawn  copper, 
d  are  insulated  from  one  another  by  thin  built-up 
ca  strips  M,  and  from  the  supporting  bush  by 
xanite  rings  R,  R,  moulded  to  the  correct  taper, 
d  by  a  micanite  sleave  jRi.  Riveted  to  the  com- 
mutator segments  are  copper  lugs  L  (only  four  of 
which  are  shown)  to  which  are  soldered  the  leads 
from  the  armature  winding.  In  ord^r  to  protect  the 
micanite  insulation  projecting  from  under  the  segments, 
bands  of  string  D,  D,  are  usually  wound  as  indicated 
in  the  above  figure. 

The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cut 
flush  to  fit  pocket.  428  pages,  97  illustrations.  Price  3s.  3d.  net, 
post  free  from  Electricity  Office. 


ii.  By  inserting  resistance  (called  a  diverter)  in  parallel 
with  the  field  winding.  In  Fig.  16,  S  is  the  starter,  and 
Ri  and  R2  form  the  diverting  resistance,  Rt  ;  being 
fixed  in  value  and  R2  being  adjustable.  This  arrange- 
ment is  necessary  to  prevent  the  t  field  winding  F 
being  short  circuited. 
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As  R2  is  being  cut  out,  a  greater  proportion  of  the 
motor  current  flows  through  the  diverter,  and  less 
through  F.  The  flux  is  thereby  reduced,  and  conse- 
quently the  speed  is  raised. 

iii.  By  connecting  the  field  coils  in  series  or  in  parallel. 
This  method  is  sometimes  employed  where  only  two 
speeds  are  required.  Thus,  a  4-pole  machine  would 
have  all  its  field  coils  in  series  for  the  lower  speed,  and 
by  connecting  the  coils  to  form  two  parallel  circuits 
the  field  current  would  be  halved  (assurning  the  same 
armature  current),  and  the  speed  approximately  doubled. 

(b)  Shunt  motor. 

i.jiBy  inserting  resistance  in  series  with  the  field 
winding  as  indicated  by  R  in  Fig.  17.  If  the  value  of 
R  be  increased,  the  shunt  current  is  decreased,  and  the 


Fig.  17. 

corresponding  reduction  in  the  flux  results  in  a  speeding 
up  of  the  motor. 

ii.  By  inserting  resistance  in  series  with  the  armature 
winding  in  the  manner  already  explained  for  a  series 
motor,  the  starting  resistance  being  employed  for  this 
purpose. 

iii.  By  connecting  the  field  coils  in  series  or  in  parallel ; 
but  this  method  is  very  seldom  adopted,  as  it  is  more 
complicated  than  (i)  and  (ii),  and  does  not  allow  of 
speed  adjustment. 


Q.  12. — Explain  why  the  speed  of  a  series  motor 
becomes  excessive  if  the  load  is  thrown  off. 

A.  12. — -When  an  electric  motor  is  running  on  load 
it  takes  from  the  mains  exactly  that  current  which  is 
necessary  to  exert  the  torque  demanded  by  the  load.  Im- 
mediately this  load  is  thrown  off,  but  before  the  current 
has  had  time  to  decrease,  there  is  in  existence  a 
torque  far  greater  than  that  required  to  drive  the  machine 
light.  Consequently  the  surplus  torque  is  employed  in 
accelerating  the  armature.  The  back  e.m.f.  is  thereby 
increased,  and  the  current — which  depends  upon  the 
difference  between  the  terminal  voltage  and  ths  back 
e.m.f. — is  reduced.  Since  this  current,  however,  flows 
round  the  field  coils,  the  magnetic  flux  is  weakened,  and 
this  results  in  a  still  higher  speed  being  attained.  The 
greater  back  e.m.f.  causes  a  further 'reduction  in  the 
current,  followed  by  a  corresponding  reduction  in  the 
flux  and  an  increase  of  the  speed. 

This  series  of  actions  and  reactions  continues  until 
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OF  ARMATURES,  MOTORS  &  DYNAMOS. 

PROMPT  EXECUTION  AND  MODERATE  CHARGES. 
A.  BROWN,  1,  Norgrove  Street,  BALHAM,  S.W.  12. 


the  current  has  been  reduced  to  the  value  required  to 
exert  just  sufficient  torque  to  overcome  the  friction, 
windage,  and  core  losses.  For  all  except  the  smallest 
motors  the  current  necessary,  for  this  purpose  is  so 
small  that  the  speed  will  have  become  excessive  before 
the  current  is  sufficiently  reduced. 

(To  be  continued.) 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 


(Continued  from  Page  480) 
At  a  large  telegraph  office  the  wires  will  usually  be 
led  in  by  cable  and  should  be  protected  similarly  to 
telephone  circuits  at  the  point  of  junction  with  the  open 
wires.  Where  the  cable  enters  the  building  the  wires 
should  be  terminated  on  a  rack  or  frame  corresponding 
with  the  cross-connecting  frame  of  a  small  telephone 
exchange  and  fitted  similarly  with  carbon  dischargers 
and,  if  necessary,  fuses  and  heat  coils.  No  protection 
is  necessary  in  the  instrument-room  in  this  case.  At  a 
small  office  or  testing  station  where  the  wires  are  open 
right  up  to  the  office  they  should  be  protected  outside 
with  either  vacuum  dischargers  in  waterproof  cases  or 
with  Wurts  dischargers  (described  in  the  next  para- 
graph). If  power  circuits  have  to  be  provided  for,  fuses 
and  heat  coils  which  should  be  placed  just  inside  the 
building  where  the  wires  enter  should  be  used  in 
addition,  and  the  wires  carried  from  these  to  the  test 
box. 

For  protection  at  out-of-the-way  offices  where  unreli- 
able attendants  are  in  charge,  the  carbon  discharger  is 
not  always  suitable.  It  has  -the  drawback  that  with 
heavy  discharges  carbon  dust  is  liable  to  be  generated 
and  deposited  between  the  two  plates  of  the  discharger, 
connecting  them  together  and  so  earthing  the  line. 
Such  an  office  may  be  many  miles  away  from,  the  head- 
quarters of  the  nearest  lineman,  and  the  person  in' 
charge  may  not  have  the  slightest  idea  how  to  set 
about  removing  a  fault  if  one  occurs.  The  author 
has  known  a  skilled  lineman  spend  several  days  in 
travelling  to  a  distant  office  which  was  cut  off,  only  to 
find  that  lightning-  had  earthed  the  line  wire  in  the 
carbon  discharger.  At  a  station  of  this  class  a  dis- 
charger is  wanted  which  will  give  protection  without 
earthing  the  line.  For  this  purpose  the  W urts  dis- 
charger was  found  to  be  most  reliable.  The  type  used 
has  three  cylindrical  pillars  of  non-arcing-  metal  with 
serrated  surfaces,  set  in  a  porcelain  base  mounted  on 
an  iron  bracket.  The  cover  is  of  zinc.  It  will  take 
one  line  wire  on  each  outside  pillar,  the  middle  pillar 
being  connected  to  earth.  Where  one  or  two  were 
required  at  an  office  they  were  fixed  on  a  wooden  pole 
arm,  but  where  a  number  of  wires  had  to  be  protected 
the  dischargers  were  fitted  in  a  strong  weatherproof 
box  clamped  to  the  pole  at  a  suitable  distance  from 
the  ground.  The  connecting-  wires  from  the  line  wires 
were  led  as  straight  as  possible,  without  spirals,  twists, 
or  sharp  bends,  and  the  earth  was  made  as  short  and 
direct  and  as  good  as  possible.  With  all  types  of  dis- 
charges it  is  essential  that  the  greatest  care  be  given  to 
these  points.  The  insulated  wires  running  into  the 
office  were  spiralled  a  few  turns  where  they  left  the 
line  wires  and  the  slight  impedance  thus  introduced 

*  Paper  read  before  the  Inst,  E.E. 
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THE  HARMSWORTH  ENCYCLOPEDIA. 
8  vols.,  6,400  pages,  50,000  articles,  profusely 
illustrated.  Publisher's  cover,  with  Appendix  of  Pro- 
nunciation. Quite  new.  Offered  at  £2. —  Electricity 
Office,  36,  Maiden  Lane,  W.C.  2. 


ALTERNATING-CURRENT  WORK. 
By  W.  Perren  Maycock,  M.I.E.E.  Deals  with  the 
Importance,  principles,  and  practice  of  Alternating 
Currents  and  their  Application.  The  theory  is  treated 
in  the  simplest  manner,  and  the  practice  includes  details 
of  Alternators,  Transformers,  and  all  kinds  of  A.C. 
Motors.  Chap.  I. — Electrical  Engineering,  Comparison 
of  Various  Methods  of  Transmitting  Power,  The 
Electrical  System  and  its  Applications.  Chaps,  n.  <fc 
HI. — General  Principles  of  Alternating  Currents,  Single- 
phase  and  Polyphase.  Chap.  IV. — Single,  Two,  and 
Three-Phase  Alternators  and  their  Construction  and 
Action.  Chap.  V. — Transformers  and  Choking  Coils. 
Theory,  Construction,  Testing,  and  Use.  Chap.  VI. — 
Motors  of  all  Types.  Theory,  Construction,  Control, 
Calculations  and  Use.  Crown  8vo.,  415  pages,  258 
illustrations.  Price  6s.  5d.  net,  post  free  from  Rentell, 
36,  Maiden  Lane,  Strand,  London. 

ELECTRIC  VEHICLES,"  published 
monthly  in  Chicago,  is  the  leading  American 
paper  dealing  with  this  growing  branch  of  the  electrical 
industry.  Read  it  and  keep  up-to-date.  Annual 
subscription,  8s.  6d.,  post  free.  Send  your  order  to 
Electricity  Office. 


ELECTRICAL  MEASUREMENTS  and 
METER  TESTING,  by  D  P.  Moreton.  Cloth 
8vo,  328  pn<,  191  illustrations.  Price  6s.  net,  post  free 
from  Electricity  Office. 

THE  ENGINEERS'  YEAR  BOOK  for 
1917,  is  now  ready  and  may  be  obtained  from 
Electricity  Office.  Price  20s.  7d.  post  free.  2,000 
pages  and  1,700  illustration,  of  Formulae,  Rules,  Tables, 
Data  and  Memoranda.  The  most  reliable  and  com- 
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1,000 ;  carbon,  15s.  1,000  ;  or  70s.  per  cwt.  for  mixed 
tops :  scrap  platinum,  £12  per  oz. ;  mercury,  3s.  6d. 
per  lb.  ;  scrap  cable,  40s.  cwt.  ;  copper,  90s.  cwt. ; 
brass,  70s.  cwt.  Best  price  given  for  old  gold  jewellery, 
false  teeth  and  silver.  Cash  by  return  for  goods  re- 
ceived. Lee,  56,  Green  Street,  Bethnal  Green,  London. 


ACCUMULATORS,  Seoond-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide,  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  of  Metallic  Dross  purchased  for  cash,  Town 
or  Country. — Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.E.   Telephone  No.  Dalston  555. 

/TABLET  CASINGS  IN  STOCK,  to 
V  J  compete  against  any  manufacturers  in  the  world. 
Trade  discount  on  application.  Creosoted  troughing 
and  timber  for  underground  work,  also  woodwork  of 
alldescriptions.  Send  Is.  6d.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages)  of  woodwork  and  timber 
/n  the  world.  To  include  four-fold  brass-jointed  box- 
wood role.  Will  return  money  if  not  worth  2s.  6d. 
to  you. — C.  Jcrnings  and  Co.,  Ltd.,  955,  Pennywell 
Road,  Bristol. 


GROWING  CROPS  AND  PLANTSxJBY 
ELECTRICITY.  By  E.  C.  Dudgeon.  A  useful 
and  interesting  work.  Explaining  what  has  been  done 
on  a  practical  scale.  Cloth  8vo.  Illustrated,  ls.net, 
or  Is.  Id.  post  free,  from  Electricity  Office. 

QUESTIONS  AND  SOLUTIONS  in  TELE- 
GRAPHY AND  TELEPHONY.  Fourth  Edition, 
(O.  &  G.  Exams.  Grade  1. 1904-1614).  By  H.  P.  Few. 
Cloth  8vo,  230  pages.  172  illustrations.  2s.  9d.  net,  post 
free,  from  Electricity  Office. 

1  A  PPLICATIONS       of  ELECTRICAL 
W-nL  HEATING.     A  thoroughly  interesting  work, 
dealing  with  the  various  phases  of  this  branch  of  Elec- 
trical science.    By  Professor  J.  A.  Fleming,  F.R.S. 
Price  Is.  2d.  net.  post  free,  from  Electricity  Office. 


BOOKS,  ETC. 


BINDING  CASES  to  contain  Electeicity 
for  one  year.     Ornamented  in  blue  and  silver. 
Price  Is.  8d.  post  free  from  Electricity  Office. 


A FIRST  BOOK  of  ELECTRICITY  and 
MAGNETISM.  By  W.  Perren  Maycock,  M.I.E.E. 
Deals  with  just  those  fundamental  principles  which 
underlie  all  practical  applications,  and  which  every 
practical  man  should  be  conversant  with.  Fourth  and 
Enlarged' Edition.  Crown  8vo..  351  pages  and  162  illus- 
trations. Price  2s.  10d..  post  free,  from  Electricity 
Office. 


PORCELAIN 


INSULATORS 

of   Every  Description. 

JAMES  MACINTYRE&Co.,  Ltd., 

BURSLEM. 


WORKING  OF  STEAM  BOILERS 
by  E.  J.  Hiller.M.Inst.C.E.,  chief  engineer  to  the 
National  Boiler  and  General  Insurance  Co.  A  book 
of  direct  value  to  every  man  in  charge  of  steam  plant. 
Fifth  edition,  147  pp.,  85  illus.,  Is.  lOd.  net  post  free 
from  Electricity  Office. 


THE  APPLICATION  OF  ELECTRIC 
MOTORS  TO  MACHINE  DRIVING.  By  Andrew 
Stewart,  M.I.E.E.  A  standard  handbook  containing 
information  of  value  to  every  Central  Station  engineer 
and  works  manager.  Cloth  8vo,  132  pp.  and  122  illus- 
trations, price  2/3  post  free,  from  Electricity  Office. 


MAGNETISM  AND  ELECTRICITY  FOR 
BEGINNERS.  By  H.  E.  Hadley.  This  book 
Is  primarily  intended  to  meet  the  requirements  of 
students  preparing  for  the  Elementary  Stage  of  the 
Science  and  Arts  Department  Examination  In  Magnetism 
and  Electricity.  Part  1— Magnetism.  Part  2— Stati- 
cal Electricity.  Part  3— Voltaic  Eleotridty.  Wei) 
Illustrated.  Complete,  post  free,  2s.  fid.,  from  Exbo- 
tbioity,  36-39,  Maiden  Lane,  W.C. 


THE  INSPECTOR  [AND  TROUBLE 
MAN,"  by  S.  R.  Edwards  and  A.  E.  Dobbs.  A 
book  of  remarkable  value  to  the  practical  man  engaged 
on  telephone  exchange  repair  work.  CI.  8vo,  196  pp 
and  79  illustrations.  Price6s.net,  post  free,  from  Rentell, 
36,  Maiden  Lane,  Strand,  London. 


TELEPHONE  ERECTION  AND  MAIN- 
TENANCE. A  handbook  for  the  Contractor  and 
Wireman.  by  Herbert  G.  White.  Officially 
recommended  by  the  C.  &  G.  Cloth  8vo,  129  pp. 
illustrated.  Price  Is.  fid.  net.  Is.  Jd.  post  free. 
Rentell.  38.  Maiden  Lane,  Strand,  London. 


QUESTIONS  AND  SOLUTIONS  IN  MAG- 
NETISM AND  ELECTRICITY.  By  W.  J. 
White,  M.I.E.E.  Containing  solutions  to  all  the 
questions  In  magnetism  and  electricity  set  by  the  Board 
of  Education  and  the  0.  and  G.  Inst,  for  the  yean  1907- 
1913.  Crown  8vo,  fully  illustrated.  Price  lb.  8d.  net* 
post  free  from  Electricity  Office. 


PLATINUM 


UTENSILS.  SCRAP 
LAMP  TOPS.  &c. 

Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd„  London,  E  C. 

Platinum  Wire.  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 


'*  LEKTRIK 
LIGHTING  CONNECTIONS." 

A  Waistcoat-pocket  book  of  Lamp 
Connections.    With  Explanatory  Notes  by 

W.  PERREN  MAYCOCK, 

M.I.E.E. 

The  Switch  circuits  dealt 
witjh  include  ordinary, 
two-way,  two-way  inter- 
mediate, variable  multi- 
point, restricted,  dimming, 
master,  automobile  and 
pilot  controls.  A  most 
handy  companion  for  the 
Engineer.  Contractor. 
Wireman,   and  Student. 

NEW  (4th)  AND  ENLARGED 
EDITION.  35th  thousand. 
180  illustrations  and  dia- 
grams, and  150  pag' s. 
Flexible  linen  cover. 
Price  7d.  net,  post  frew. 
Size.  4i  ins.  by  3i  ins.  from  Electricity  Offe*. 


Write  for  Our 
NEW    SET  OF 

PRELIMINARY  PROBLEMS 


IN 


SWITCHING,  free 


HOT 


ACCESSORIES 


Kindly  Mention k"  Electricity  "  when  corresponding  with  Advertisers. 
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formed  an  effective  choice  to  the  discharge.  Where 
dischargers  of  this  type  were  employed  and  properly 
installed  all  other  protective  devices,  such  as  fuses., 
spindles,  and  reels  with  fusible  wires  on  them,  were 
dispensed  with. 

This  discharge)  is  equally  satisfackwy  on  sections  o3 
line  where  lightning  is  specially  troublesome,  as  on 
high,  exposed  bracts  of  country.  Gonnected  to  the 
wires  at  suitable  intervals  they  save  them  from  damage 
due  to  heavy  lightning  charges  flashing  from  the  wires 
to  the  arms' and  poles,  and  they  relieve  the  discharges 
at  the  terminal  stations. 

On  railwa)  signalling  lines  on  w  hich  metallic  circuits 
were  used  to  minimise  the  effects  of  lightning  the  dis- 
charger shown  in  Fig.  it  was  used.     On  these  circuits 


Line 


Line  2 


Brass 
"disc 


Earth 
disc 


Fig. 


Instrument  1  Instrument  2. 

11.— Lodge  Discharger,  Natal  Pattern. 


working  had  to  be  carried  on  at  all  times,  as  any  inter- 
ruption resulted  in  the  disorganisation  of  railway  traffic. 
This  discharger  is  on  the  Lodge  principle  and  is  the 
most  effective  discharger  known  to  the  author.  It  is, 
however,  very  expensive,  and  prohibitively  so  lor  a 
number  of  wires.  The  Wurts  discharger  might  have 
been  quite  adequate  but  it  was  introduced  on  other 
lines  subsequent ly  to  the  adoption  of  the  Lodge  dis- 
charger on  these  railway  circuits,  and  the  latter  served 
the  purpose  so  well  that  any  risk  there  might  have 
been  in  trying  the  other  was  never  undertaken.  This 
type  of  Lodge  discharger  is  constructed  with  two 
separate  series  of  three  discharge  discs  and  choke  coils 
for  the  line  wires.  The  central  disc  is  earthed.  The 
two  line  wires  are  connected  to  the  two  top  discs  and 
In  low  each  disc  there-  is  a  choke  coil  containing  a 
number  of  turns  of  fairly  heavy  wire.  The  main  dis- 
charges take  place  at  these  discs.  The  two  succeeding 
discs  on  each  side  are  similarly  arranged  with  choke 
coils.  With  these  dischargers  in  use  the  signalling 
instruments  were  operated  in  the  heaviest  lightning 
storms  and  not  in  a  single  instance  during  several  years 
ol  operation  did  a  discharger  Tail  in  its  duty.  As  the 
edges  of  the  line  discs  'were  burnt  away  by  the  dis- 
charges, they  were  turned  slightly  round  tb  give  fresh 
points  for  discharge  and  it  only  rarely  happened  that  a 
disc  became  so  burnt  as  to  require  replacement. 

(To  be  continued.) 


Answers  to  Correspondents. 


T.    I'.   (Birkenhead)  writes 


to 


(]. — It   is  proposed 
separately  excite  the  shunt  field  of  a  90  volt  exciter  from 
a  1 1<>  volt  supply,    the  minimum  and  maximum  current 
1 


s  .75  and  2,2  amperes  respectively. 

1  propose  to  use  a  bank  of  lamps  ;  each  lamp  is  220  volts, 
16  c.p.,  3.5  watts  per  c.p.  Will  you  please  say  how  many 
of  these  lamps  should  be  connected  to  obtain  the  maximum 
current,  and  what  the  difference  in  current  and  resistance 
would  be  if  one  lamp  were  removed  ?  I  would  like  you 
to  show  the  full  working  of  the  answer. 

^.-L-The  resistance  of  the  winding  of  the  shunt  field 
will  be  : — 


go 

—  =41 
2.2 


ohms. 


This  resistance  will  be  in  series  with  the  lamps  resistance, 
both  resistances  making  a  total  of : — 


R=C 


44°  L 
—  =200  ohms. 


From  this  it  will  be  seen  that  the  lamps  resistance  is 
200 — 41=159  ohms. 

We  must  now  find  the  number  of  16  c.p.  lamps  required, 
and  a  method  of  connecting,  to  produce  a  resistance  of 
159  ohms. 

One  16  c. p.  lamp  at  3.5  watts  per  c.p.  =  56  watts.  Again  : 

watts  =  volts  x  amperes  .-.    56  -i-  220  =.25  amperes. 
This  being  the  current  of  one  lamp  the  resistance  will 
be  :— 

E         220  , 
R  =  —    •  — .  =  880  ohms. 
C  .25 

The  joint  resistance  of  5  and  6  lamps  in  parallel  will  be 
176  and  146  ohms  respectively,  and  the  amount  of 
current  flowing,  with  the  41  ohms  shunt  field  resistance 
in  series,  is  2  amperes  and  2.3  amperes  respectively. 

From  the  above  it  will  be  seen  that  if  six  lamps  are 
connected  in  parallel  and  one  lamp  is  removed,  the  difference 
in  resistance  is  30  ohms,  and  the  alteration  of  current  will 
be  .3  amperes.  1 

This  is  not  a  practical  method  of  connecting  lamps  for 
the  purpose  required.  In  the  case  under  consideration 
it  will  be  noticed  that  the  six  lamps  which  only  have  a 
normal  carrying  capacity  of  .25  amperes  each,  that  is, 
a  total  capacity  of  1.5  amperes,  are  being  asked  to  carry 
2  amperes,  or  .5  amperes  above  their  capacity.  Thus 
the  lamps  will  be  very  bright.  When  one  lamp  is  removed 
the  carrying  capacity  is  decreased  .25  amperes,  yet  the 
amount  of  current  is  increased  .3  amperes.  This  state  of 
affairs  is  because  the  supply  pressure  is  constant,  and 
the  resistance  is  variable. 

These  conditions  will  exist  no  matter  how  the  lamps 
may  be  connected.  Even  if  higher  candle  power  lamps 
are  used,  the  resistance  required  may  be  more  accurately 
obtained,  but  the  scope  for  current  regulation  will  be 
much  more  limited. 

The  best  and  most  reliable  method  is  to  excite  the  field 
from  the  exciter  armature,  that  is,  90  volts.  The  correct 
amount  of  current  will  then  pass  through  the  field  winding. 
From  the  nature  of  your  question  you  appear  to  have- 
some  difficulty  in  doing  this.  If  so,  let  us  know.  We 
may  be  able  to  assist  you. 


Halifax.  Private  W.  Clare,  West  Yorkshire  Keginient.  who 
was  previously  on  the  staff  of  the  Corporation  Tramways,  has 
been  killed  in  action. 

Southport.  The  Corporation  Eleetri,citj  Committee  have 
decided  to  increase  the  wages  of  stokers  and  drivers  in  their 
employ  from  4s.  8d.  to  59.  '»<1.  a  shift,  not  including  the  war 
bonus  now  in  operation. 
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Various  Items. 


Burnley.— Gunner  G.  Wilson,  of  the  R.G.A.,  a  former  Burnley 
tramcar  driver,  has  been  mortally  wounded  in  France. 

Dover.— We  much  regret  to  note  that  Mr.  Axford,  chief 
clerk  of  the  Corporation  Electricity  Department,  was  killed 
in  the  tram  accident  on  Sunday  last. 

Roll  Of  Honour. — Pte.  Thomas  Evans,  King's  Own  Yorkshire 
Light  Infantry,  who  was  an  employee  of  the  Yorkshire  (W.D.) 
Electric  Tramways  Co.,  is  announced  to  have  died  from  gas 
poisoning.     He  was  33  years  of  age. 

Derby. — Lieutenant  W.  A.  Boisier,  of  the  Royal  Marines 
Artillery,  formerly  employed  in  the  Electricity  Department  of 
the  Corporation,  and  recently  in  business  as  an  electrical 
engineer,  has  been  killed  in  action. 

Questions  and  Answers. — We  hope  our  readers  will  not  forget 
the  fact  that  a  prize  of  is.  is  given  for  the  best  practical  question 
which  is  inserted  in  our  special  column  dealing  with  "  Questions 
and  Answers  by  Practical  Men."  We  are  always  anxious  to 
make  this  column  as  clear  and  as  interesting  as  possible. 
B»  Leeds. — The  Electricity  Committee  has  made  application  to 
the  L.G.B.  for  sanction  to  borrow  a  sum  of  .£25,000  for  mains 
extensions,  and  a  similar  amount  for  the  erection  and  equipment 

of  sub-stations.  Private  A.  Woodhead,  who,  previous  to 

joining  the  Colours  was  employed  as  a  conductor  on  the  Cor- 
poration Tramways,  is  reported  wounded  in  action. 
^Appointments.— Mr.  Reginald  Xenaky,  of  the  staff  of  the 
Yorkshire  Electric  Power  Company,  has  been  appointed  tech- 
nical assistant  to  the  stations'  superintendent  at  the  Salford 
Corporation  Electricity  Works,  and  Mr.  Fred  Valentine,  of 
Salford,  has  been  appointed  secretary  to  the  Borough  Electrical. 
Engineer. 

Sheffield.— Mr.  John  Francis  Colley,  of  the  R.F.C,  who, 
prior  to  joining  the  Army,  was  an  apprentice  at  the  Simplex 
Motor  Works,  Sheffield,  is  officially  reported  to  have  died  from 
scarlet  fever  at  a  military  hospital  abroad  on  August  1.  He 
has  two  brothers  in  the  Army,  one  being  second  in  command 
of  a  battalion  of  the  Yorkshire  Regiment. 

1  Blackpool.— Formerly  employed  as  a  conductor  ■  on  the 
Blackpool  and  Fleetwood  trams,  Private  John  Simpson,  of  the 
A  O  C    has  died  from  heat-stroke  in  Mesopotamia.    He  was 

38  years  of  age.  Signaller-Sergt.  F.  Hill  is  in  hospital  in 

France  suffering  from  shrapnel  wounds.  ?rior  to  joining  the 
Army  in  1915,  he  was  employed  in  the  Lytham  and  St.  Anne  s 

Tramway  offices.  Sapper  Dowling,   of  the  R.E.,   an  old 

member  of  the  staff  of  the  Corporation  Trarrtways  Dept.,  having 
been  employed  there  for  about  twenty  years,  has  been  gassed 
whilst  on  service  in  France,  and  is  at  present  in  Highfield 
Hospital,  Liverpool. 

Dry  Batteries.— Wheat  flour  was  used,  before  the  war,  to 
thicken  the  electrolyte  used  in  so-called  "  dry  "  batteries.  With 
the  increasing  importance  of  saving  every  scrap  of  wheat  for 
human  consumption,  various  substitutes  have  been  employed 
in  batteries,  amongst  them  gelatine,  sawdust,  glass  wool,  and 
starch  singly  or  in  various  combinations.  (Starch,  by  the  way, 
has  also  become  a  "  forbidden  fruit  "  !— Ed.).  The  electrolyte 
itself  consists  of  powdered  sal  ammoniac,  calcium  acetate,  zinc 
chloride  and  refined  glycerine.  The  proportions,  by  weight 
are  8  parts  each  of  sal  ammoniac  and  calcium  acetate  ;  4  ot 
zinc  chloride;  and  1  of  glycerine.  The  ingredients  are  well 
mixed  and  then  covered  with  distilled  water  at  104  F.  until 
solution  is  complete.  The  thickening  ingredients  are  then 
added,  making  a  paste  which  is  applied  between  the  plates  ot 
the  battery.  It  is  important  that  the  amounts  of  sal  ammoniac 
and  calcium  acetate  be  equal  and  that  provision  be  made,  when 
sealing  down  the  battery,  for  escape  of  gas  liberated  when  the 
cell  is  in  service.  '   * 


Trade  Notes, 


\v<  have  received  from  the  Chicago  Pneumatic  Tool  Company 

Bulletin  34-Y.  describing  the  Gas  and  Oil  Driven  Air  Com- 
pressors which  are  so  closely  associated  with  their  name. 
We  have  received  from  the  Light  Electric  Motor  Company,  of 

Dundee,  particulars  of  their  new  types  of  Electric  Drills  and 
Grinders,  which  they  are  placing  on  the  market.  This  firm 
make  a  special  feature  of  the  light  and  large  diameter  motors 
which  they  employ,  and  claim  that  the  tools  are  very  efficient 

in  use.  . 


Messrs.  Gent  and  Co.,  Ltd.,  Faraday  Works,  Leicester,  issue  an 
excellently  illustrated  folder,  printed  on  art  paper,  dealing  with 
their  "  Tangent  "  Mining  Bells,  various  type  of  Mining  Keys, 
Relays,  Iron-clad  Telephones  and  Switchboards.  The  Bells  and 
Relays  are  designed  to  conform  to  the  latest  Home  Office  and 
Dr.  Wheeler's  recommendations  for  the  suppression  of  dangerous 
sparking.  They  are  provided  with  flame-proof  Covers,  machine- 
flanged  joints,  and  a  lock  and  key.  The  new  list  should  particu- 
larly appeal  to  Mining  Engineers  and  Electricians. 

A  useful  and  comprehensive  Lamp  Price  List  issued  by  the 
Sun  Electrical  Co.,  Ltd.,  118,  Charing  Cross  Road,  W.C.2,  includes 
details  of  standard  Osram,  Wotan,  Mazda,  Westinghouse, 
Britannia,  Ediswan,  "  Z,"  Foster,  Stearn,  Tantalum,  and  Carbon 
lamps.  It  is  up-to-date  in  every  respect,  and  constitutes  a 
handy  pocket  list  for  contractors  and  lamp  users. 

A  leaflet  from  Messrs.  Rose  Bros.,  25,  Milton  Street,  London, 
EC,  deals  with  their  R.B.  "  Adamant  "  Electric  Pipe  Lighter 
which  it  is  claimed  will  stand  up  to  every  day  usage  in  smoke 
rooms  and  other  places  where  smokers  congregate.  The  actual 
burner  resembles  a  stone  disc  set  in  the  end  of  a  metal  tube  and 
provided  with  a  convenient  handle  and  rest  for  wall  mounting. 
It  will  work  on  either  D.C.  or  A.C.  circuits,  at  voltages  ranging 
from  100  to  250,  and  becomes  red  hot  within  four  seconds  of 
switching  on.    Full  particulars  and  prices  on  application. 


Reviews  of  Books*  Sc. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

The  Indicator  Handbook,  Part  II.  By  C.  N. 
Pickworth.  Sixth  Edition.  (Emmott,  3s.  net.)-  As  many 
of  our  readers  know,  Part  II.  of  Mr.  Pickworth's  book  deals 
more  particularly  with  the  indicator  diagram,  its  analysis 
and  calculation,  and  in  this  sixth  edition  the  only  new 
item  is  a  table  of  Mean  Pressure  Factors  for  different  con- 
ditions of  expansion.  It  needs  no  further  comment  as 
the  book  is  one  which  has  proved  its  value  to  a  very  wide 
number  of  men  in  charge  of  plant  in  all  parts  of  the  world. 

■  Logarithms  for  Beginners.  By  C.  N.  Pickworth. 
Sixth  Edition.  (Emmott,  is.  net.)— It  is  a  pleasure  to  be 
able  to  congratulate  Mr.  Pickworth  on  the  issue  of  the 
sixth  edition  of  this  book.  Not  that  it  needed  much 
revision,  as  the  only  alteration  has  been  the  addition  of  a 
table  of  Logarithmic  Trigonometrical  Functions,  but 
because  the  call  for  this  new  edition  shows  the  real  value 
of  the  material  provided  by  the  author  for  his  readers,  and 
proves  that  the  principles  have  been  set  forth  in  a  way 
which  can  be  appreciated  by  them.  It  is  an  eminently 
useful  work. 

Electricity  and  the  Motor  Car.  Second  Edition. 
(Iliffe,  2s.  6d.  net.)  —With  electricity  playing  such  an  im- 
portant part  in  the  ignition,  starting,  lighting,  etc.,  of  the 
modern  motor-car,  there  has  arisen  a  considerable  demand 
for  a  handbook  dealing  fully  and  in  popular  vein  with  the 
various  electrical  details  of  these  vehicles.  The  book 
under  review,  now  in  its  second  edition,  has  been  specially 
compiled  for  the  benefit  of  the  amateur  motorist,  and  td 
that  end  the  explanations  and  diagrams  are  as  simple  and 
clear  as  it  is  possible  to  make  them.  A  careful  perusal  of 
the  first  two  chapters,  dealing  respectively  with  first 
principles  of  magnetism  and  induction,  and  the  direct 
application  of  these  principles  to  the  magneto  and  lighting 
dynamo,  ignition,  electric  horns,  etc.,  should  render  the 
student  easily  conversant  with  all  that  follows.  The 
book  describes  most  of  the  modern  magnetos,  lighting  sets, 
electric  starters,  horns,  and  other  electrical  accessories, 
including  a  chapter  on  Electrical  Transmission  and  the 
Electric  Vehicle.  A  useful  glossary  of  technical  terms 
serves  to  render  it  a  complete  and  invaluable  handbook 
which  no  motorist  can  afford  to  be  without. 


1 


ELECTRICITY. 


5°9 


Friday,  August  31,  1917. 


CONTENTS. 

Home  Examinations  in  Electric  Light  Switching 
Precautions  in  Operating  Wireless  Installations    ....  m 
Current  Topics  . .        . .  '    ■  • 

Correspondence 

New  Illuminating  Glassware  . .        •  • 

Mounting  Conduit  on  a  Panel  without  Pipe,  Strap  or  Bolt 

The  Theory  of  1  hree-Wire  Distribution 

Questions  and  Answers  by  Practical  Men  

Electrical  Installation  Work 
Reviews  of  Books 
Various  Items 


PAGE 

50!) 
511 
515 
516 
510 
516 
517 
519 
520 
523 
524 


HOME  EXAMINATIONS  IN 
ELECTRIC-LIGHT  SWITCHING. 


Below  are  given  fresh  Preliminary  and  Intermediate- 
Grade  Papers  (or  sets  of  Problems)  on  the  above  subject, 
together  with  the  simple  rules  to  be  observed  in  working 
and  sending  in  the  answers. 

These  examinations  are  open  to  electrical  men  of  all 
grades  and  all  ages,  the  answers  may  be  worked  at  home, 
and  there  is  no  charge  whatever.  On  the  other  hand,  each 
successful  student  gets  a  certificate,  and  very  successful 
•ones  get  a  book  prize  in  addition. 

We  strongly  advise  those  of  our  readers  who-have  never 
tried  these  fascinating  exercises  in  electrical  connections 
etc.,  to  tackle  the  Preliminary  Paper ;  while  those  who 
have  passed  in  this  grade  should  get  on  a  step  and  secure 
an  Intermediate  Certificate.  Those  superior  persons  who 
happen  to  have  done  even  this  should  write  to  Messrs. 
A.  P.  Lundberg  and  Sons  for  a  copy  of  their  current 
Advanced-Grade  Paper. 

There  must  be  very  few  of  our  readers  at  this  time  of 
day  who  do  not  know  something  about  the  subject,  or 
who  are  unaware  of  its  utility  and  practical  importance  as 

A  Part  of  Electrical-Installation  Work ; 

but  if  they  want  further  information  they  should  write 
to  Messrs.  Lundberg  for  a  copy  of  their  free  publication 
"  Tumbler  Switch  Controls,"  and  for  their  Examination 
Folder.  The  latter,  amongst  other  information,  gives  a  new 
selection  of  unsolicited  and  very  favourable  opinions  from 
former  candidates.* 

The  youngest  student,  apprentice,  or  wireman's  mate, 
if  he  has  any  intelligence  worth  mentioning,  should  find 
it  within  his  power  to  secure  a  Preliminary-Grade  Certifi- 
cate ;  while  the  man  who  thinks  he  has  nothing  to  learn, 
should  at  any  rate  prove  it  by  securing,  say,  an  Inter- 
mediate Certificate  and  a  Book  Prize. 

One  of  the  most  interesting  features  about  these  Ex- 
aminations is  that 

The  Subject  Concerns  Everyone 

who  has .  anything  at  all  to  do  with  Electric-Lighting, 
and  that  it  is  absolutely  devoid  of  theory,  mathematics, 
and  other  special  difficulties.  This  accounts  for  the 
fact  that  the  competitors  are  of  all  sorts  of  ages,  and  all 
sorts  of  occupations. 


The  only  expense  involved  is  the  expenditure  of  yd. 
on  a  copy  of  Lektrik  Lighting  Connections,*  which  may  be 
used  in  working  out  the  problems  ;  but  this  is  not  obliga- 
tory, if  the  examinee  thinks  he  can  do  without. 

The  Examinations  have  been  continually  in  progress 
since  1913,  and  considerably  over  r,ooo  certificates  have 
been  issued  to  date.  While  other  kinds  of  examinations 
droop  for  want  of  support,  the  war  has  made  very  little 
difference  to  the  subject  of  Electric-Light  Switching ; 
and  quite  a  number  of  competitors  hail  from  the  Navy 
and  Army. 

The  only  difference  the  war  has  made  is  the  temporary 
discontinuance  of  the  money  prizes,  which  are  put  up 
for  competition  in  normal  times. 

Regarding  the  statement  above  as  to  the  other  Examina- 
tions drooping  for  want  of  support,  since  writing  this 
we  have  found  confirmation  in  the  City  Guilds'  Pro- 
gramme for  the  coming  Session.  It  is  therein  stated, 
that  in  the  event  of  the  continuance  of  the  war,  it  will 
not  be  possible  to  hold  the  Examinations  in  Electrical- 
Installation  Work.  This  fact  goes  to  show  how  inadequately 
the  demand  for  instruction  in  this  fundamental  subject 
has  been  met  by  educational  authorities,  and  it  follows 
that  a  number  of  classes  will  be  dropped.  Disappointed 
students  should  therefore  console  themselves  for  the 
time  being  with  the  present  and  future  examinations  in 
Electric-Light  Switching,  which  is  a  part  of  Electrical- 
Installation  Work. 

The  Rules  and  Examination  Papers  follow,  and  as 
regards  the  latter  it  should  be  specially  noted  that 

Six  Weeks  are  Allowed 

for  working  the  paper,  dating  from  the  time  the  competitor 
gets  his  copy.  Thus  one  in  Australia,  receiving  his  copy 
about  October,  need  not  post  off  his  answers  till  near 
Christmas.  On  the  other  hand,  those  who  get  their 
papers  done  early,  can  post  them  to  Messrs.  Lundberg 
whenever  they  like. 

For  the  encouragement  of  those  who  are  not  used  to 
working  Examination  Papers,  we  would  give  the  following 
hints  : — 

(a)  Get  a  copy  of  the  booklet,  and  whenever  you  have 
leisure,  glance  through  pages  41-66  therein,  taking  a 
page  or  two  at  a  time.  There  is  really  nothing  difficult 
of  comprehension  in  these  pages,  but  if  there  should  seem 
to  be,  concentrate  on  them  and  let  the  Examination 
Questions  wait. 

"  (b)  After  devoting  the  leisure  moments  of  a  week 
or  two  to  the  booklet,  get  in  a  quiet  corner,  with  your 
copy  of  Electricity  containing  the  questions,  your 
"  Booklet,"  a  note  book,  and  a  sharp  pencil. 

(c)  Sketch  out  the  answer  to  Question  1.  There  is  no 
difficulty  at  all  about  this. 

(d)  Glance  slowly  and  deliberately  through  the  other 
questions,  pick  out  that  which  appears  to  be  the  easiest, 
and  concentrate  on  roughing-out  the  answer  to  that. 

(e)  Repeat  (d)  until  you  have  sketched  out  answers  to 
6,  7  or  8  problems.    Eight  is  all  you  may  do. 

(/)  Start  making  a  neat  copy  of  your  answers  (sketches 
and  explanations;  in  ink  on  fresh  paper. 

(g)  Remember  you  have  six  weeks  at  most  in  which  to 
complete  the  work  ;  but  if  you  get  it  done  earlier,  post 
it  off. 

In  a  fortnight's  time  a  special  illustrated  article  by 
the  Examiner  (Mr.  W.  Perren  Maycock),  on  the  working- 
out  of  circuits,  may  possibly  appear.  If  it  does,  it  should 
be  very  helpful  to  new  candidates.  The  fortnight's  interval 
will  give  you  time  for  making  acquaintance  with  the 
Booklet,  in  the  way  suggested  under  {a)  above. 

The  simple  Rules  to  be  observed  in  working  the  Papers, 
and  the  Papers  themselves,  now  follow. 

*  Price  7  penny  stamps  Post  Free  from  "  Electricity  "  Office, 
36,  Maiden  Lane,  Strand,  London,  W  C.2 
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RULES 

Regarding  the  Working  of  Papers. 

t.  Examinees  who  are  new  to  the  subject  are  advised 
to  start  with  the  Preliminary-Grade  paper.  If  they  have 
passed  this  grade,  or  if  they  consider  it  too.  easy,  they 
should  work  the  Intermediate-Grade  paper.  Those  who 
have  passed  the  Intermediate  Grade  will  find  an  Advanced- 
Grade  paper  in  our  issue  of  May  i&,  or  a  copy  can  be 
obtained  on  application  to  Messrs.  Lundberg  and  Sons. 
The  names  of  those  who  pass  the  Advanced  Grade  will, 
unless  they  wish  otherwise,  be  eventually  included  m 
the  printed  list  given  in  the  "  Booklet  "  referred  to  below. 

Those  who  have  previously  failed  in  any  grade  may 

trv  again.  . 

%  When  figure  or  page  numbers  are  mentioned  in  the 
questions,  they  refer  to  the  Fourth  Edition  of  the  booklet, 
Lektnk  Lighting  Connections*  by  the  help  of  which  the 
papers  may  be  worked. 

3.  Each  answer  may  be  done  in  ink  on  a  separate  sheet 
(or  sheets^  of  paper,  on  one  side  only  ;  and  must  be  numbered 
to  correspond  with  the  question.  The  questions  need  not 
be  returned.  . 

4  Each  sheet  must  bear  the  Examinee  s  full  name  and 
address.  Marks  will  be  deducted  for  disregard  of  this 
and  Rule  3. 

5.  An  Examinee  who  does  not  want  his  name  to  appear 
in  the  published  results  should  give  a  nom-de-plume  or 
fancy  name  for  this  purpose.  Rule  4,  however,  must  still 
be  adhered  to. 

6  The  Answer  Papers  will  be  examined  by  Mr.  W. 
Per'ren  Maycock,  M.I.E.E.,  and  will  not  be  returned. 

PRELIMINARY-GRADE  PAPER. 

'Not  more  than  8  or  less  than  6  Questions  to  be  attempted 

(1)  Re-draw  Fig.  105  twice  the  size  ;  but  in  place  of 
the  circles  representing  lamps  indicate  ceiling-roses  as 
in  Fig.  qi,  but  with  two  plates,  and  show  the  lamps  hanging 
therefrom.    Put  the  switches  below  the  lamps. 

(2)  \fter  a  single-way  control  has  been  converted  to 
two-way,  as  in  Fig.  97,  it  is  desired  to  make  the  same 
two  switches  operate  another  lamp  as  well,  this  lamp 
being  at  present  on  its  own  single-way  switch.  Show 
how  you  would  do  this. 

(V)  A  pendant  lamp  hangs  from  a  rose  m  the  centre 
of  the  ceiling,  and  is  controlled  by  a  switch  m  its  holder. 
It  is  now  desired  to  dispense  with  the  holder  switch  and 
operate  the  lamp  from  two  pendant  two-way  switches 
In  thus  converting  the  control  from  single-way  to  two 
way  it  will  be  necessary  to  alter  the  ceihng-rose.  No 
other  disturbance  of  the  fixed  wiring  will  be  necessary 
since  the  two  switches  are  to  be  connected  by  flex,  all 
the  way  to  the  rose,  the  flex  passing  through  insulated 
screw  eyes.     Sketch  the  circuit. 

(4)  Referring  to  Fig.  176,  make  a  sketch  of  another 
and  simpler  set  consisting  of  parts  necessary  for  showing 
and  comparing  the  controls  in  Fig.  90  (with  three  lamps 

only)  and  Fig.  91. 

U)  Two  three-light  pendants  are  controlled  by  a 
"  Twinob  "  switch.  One  arm  of  the  switch  turns  on  a 
lamp  in  each  pendant.  The  other  arm  lights  the  other 
two  lamps  in  each  pendant.  All  the  lamps  are  alight 
when  both  arms  of  the  "Twinob"  are  on.  (a)  Sketch 
the  connections  in  a  simple  diagram,  (b)  Show  the 
same  connections  in  the  plan  of  a  room.   

(6)  There  are  other  uses  of  the  "  M.I.P.  ceiling  rose 
besides  those  shown  in  Figs.  82,  83  and  93-  See  if  you 
can  discover  them. 

(7)  It  is  desired  to  provide  an  additional  lamp  a  few 
yards  away  from  an  existing  pendant  lamp.      This  new 

*  p08t  free,  price  7d.  (which  may  be  sent  in  stamps),  from 
"  Electricity  "  Office. 


lamp  is  to  be  connected  through  flexible,  and '  controlled 
by  the  same  switch  as  the  other  lamp,  and  to  be  so  arranged 
that  it  may  be  detached  from  the  original  circuit  when 
not  required.  Show  two  or  three  ways  in  which  this 
alteration  may  be  effected. 

(8)  A  "  Pivot  Combination  "  and  the  socket  of  a  two- 
pin  plug-connection  are  fitted  side  by  side  by  each  bed 
in  a  hospital  ward.  The  switch  of  the  combination  controls 
a  ceiling  light  only.  If  the  switch  be  off  and  a  portable 
lamp  be  plugged  into  the  socket  of  the  combination, 
the  lamp  will  be  in  series  with  the  ceiling  light,  and  both 
will  "be  dimmed.  If  the  portable  lamp  be  plugged  into 
the  ordinary  socket  it  will  give  full  light,  (a)  Sketch 
the  connections,  (b)  Say  something  about  the  above 
and  other  possible  uses  of  the  arrangement. 

(9)  When  the  manipulation  of,  say,  a  "  Twinob  "  switch 
fails  to  light  its  lamps,  the  fault  is  not  always  at  the  switch. 
Suppose  you  were  asked  to  remedy  such  a  fault,  describe 
exactly  the  things  you  would  do,  one  after  the  other,  m 
order  to  discover  the  cause. 

(10)  Comment  on  the  following  conditions  in  many 
electrically-lighted  buildings,  and  state  briefly  what 
improvements  you  would  suggest: 

(a)  In  the  bedrooms  the  occupants  have  to  get  into 
bed  in  the  dark,  and  leave  their  beds  in  order  to 
get  light  again  if  wanted  during  the  night. 

(b)  The  owner,  after  locking-up  at  night,  turns  off 
the  .switch  in  the  hall  and  mounts  the  stairs  with 
the  aid  of  a  candle,  or  in  the  dark. 

(c)  In  the  dining-room  is  a  three-light  pendant,  all  the 
lamps  of  which  are  lighted. or  extinguished  together 
by  one  switch.  To  effect  any  reduction  in  the 
light  a  lamp  has  to  be  removed  from  its  holder. 

(d)  A  switch  at  the  foot  of  the  cellar  stairs  controls 
the  light  in  the  cellar,  and  there  is  a  good  deal  of 
stumbling  down  and  up. 

(e)  Single-way  switches  are  frequently  mounted  side  by 
side  in  pairs. 

(/)  A  switch  for  the  lights  in  a  room  is  behind  the  door, 

or  outside  in  the  passage  ! 
(g\  Two   two-way   switches   are   fixed    far  apart,  and 

control  is  wanted  at  a  point  between  them. 
(11)  A  two-way  intermediate  control  is  to  be  fitted 
in  a  bedroom,  and  one  of  the  switches  is  to  be  fixed  on  the 
bed  itself,  and  to  be  connected  to  the  wall  wiring  through 
a  short  length  of  flex  and  a  plug  connection,  so  that  the 
bed  may  easily  be  moved  when  necessary.  Show  by 
means  of  a  careful  sketch  how  you  wculd  fix  the  switch 
to  the  bed.  Make  a  neat  plan  of  the  room,  and  indicate 
the  positions  and  connections  of  the  lamp  (or  lamps) 
and  of  the  switches,  etc.,  therein. 

INTERMEDIATE-GRADE  PAPER. 

Not  more  than  9  or  less  than  7  Questions  to  be  attempted. 

(1)  A  three-position  switch  (with  "  off  ")  enables  a  lamp 
to  be  lighted  for  ordinary  use  when  on  one  of  its  contacts. 
When  the  switch  is  on  its  other  contact,  the  lamp  acts  as  a 
pilot  or  indicator,  and  shows  if  light  is  being  used  in  another 
room— for  instance,  in  a  bedroom— without  the  occupant 
being  aware  of  the  fact.    Sketch  the  connections. 

(2)  A  three-light  pendant  and  two  switches  (one  at  -the 
door)  are  so  connected  that  either  switch  will  turn  the 
current  on  or  off,  or  give  two  degrees  of  light  at  the  pendant. 
It  is  now  desired  to  alter  the  control,  by  making  each 
switch  give  three  degrees  of  light ;  an  extra  switch  being 
fitted  at  the  door  for  the  purpose  of  turning  the  current 
on  or  off.  Make  sketches  showing  the  circuit  before  and 
after  the  alteration. 

(3)  Show  that  the  circuit  diagram  of  a  given  control 
may  be  arranged  in  various  ways,  some  of  which  are  much 
clearer  than  others.    Give  two  separate  examples. 
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Could  you  connect  a  tail  and  a  driver's  lamp  (in 
series)*  to  the  circuit  in  Fig.  174a  ?  If  so,  show 
how. 

W  hat  extra  arrangement  in  (a)  would  give  the 
driver  the  choice  of  either  of  two  lamps  by  his 
instruments,  etc.  ? 

(5)  In  order  to  put  a  limit  to  the  consumption  of  current 
in  the  kitchens.etc.  of  a  house,  and  yet  have  light  available 
when  wanted  in  dark  cupboards,  outhouses,  and  so  forth  ; 
restrictive  controls  should  be  used.  Sketch  the  arrange- 
ments you  would  propose  for  a  given  set  of  domestic  offices, 
and  comment  thereon. 

(6)  In  the  accompanying  diagram  (Fig.  1),  a  and  b  repre- 
sent resistance  sections' 
in  a  heating  apparatus. 
Tabulate  the  results  to 
be  got  with  the  .  control 
indicated. 

(7)  The  lamps  inside 
and  outside  a  garage 
are  to  be  fed  from  a 
distribution  box  in  the 
adjacent  house,  and  are 
to  be  controlled  by  two-way  switches  in  the  garage  and  house 
respectively.  The  same  leads  are  to  feed  a  single- way 
switch  and  small  heater  in  the  garage,  but  this  circuit  is  to 
be  independent  of  the  two-way  control.  Show  how  you 
would  arrange  the  connections,  and  show  also  if  there  is 
more  than  one  way  of  doing  so. 

(8)  Show  that  two  two-way-off  switches  may  be  con- 
nected to  give  the  same  results  as  in  Circuit  60. 

(q)  A  ten-amp 
*'  Twinob  "  switch  is 
required  to  control 
two  fi  v  e-  a  m  p 
branch  circuits  A 
and  B  in  the  usual 
manner  ;  i.e.  —  A, 
B,  AB,  and  "  off," 
The  switch  is  on 
a  flexible  cord  con- 
nected through  a 
three-pin  plug-con- 
nection having 
one  pin  and  socket 
(of  10  amps  capac- 
ity) larger  than  the 
•others,  which  are 
for  5  amps  each. 
Sketch  the  whole 
circuit. 

(10)  The  adjacent 
figure  (Fig.  2)  illus- 
trates a  wiring 
problem  that  was 
set  at  a  City  Guilds' 
Practical  Exam. 
Describe  the  ar- 
rangement, and  say 
what  can  be  done 
with  it. 

(11)  The  method  shown  in  Fig.  97  of  converting  from 
single-way  to  two-way  control  is  frequently  resorted  to. 
But  it  sometimes  happens  that  the  slack  on  one  of  the  ends 
of  wire  previously  connected  to  the  single-way  switch  is 
insufficient  to  allow  it  to  reach  to  the  lower  terminal  of 
the  two-way  switch.  In  such  a  case  it  is  possible  to  con- 
nect another  type  of  switch  without  any  difficulty,,  to  act 
as  two-way.  Name  the  switch,  show  how  you  would 
connect  it,  and  explain  how  it  gets  over  the  trouble. 

(12)  The  two  lamps  in  the  circuit  in  Fig.  96  are  to  be 
fixed  at  separate  points,  and  the  wiring  for  the  latter  and 
for  the  switch  points  is  done  some  time  before  things  are 


Fig.  2. 


ready  for  th~  switches  and  the  lamp-fittings  to  be  fixed. 
At  each  switch  point  three  ends  of  wire  stick  out ;  and  at 
each  lamp  point  there  is  a  loop  and  a  single  wire.  Show 
how  you  would  sort  out  the  wires  at  the  switch  points,  and 
say  if  there  is  any  trouble  about  dealing  with  those  at  the 
lamp  points. 

PRECAUTIONS    IN    OPERATING    WIRELESS  IN- 
STALLATIONS. 


{Concluded  from  page  465.) 

.  Stay  Ropes  and  Wires. — Formerly  ropes  were  generally 
used  as  stays  (at  any  rate  in  the  U.S.A.),  but  so  much 
trouble  was  experienced  from  contraction  and  stretching 
by  heat  and  moisture  that  hempen  ropes  were  abandoned 
and  steel  wires  used  in  their  place  with  just  a  length  of 
rope  at  the  bottom  of  each  to  facilitate  adjustment  and 
ensure  insulation.  Going  further  along  the  same  lines, 
some  engineers  introduced  wooden  tension  insulators 
in  the  steel  stays.  The  author  points  out,  however,  the 
risk  of  leakage  currents  burning  combustible  insulating 
sections. 

The  difficulty  in  maintaining  good  insulation  and  in 
obtaining  satisfaction  in  the  use  of  stays  isolated  from 
"earth"  has  been  experienced  in  ship  installations  as 
well  as  in  land  stations.  The  stays  cannot,  by  any  reason- 
able means,  be  provided  with  durable  insulation  inacces- 
sible to  leakage  current,  and  the  attempt  has  generally 
to  be  abandoned  and  all  stays  and  struts  completely  earthed. 
Otherwise,  passengers  and  crews  aboard  ship  often  receive 
shocks  from  stays,  struts  and  guards,  etc.  Violent  shocks 
may  be  received,  where  isolated  stays  are  used,  from 
steam-whistle  cords  and  the  like,  which  must  therefore 
be  earthed  carefully  by  a  good  connection  in  flexible 
wire.  In  other  cases  shocks  have  been  received  from 
metal  beams,  from  steam  pipes,  bolts,  chains,  the  bridge 
metalwork,  metal  roofing,  and  so  on.  One  shipping 
company,  which  received  many  complaints  concerning 
more  or  less  mysterious  accidents  of  this  nature,  went 
the  length  of  blaming  its  wireless  installations  for  a  host 
of  other  mishaps,  including  the  sending  of  vagabond 
currents  into  the  hold  of  a  vessel  and  even  the  electrolysis 
of  condensing  water  !  A  remedy  was  found  in  providing 
a  good  earth  connection  to  the  hull  of  the  vessel. 

Isolated  installations  in  wooden  vessels  cause  just  the 
same  troubles,  but  the  fact  was  realised,  or,  at  any  rate, 
acted  upon,  but  slowly.  The  author  mentions  cases  in 
which  difficulties  were  encountered  for  a  long  time  with 
statutory  fire  alarms  depending  on  contact  between 
parallel  conductors.  Discharge  occurred  frequently  between 
wire  and  wire  or  between  wire  and  earth,  and  the  apparatus 
was  destroyed  by  the  arc.  The  same  has  occurred  more 
than  once  in  annunciator  and  bell  circuits,  discharges 
occurring  to  earth  and  causing  fire. 

It  was  recommended  to  a  company,  whose  vessels  were  to 
be  used  in  transporting  munitions,  that  all  metallic  parts 
of  the  hold  be  earthed  very  carefully  and  that  all  the 
earthing  conductors  should  be  connected  together  to 
form  a  perfect  metallic  network,  includng  even  the  short 
ladders  from  deck  to  deck-. 

With  insulated  stays,  defective  insulation  may  cause 
discharges  which  the  mast  may  transmit  from  stay  to 
stay,  sometimes  starting  a  dangerous  arc  or  a  fire.  In  one 
case  of  fire  cited  by  the  author  the  stays  were  about 
50  ft.  from  the  aerial,  a  fact  which  emphasises  the  serious 
possibilities  of  such  accidents  and  the  importance  of  elimin- 
ating them  by  radical  measures. 

Amongst  minor  causes  of  trouble,  easily  overlooked 
but  -not  negligible  in  effect.  Mr.  Marriott  mentions  the 
metallic  paint  sometimes  used  on  masts.  A  coat  of  such 
material  may  permit  the  flow  of  "  radio-induced  "  currents, 
and   all   the   possible   consequences  resulting  therefrom. 
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It  is  advisable  to  use  a  non-conducting  varnish  instead, 
at  any  rate  on  part  of  the  mast,  unless  the  mast  is  of  metal, 
General  practice  is  to  make  the  masts,  or  at  any  rate 
the  upper  parts  of  them,  of  wood  in  the  interests  of  favour 
able  operating  conditions  for  the  wireless  equipment  itself. 

Whilst  the  above  warnings  and  precautions  must  not 
be  under-estimated  it  is  very  rarely  that  wireless  tele- 
graphy has  actually  caused  a  fire  aboard  ship.  Any  damage 
which  it  has  done  in  this  respect  is  far  more  than  com- 
pensated by  the  saving  of  life  and  property  during  recent 
years,  thanks  to  ships  on  fire  being  able  to  call  aid  by 
"  wireless."  It  is,  however,  necessary  to  fear  the  effect 
of  even  the  smallest  spark  in  certain  atmospheres  and  with 
certain  paints  used  on  vessels. 

Condensers  as  a  Safeguard. — Electrostatic  condensers 
may  be  used  to  protect  industrial  circuits  against  "  radio- 
currents  "  induced  by  a  neighbouring  wireless  installation. 
The  high  frequency  induced  current  will  pass  easily  through 
a  condenser  which  will  pass  no  direct  current  and  no 
appreciable  quantity  of  alternating  current  at  ordinary 
commercial  frequency  (25  to  100  cycles  per  second). 

In  many  cases  condensers  have  been  installed  "in  series 
with  fuses  so  as  to  form  a  shunt  between  earth  and  the 
industrial  circuit  to  be  protected.  The  objection  to  this 
arrangement  is  that  the  protection  vanishes  if  the  fuse 
be  melted  by  a  discharge.  The  fuse  may  be  replaced 
promptly  if  warning  that  they  have  been  melted  be  given 
to  the  man-in-charge.  It  is  much  more  satisfactory,  how- 
ever, to  use  ah  automatic  equipment  serving  the  same  end. 
The  author  recommends  that  the  condensers  used  should 
have  tinfoil  "  plates  "  separated  by  mica  dielectric,  the 
tinfoil  melting  under  the  discharge  which  perforates  it, 
but  the  fusion  of  the  metal  over  a  very  small  radius  suffices 
to  extinguish  the  discharge,  and  the  condenser  is  then 
quite  ready  to  protect  the  circuit  as  before. 

Screening  Off  Radio-Induction  of  Current. — It  is  not 
difficult  to  obstruct"  "  radio-induction "  by  a  metallic 
screen.  For  instance,  very  little,  if  any,  high-frequency 
current  is  induced  in  an  ordinary  insulated  copper  conductor 
enclosed  by  a  metallic  tube  which  is  connected  to  earth 
at  intervals  along  its  length  and  is  electrically  continuous 
throughout  the  latter.  Similarly  a  pair  of  conductors 
forming  a  lighting  or  power  circuit  are  protected  very 
effectively  by  a  simple  iron  tube  forming  a  metallic  screen. 
Wherever  applicable,  this  method  of  protection  should 
certainly  be  employed  to  give  complete  security  against  the 
effects  of  radio-induction  in  other  than  "  wireless  "  circuits. 

There  are  other  methods  of  protection,  but  none  so 
effective  as  that  secured  by  complete  enclosure  in  metallic 
conduit. 

Other  Methods  of  Protection  against  Radio-Induction  — 
A  low  voltage  circuit  may  be  protected  against  radio 
induced  currents  by  inserting  carbon  resistances  (of  the 
high  resistance  type  used  in  the  earth  connection  of  lightning 
arresters)  between  the  circuit  conductors  a'nd  earth.  Incan- 
descent lamps  may  be  used  instead  of  special  carbon 
resistances.  The  objection  to  this  method  of  protection 
is  that  it  necessitates  earthing  circuits,  which  would 
generally  be  better  isolated  from  earth.  Condensers 
have  the  advantage,  compared  with  Jamps  or  carbon 
resistances,  that  they  offer  less  impedance  to  high  frequency 
currents  whilst  leaving  the  circuit,  so  far  as  concerns  the 
industrial  current,  as  though  it  had  no  connection  with 
earth. 

The  author  has  noticed  that  slate  panels  carrying  low- 
pressure  switchgear,  etc.,  and  having  about  the  same 
resistance  as  special  carbon  "earthing"  resistances, 
have  the  same  protective  effect  in  dissipating  currents 
radio-induced  in   the  low-pressure  circuit 

Fielp  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  illustrations.  2s.  9d.  post  fres  from  Electricitt 
Office. 


Wireless  Installations  on  Board  Ship. — Matters  are 
simplified  in  ship  installations  by  the  g^eat  size  of  the 
metallic  mass,  and  the  more  extensive  use  of  metal  m  the 
construction.  Practically  no  trouble  is  experienced  from 
radio-induction  if  the  circuits  which  might  be  affected 
are  in  conduit  or  metal  casing.  It  is  not  sufficient  to  place 
the  conductors  under  a  lead  sheath,  because  the  latter 
may  be  damaged  mechanically  and  the  deterioration 
of  the  insulation  thus  facilitated.  The  best  arrangement 
is  to  run  lead-sheathed  conductors  in  metal  conduit  and 
to  drain  the  latter  where  moisture  might  accumulate. 

Precautions  taken  against  the  effects  of  radio-induction 
in  circuits  near  wireless  installations  are  beneficial  not 
only  in  safeguarding  the  industrial  circuits  but  also  in 
reducing  the  external  dissipation  of  "  wireless  "  energy, 
which  is  an  important  consideration  since  one  is  much 
restricted  in  the  development  of  this  energy  and  of  its 
useful  (signal-transmission)  effects. 

Private  Wireless  Installations. — Ignoring  the  temporary 
effect  of  the  war  on  private  wireless  installations,  the 
development  of  large  public  and  official  wireless  stations 
has  been  accompanied  by  the  erection  of  many  more  or 
less  powerful  private  installations.  Many  of  these  were 
directed  primarily  (or  at  any  rate  avowedly)  for  the  reception 
of  time  signals,  but  transmitting  apparatus  has  generally 
been  added  as  well,  and  a  good  deal  of  annoyance  and 
trouble  has  been  caused  by  such  stations  being  under  no 
official  control  or  under  too  lax  control.  It  is  hardly 
Conceivable,  that  private  individuals  will  be  allowed  to  do 
what  they  like  (even  within  broad  limits)  in  the  way  of 
erecting  wireless  installations.  Such  stations  must  be 
under  effective  control,  and  probably  something  will  be 
done  in  the  way  of  evolving  standard  equipment  for  all 
those  (including  persons  who  wish  merely  to  receive  time 
signals)  who  cannot  show  good  reason  why  they  should 
be  allowed  latitude  in  choosing  and  using  their  equip- 
ment. It  would  be  fatal  to  make  any  restrictions  hindering 
the  man  who  would  undertake  experimental  work  or  make 
observations  with  a  definite  end  in  view,  but  something 
must  be  done  to  prevent  the  wireless  "  horseplay  "  of 
the  amateur  who  simply  plays  with  his  equipment,  after 
making  the  latter  as  powerful  as  possible. 

In  a  science  progressing  so  rapidly  as  wireless  telegraphy 
it  is  impossible  to  frame  regulations  with  any  certainty 
that  they  will  not  soon  require  revision.  The  risks  dis- 
cussed above  are  becoming  less  serious  as  higher  frequencies 
are  employed  and  more  accurate  y-control  is  practised. 
The  use  of  low  voltages  is  favourable  to  protection  of 
other  circuits  and  to  safety  of  wireless  operators  them- 
selves. Whilst  the  war  lasts,  anything  in  the  nature  of 
international  discussion  and  agreement  is  obviously  im- 
practicable, but  there  is  a  great  need  for  a  code  of  speci- 
fications and  rules  which  shall  be  drawn  up  by  the  joint 
efforts  of  the  world's  experts  and  competent  institutions. 


Effect  of  Arc- Welding  Steel— The  effect  of  mechanical 

treatment  is  eliminated  over  the  area  heated  to  a  plastic 

or  molten  state  and  the  metal  concerned  becomes  cast 

steel,  except  in  so  far  as  its  structure  may  be  changed 

by  hammering  whilst  cooling.    Unless  the  molten  metal 

is  protected  by  a  slag  covering,  it  is  oxidised  to  a  certain 

extent  by  the  atmosphere  and  this  tends  to  make  the 

metal  brittle  when  cold.    Most  of  the  impurities  present 

in  the  steel  before  welding,  are  removed  by  oxidation  or 

vaporisation.    The  net  result  is  that  welds  made  by  using 

a  metal  electrode  may  be  as  strong  in  tension  as  the  metal 

in  the  piece  before  welding.    The  metal  in  the  weld  will 

be  rather  low  in  ductility  but  will  be  soft  if  the  metal 

before  the  operation  was  not  over  0.35  per  cent,  carbon 

content  power.  

Fuel  Economy.    By  W.  H.  Booth.    Based  on  the  Author's  Lec- 
"  tures  to  Stokers  at  the  Borough  Polytechnic.    A  book  of  direct  value 
to  those  interested  in  using  coal  with  economy  and  efficiency.  Koyai 
ceyo.  illustrated,  Is.  Id.  net.  post  free  from  Eleotricitt  Offic  e 
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Now   is    the  Time 

to  place   your  orders  for  lamps.      Before  the  end  of 
September    there    will    be  a  marked    increase    in  the 
number  of  dark  hours,  and  your  customers  will  want 
their  lamps  quickly. 


OSRAM,  WOTAN, 
MAZDA  and  all  other 
T.L.A.  LAMPS, 


LAMPS 


TANTALUM 
CARBON,  etc. 


We  can  give  you  delivery  from  stock  of  all  the  lamps 
you  want.  Lamps  that  show  you  a  good  profit,  are 
efficient  and  reliable,  and  will  satisfy  your  customers. 
We  issue  a  handy  little  list  of  lamps — may  we  send 
you  a  copy  ? 


118-1 20,  Charing  Cross  Road,  London,  W.C.  2. 
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Jrmtrlaft  <&xibz 

(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its  life  is  between  two  and  three  times  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  Its  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 


CIRCULAR  40 

describing  the  cell  in  detail  will  be  sent  post  free  on  application. 
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ELECTRICAL  CLIFTON  JUNCTION. 

STORAGE  CO.  Manchester. 

ITV/TTtn \u    LONDON  OFFICE: 

LI  Nil  1  til)  ^        39,  VICTORIA  STREET,  S.W.I. 
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HART 

ACCUMULATOR  CO.,  LTD. 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     Illustrated  Catalogue. 

STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties.  Shipyards  and  Railways  ;  also  on  India  and  War  Office  Lists. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 


THE  "  DUNTLEY "  HEAVY  DUTY  AIR 
COOLED    ELECTRIC    DRILLS  AND 
GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAM- 
ING. TUBE  EXPANDING  AND 
GRINDING  TOOLS. 

Wound  for  all  Currents  and 
Voltages. 

Designed  to  withstand 
the  heavy  overloads 
incidental  to  hard  and 
continuous  work  with- 
out damage. 


PORTABLE  ELECTRIC  DRILLS, 

Made  in  various  sizes, 
Capacities  &  m.  to  2 J  in.  metal. 


Machines  for  Engineers,  Shipbuilders, 
Aeroplane  Builders,  Iron  Founders, 
Motor  Car  Builders,  Motor  Garages. 


General  Offices— 

EGYPTIAN  HOUSE, 
170,  PICCADILLY,  LONDON,  W.  1. 

Teleg.  Add. :  "  Caulking-Piccy-London." 
Telep.  No. :  Gerrard  9215  (3  lines). 

Mam  Factory-FRASERBURGH,  SCOTLAND. 


Portable 
electric 
grinding,  polish- 
ing and 
buffing  machine. 


PORTABLE 
ELECTRIC  BLOWER, 

Direct  and  Alternating  Current, 

For    cleaning  the  windings 
of  Electrical  Machinery  and 
Switchgear. 


Write  for  our  latest  Catalogue  No.  7. 

London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  STREET,  S.W.  I.  near 
St.  James's  Park  Station,  District  Railway. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  f^.  case  and  cover  together. 


Our  Special  pattern 
(Regd.  No.  403.835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (nom)  | 

H"  1  IF  1  1  i"  \        1  2*  |  2i'  |   3'  | 

H"  1  4* 

Grooves    ...  | 

A"  1       1  i*  1  A"  1  tV  1  i"  1  t"  1 

r  i  r 

Tupelo  ) 
Price  > 

QUOTED    ON  APPLICATION. 

Trade 

Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 


address  67.  KING  WILLIAM  ST    LONDON,  E.C. 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


GLUE  POT  HEATERS. 
SOLDERING  IRON 

HEATERS. 

WAX  MELTERS. 
METAL  POTS. 
CORE  DRYING  OVENS. 
ENAMELLING  OVENS. 
IMMERSION  HEATERS. 
HOT  PLATES. 
AIR  WARMERS. 


And  all  kinds  of 
Special  Electrical 
Apparatus  for 
Munition  Works, 
Shell  Filling 
Factories  and  all 
Manufacturing 
purposes. 

BELLING  &  CO., 
Derby  Rd.  Works, 

Montague  Road, 
Edmonton,   N.  18. 
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TO   OUR  READERS. 

ELECTRicur  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
Urge  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
»iewB.  ,  .  .  .  ,  _J 

Questions  to  whioh  on  answer  is  required  must  be  accompanied  by  a  la. 
ttamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper.  .  . 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning:,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoo  m ;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers.  S.  Rentell  4nd  Co:,  Ltd., 
S6-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping:  or  address. 
No  postage  need  be  paid. 


Current  Topics. 


Comparisons 
are 
Odious. 


Mv  esteemed  contemporary,  the  Electrical  Review, 
devoted  a  recent  editorial  to  the  financial  mismanage- 
ment of  the  L.C.C.  Tramways,  and 
cited  various  reasons  for  the  losses 
incurred  by  this  otherwise  excellent 
service,  chief  among  which  is,  per- 
haps, the  absurdly  low  fares  charged 
in  some  instances  and  the  large  mileage  given  to  a 
certain  class  of  passenger  for  one  penny.  By  way  of 
comparison,  the  Review  instances  the  tramways  of 
other  great  cities  with  less  than  a  quarter  of  the  popu- 
lation of  London,  such  as  Glasgow,  Manchester  and 
Liverpool,  who  not  only  cover  all  their  expenses,  in- 
cluding large  allocations  to  the  redemption  of  debt, 
and  the  building  up  of  large  reserves,  but  also  con- 
tribute substantial  sums  to  the  reduction  of  the  rates. 

With  the  first  two  comparisons  I  have  no  fault  to 
1  find;  the  respective  tramway  systems  of  Glasgow  and 
Manchester  are  above  reproach,  but  as  regards  Liver- 
pool, the  less  said  the  better.  The  tram  service  of  the 
Mersey  Citv  is  one  of  the  most  glaring  examples  of 
mismanagement  in  this  phase  of  electric  traction.  True, 
the  City  Fathers  are  able  to  show  reassuring  figures 
in  their  annual  reports  as  to  the  financial  working  of 
the  Liverpool  tramways,  but  there  the  matter  ends, 
and  if  one  seeks  for  efficiency  in  tramway  service  one 
must  go  far  afield  from  Liverpool  to  discover  it. 

The  improvements  in  the  L.C.C.  tramway  service 
suggested  in  the  Review  editorial  would  apply  with  far 
greater  force  to  the  Liverpool  tramways.  Bunching 
of  cars  on  the  various  routes  and  inattention  to  the 
signals  of  would-be  passengers  are  cited  against  the 
L.C.C,  but,  from  personal  experience,  I  can  assure 
the  Review  that  bunching  in  Liverpool  is  the  rule  rather 
.than  the  exception,  whilst  to  run  with  the  object  of 
boarding  a  car  is  a  sure  signal  to  any  conductor  who 
may  happen  to  observe  the  proceeding  to  press  his 
restart  button  with  increased  energy.  It  is  considered 
quite  the  correct  thing  by  Liverpool  conductors  to  leave 
as  many  passengers  trying  their  paces  against  the 
cars  as  possible. 

I  venture  to  say  there  is  scarcely  one  Liverpudlian  in 
a  thousand  who  wiil  not  bear  out  my  statements  as  to 


the  shortcomings  of  the  service,  and  although  certain 
bold  councillors  ha\e  from  time  to  time  endeavoured  to 
effect  much-needed  reforms,  it  would  appear  to  call  tor 
machine-gun  tactics  where  the  tramway  administration 
is  concerned,  Other  cities,  including  London,  have 
long-  since  adopted  the  trailer  car  principle  to  cope  with 
rush  traffic-  Not  so  Liverpool;  if  anything,  she  take- 
off  cars  rather  than  adds  to  those  in  service  during 
rush  hours.  Breakdowns  are  frequent,  with  conse- 
quent delays,  while  the  disabled  cars  are  being  taken 
to  the  sheds. 


Should  one  prove  lucky  enough  to  inveigle  a  Liver- 
pool tramway  official  into  a  discussion  on  the  local  . 
service  one  is' met  with  earnest  and  vehement  praise  of 
the  system,  anv  suggested  reforms  being  met  with  the 
all-embracing  "  excuse  that  such  failings  are  not 
mentioned  are  due  to  the  peculiar  "geographical  con- 
ditions," by  which  is  presumably  meant  the  fan-like 
character  of  the  tramways  lay-out.  Evidently  the 
Liverpool  tramway  administration  is  proof  aga.inst 
criticism,  for  many  have  tried  to  effect  reforms  by 
individual  as  well 'as  combined  effort.  In  no  single 
case  has  success  been  achieved,  and  the  tramways  of 
fifty  years  hence,  should  they  still  succeed  in  holding 
together,  will  probably  afford  the  same  apology  for  a 
modern  service  as  obtains  to-daiy. 

I    have  on   previous  occasions   commented  on  the 
Gilbertia'n  characteristics  of  certain  of  the  Home  Office 
regulations    governing    the    use  of 
Mining        electricity   in    mines,  and   it  would 
Telephones,    now  appear  that  yet  another  danger, 
hitherto  lying  perdu  in  the  common 
or  garden  magneto  telephone  as  used  below'  ground, 
has  been  unearthed.    The  Senghenydd  disaster,  how- 
ever caused,  has  been  responsible  for  much  diverting 
discussion   among  oollliery    men    and  manufacturers 
concerning  the  safety  or,  otherwise  of  the  usual  mine 
signalling  circuits    and  the    bells  used  in  connection 
therewith;.      As    an   outcome   experts   have  evolved 
.sparkless  bells  and    relays,   together  with  ingenious 
devices  for  the  suppression    of   open  sparking  on  the 
signal  wires. 


Now  some  genius  has  discovered  that  the  magneto- 
generator  of  a  telephone  is  quite  capable,  when  the 
handle  is  turned  and  the  line  circuit  interrupted  simul- 
taneously, of  yielding  an,  equally  vicious  and  dangerous 
spark  to  that  hitherto  accredited  to  the  humble  though 
useful  mining  bell.  Mininlg  telephone  manufacturers 
have  .realised1  that  this  was  the  case  for  years  past, 
and  have  long  since  enclosed  their  telephones  for 
mining  use  in  substantial  gas-tight  cast-iron  cases, 
fitted  with  gas-proof  glands  for  accommodating  the 
insulated  line  wires  which  common  sense  would  ordi- 
narily dictate  should  invariably  be  used  in  connection 
with' such  instruments  underg round. 


Now,  the  colliery  electriaialn  and  engineer  are  not  as 
other  men  ;  in  spite  of  the  fact  that  he  lives,  breathes, 
and  has  his  being-  in  an  atmosphere  which  may  at  any 
time  prove  his  undoing,  he  nevertheless  pins  his  faith 
to  bare  wires  for  all  purposes  where  the  regulations 
admit  of^heir  being  used.  I  even  believe  the  average 
cdllierv  man  would  use  bare  power  cables  it  tlhe  law 
allowed  him  to  do  it.  Reverting  to  telephones,  how- 
ever, it  seems  that  ai  common  practice  is  to  use  one  of 
the  bare  signalling  wires  as  a  telephone  circuit,  with 
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earth  as  a  return.  Thus  is  the  gas-tight  characteristic 
of  the  telephone  itself  rendered  nugatory  by  the  parsing 
ot  a  bare  conductor  Ihrough  what  purports  to  be  a  gas- 
tig-ht  leading-in  gland,  whilst  at  the  same  time  a  beauti- 
ful detonating  arrangement  is  completed  which  only 
awaits  the  necessary  explosive  atmosphere  to  compass 
another  disaster  which  cannot  be  traced  to  its  source. 

The  simple  and  obvious  remedy  for  this  comedy  of 
errors  is  for  the  Home  Office  to  issue  a  regulation 
making  insulated  conductors  compulsory  for  ail! 
underground  telephone  circuits.  But  this'  would  be 
too  easy  a  solution  of  such  a  simple  problem.  Besides, 
insulated  wire  costs  money,  and,  als  I  have  ailfeady 
intimated,  it  is  against  the  tenets  of  the  colliery  man 
to  use  anything  but  bare  wires  in  fiery  pits.  So  the 
experts  axe  getting  their  heads  together  again,  and 
ws!H  soon  be  prompting  the  manufacturers  of  mining 
telephones  to  produce  a  sparkless  telephone,  which, 
in  turn,  will  cost  them  far  more  than  if  thev  tackled  the 
problem  at  the  outset  in  the  obvious  way,  and  insisted 
on  insulated  telephone  circuits. 


Incidentally,  a  conversation  I  had  wih  a  certain 
colliery  manager  the  other  day  elicited  a  tribute  to  the 
efficiency  of  modern  technical  education  at  evening- 
classes.  Speaking  of  the  youths  employed  at  his 
paWaoullar  pit,  he  stated  that  since  thev' had  been 
attending  these  classes,  presumably  studying  the 
elements  of  electricity  and  magnetism,  they  had 
become  so  expert  as  to  be  able  to  create  artificial 
"  faults  "  on  the  signalling  circuits  below  ground,  and 
thus  assure  themselves  of  a  restful  hour  or  two 'what 
time  the  harassed  electrician  perambulated  up  and 
down  the  "roads  ",  vainly  endeavouring  to  locate  the 
trouble.  Meanwhile  London  is  threatened  with  a!  coal 
famine  this  winter.  Truly  we  are  a  great  and  wonder- 
ful race. 

Elektron. 


Correspondence. 

THE  GOVERNMENT  AND  PUBLICITY. 


To  the  Editor  of  Electricity. 

Sir,— I  believe  that  very  shortly  the  Government  will  be 
making  a  fresh  appeal  to  the  public  for  more  money  to  carry 
.on  the  war.  I  would  suggest  to  those  responsible  for  the 
Government  publicity  that  the  people  who  have  the  money 
to  invest  are  the  employers  and  the  employees.  The  money 
lis  being  largely  made  in  the  Midlands,  Yorkshire,  and  North 
of  England  manufacturing  districts,  and  the  best  and  surest 
way  to  get  them  interested  is  through  their  Trade  Journal, 
produced  for  the  purpose  of  promoting  their  interests  and 
extending  their  trade  at  home  and  abroad. 

The  Engineer,  Engineering,  Textile  Recorder,  Electrical 
Review,  Dyer  and  Calico  Printer,  Colliery  Guardian.  Iron- 
monger, Chemist  and  Druggist,  Drapers"  Record,  Cabinet 
Maker.  British  Trade  Journal,  Oil  and  Colour  Trades 
Journal,  etc.,  to  quote  a  few  (according  to  Mitchell's  News- 
paper Press  Directory  there  are  over  500  Trade  Papers  pub- 
lished in  this  country),  represent  trade  in  which  are  in- 
vested many  millions  of  capital. 

The  Trade  and  Technical  Press  represent  the  motive 
power  of  English  industries,  and  is  iherefore  one  of  the 
greatest  assets  the  country  possess',  and  up  to  the  present 
time  has  not  yet  been  recognised  by  the  Government,  except 
to  a  small  extent,  when  thp  Coal  Control  made  an  announce- 
ment in  a  few  trade  papers. 

The  readers  of  these  papers  have  the  money.  Next  lime 
the  Government  is  asking  for  money,  why  not  make  their 


appeal  to  this  great  industrial  class,  the  men  who  have 
worked  hard  to  make  their  money  and  who  want  a  safe  in- 
vestment like  the  Five  per  Cent.  Exchequer  Bonds,  or  the 
War  Loan,  through  the  Trade  Press,  in  addition  to  the 
Daily  Press. — .Your  obedient  servant, 

Walter  Judd,  Director. 
Hevwood  and  Co.,  Ltd.,  150,  Holborn.,  London,  E.C.i. 


NEW  ILLUMINATING  GLASSWARE. 


We  have  seldom  seen  a  more  attractive  and  well-prepared 
list  of  -materials  than  the  new  B.T.-H.  list  of  illuminating 
glassy,  are.  This  is  printed  in  three  colours,  and  forms  an 
excellent  example  of  cataloguing  work  in  point  of  typo- 
graphy as  well  as  general  appearance  and  detailed  arrange- 
ment.' A  most  excellent  life-like  effect  is  given  to  the  vari- 
ous illustrations  of  glassware  by  the  use  of  coloured  back- 
ground panels.  The  patterns  listed  and  illustrated  are  the 
well-known  types  of  glass  associated  with  the  name  of  the 
B.T.-H.  Co.,"  most  of  these  glasses — Veluria,  Alabas  and 
Calla — being  in  such  extensive  use  in  Great  Britain  as  to 
be  almost  household  words.  The  B.T.-H.  Co.  was  amongst 
the  first  companies  to  introduce  the  era  of  semi-direct  light- 
ing w  ith  modern  white  glass  in  the  form  of  artistic  bowls, 
dishes  globes  and  hemispheres,  which  has  done  so  much 
to  make  modern  lighting  artistic  as  well  as  effective.  Par- 
ticular^- is  the  use  of  this  special  form  of  diffusing -glass- 
ware necessary  wiith  such  lamps  as  the  new  half-watt  type. 
Owing  to  the  intense  brilliancy  of  this  type  of  lamp,  it  should 
not  be  used  exposed.  Such  brilliant  lamps  lend  themselves 
admirably  to  the  employment  of  Veluria  and  Alabas  balls 
and  dishes,  which  give' a  most  attractive,  agreeable,  soft- 
toned  illumination,  and  at  the  same  time  provide  well 
diffused  and  effective  lighting 

Special  mention  should  also  be  made  of  the  artistic  Alabas 
glassware  dishes,  which  are  unsurpassed  for  beautiful  and 
effective  lighting  results:  also  the  plain  Alabas  balls  which 
are  so  widely  employed  for  street  and  outside  lighting. 
Besides  these  well-known  and  widely  used  types  of  glass- 
ware, the  list  illustrates  new  forms  of  Veluria  dishes  and 
bowls;  and  a  new  type  of  glass  known  as  "  Druid,"  which 
is  similar  to  Alabas,  but  less  expensive.  Two  pages  are  de- 
voted to  listing  and  illustrating  pure  Alabaster  bowls.  Conies 
of  this  new  list  can  be  obtained  bv  trade  readers  on  applica- 
tion to  the  Lamp  and  Wiring  Supplies  Dept.,  Mazda  House, 
77,  Upper  Thames  Street,  London,  E.C.4.  The  list  is  one 
that  should  be  in  the  hands  of  every  lighting  contractor, 
architect,  and  illuminatine  engineer. 


MOUNTING  CONDUIT  ON  A  PANEL  WTTHOU'x 
PIPE  STRAP  OR  BOLT. 


Mr.  j.  A.  Wever  writes  in  a  recent  issue  of  th<? 
Electrical  Review,  of  Chicago,  that  when  occasion  arises 
that  conduit, -metal  boxes  or  other  objects  must  be  mounted 
on  a  slate  or  marble  surface,  and  where  other  means  ot 
fastening  are  not  available,  the  method  herewith  described 


Conduit 


 — 1  ',   , — <, — - 


Method  of  Mounting  Conduit  on  Panels  Without  Showing  on 
Front  Surface. 

can  be  successfully  used  :  With  a  small  twist  drill,  two 
holes  are  carefully  drilled  at  an  angle  so  that  thev  meet. 
Then  the  object  is  secured  by  means  of  a  tie-wire  fished 
through  the  holes.  This  is  clearly  depicted  in  the  cross- 
sectional  view  given  in  the  sketch. 
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THEORY  OF  THREE-WIRE 
DISTRIBUTION.* 


By  Terrell  Croft. 


(Continued  from  page  358.) 
\  hvdraulic  analogy  to  a  three-wire  circuit  is  shown 
in  Fig  0  The  two  rotary  pumps,  connected  in  series, 
are  analogous  to  two  direct-current  generators  connected 
in  series  for  three-wire  service.  The  pipe  lines  L13— L» 
and  L15— L,.  correspond  to  the  outer  wires  of  a  three- 
wire  circuit.  The  pipe  line  N.—N,  corresponds  to  the 
neutral  wire  in  a  three-wire  circuit.  The  current  of 
weightless  incompressible  fluid  in  the  pipe  circuit— 

Lt 


Current, of/  ^  £ 
Weigh! 'less fluid  \\ 
Self  Dr^e  \  -Si 

Side  Current  A 


0  Gallons  per  Minute 


Side  Current  B  ^  ^  ^ 
II 

Direction  of  Current,  ^  c 
■    of  Fluid  _      I  S 


->,-.  4  Ooljons  per  Minute- 

Fig.  6.-Hydraulic  Analogy  to  a  Three-Wire",  Direct-Currept 
Circuit. 


TA  IS  MO  I.-ARRANGKMBNTSl^B!I)EEIVING  THREE-WIRE 

1.    A  220-volt  generator  in  ooSbtoaMon  with  a,  motor- 

generator  balancer  set,  Fig.  7.  „ 
■2     A  three-wire  or  Dobrowolsky  generator    Pig.  8. 
Direct     3     A  220-volt generator  in  combination  with  a  small 
Current.    ^     f^-^AA  combination  with  storage 
battery  balancers.    Fig.  10. 
i     With  a  transformer,  Fig.  11.    #•  ,  .,  t.«„ 

Alternating  2."    WiUi  an  auto-transform^  or  *****  OoU.  Fig. 
Current.  H.  Jf- 

If  the  neutral  wire  opens  in  a  three-wire  circuit,  the 
lamps  (Fig.  12)  on  the  side,  A,  having  the  most  lamps 
connected  to  it,  will  burn  dimly  or  at  under  voltage 
while  the  lamps  connected  to  the  side  haying  the  least 
number  of  lamps,  B,  will  burn  more  brightly  than 
normal  or  at  over  voltage.  Any  device  C  connected 
to  the  two  outers  will  operate  normally. 

If  one  side  of  a  lamp  on  a  three-wire  system  becomes 
grounded,  G,,  and  there  is  another  ground,  Gz,  on  the 
opposite  side  of  the  system  (Fig.  13),  220  volts  will  be 
impressed  across  the  lamp  and  it  will  be  burned  out. 

If  one  of  the  generators  of  a  three-wire  system 
becomes  reversed,  as  at  Gi  (Fig.  14),  the  lamps  con- 
nected between  both  of  the  outside  wires  and  the  neutral 
will  receive  normal  voltage,  but  the  polarity  will  be 
reversed.  Any  receiver  connected  across  the  outside 
wires,  M  for  example,  will  have  no  difference  of  poten- 
tial across  it  and  hence  it  will  not  operate. 

If  one  of  the  outside  wires  of  a  three-wire  system 
opens,  O  (Fig.  15),  a  device,  H,  connected  across  the 


analogous  to  a  current  of  electricity— will  be  impelled 
as  shown  bv  the  arrows.  The  circulation  is  due  to  the 
hydraulic  pressure  (voltage)  developed  by  the  pumps. 
No  fluid  flows  in  the  neutral  between  N*  and  N*  because, 
with  the  circuit  balanced  as  shown,  there  is  no  differ- 
ence in  hydraulic  pressure  between  these  two  points. 
The  small  numerals  with  the  letter  G  following  them, 
indicate  the  gallons  per  minute— analogous  to  amperes 
—flowing  in  the  different  parts  of  the  circuit. 

Where  the  balance  is  and  always  will  be  perfect,  no 
neutral  wire  is  necessary.  In  out-of-door  distribution 
systems  the  neutral  is  often  made  one-half  the  size  of 
the  outer  wires.  For  interior  wiring,  the  neutral  is 
usually  made  the  same  size  as  the  outers,  where  the 
outers  are  of  No.  6  or  smaller  wire.  Where  the  outers 
are  larger  than  No.  6,  the  neutral  is  usually  chosen 
so  as  to  have  about  two-thirds  the  area  of  each  outer. 

The  amount  of  unbalance  that  may  come  on  a  three- 
wire  circuit  depends  on  local  conditions.  In  ordinary 
three-wire  lighting  systems  the  unbalanced  load  seldom 
exceeds  10  per  cent,  of  the  total  load.  Probably  5  per 
cent,  is  a  fair  average  for  a  well  laid-out  system. 
Balancer  sets  for  interior  three-wire  systems  are  fre- 
quently specified  of  sufficient  capacity  to  take  care  of 
a  10  per  cent,  unbalance.  Sometimes  the  unbalance 
on  a  poorly  laid-out  svstcm  may  be  over  30  per  cent. 

The  methods  of  obtaining  three-wire  voltages  will 
now  be  discussed.  That  suggested  in  Fig.  3,  while 
excellent  for  certain  conditions,  is  not  economical  for 
small  installations  because  the  operation  of  two  genera- 
tors is  necessary.  Its  first  cost  is  more  and  its  efficiency  ' 
is  less  than  with  an  arrangement  requiring  the  use  of 
but  one  generator.  The  advantage  of  a  two-generator 
installation  (Fig.  3)  is  that  any  percentage  of  unbalance 
up  to  the  capacity  of  one  generator  can  be  handled  by  ^ 
it.  The  important  methods  of  obtaining  three-wire 
voltages  are  listed  in  Table  I. 
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ZiOtoit    rCmcuit  Breaker 

Generator  X-  .-Fie'dRhe 


"Starting  Rheostat 
'Motor-Generator  Balancer  5*1 


Lamps 


Pig,  7. — a  220-Volt  Generator  and 
Motor-Generator  Balancer. 


Rotary  Converter 
a  Balancer. 


IIB-Volt  ~"ree-Wire  Generator  Incandescent  Lamas 
Fig.  8. — Three-Wire  Generator. 


Incandescent  Lamps 


"%|i|i|i|'K 
r^iiil'i'l^ 


Storage  Batteries 


pig  io.  a  £«0-Volt  Generator  in  Combination  with- Two  Storage 

Batteries  for  Obtaining  Three-Wire  Voltages. 


Transformer 


Balance  Coils 


I- Transformer 


1?  Bala  nee  Cons 


Fig.  11.-Method8  of  Obtaining  Three-Wire  Voltages  With 
Transformers  and   Balance  Coils. 
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two  outside  wires  on  the  distant  side  of  the  break,  will 
receive  some  current  at  no  volts  through  the  lamps, 
L.,  L»  and  Z.,,  connected  to  the  broken  side  between  the 
device  and  the  break.  These  lamps  will  burn  dimly 
when  the  device  is  connected,  but  the  device  will  not 
receive  enough  current  to  operate  it  properly. 


Incandescent  Lamp  Load 


2. — Open  Neutral  in  a  Three- 
Wire  Circuit. 


Incandescent  Lacrps. 


Accidental  Ground. 

l^m,   Q   Q   Q  g?  ; 

Sources  ] 


I/O  Volt  Lamp 

Fig.    13. — Ground    on  Three 
System  Outer  Wire. 


Wire 


Wotor  Vt'll  Recede 
No  Current 

14.— Reversal  of  Generators. 

0 


L>    I  I-e  [Is 

^  '    1      1      I      1  r*otor 

\  Qn  0  0  H^6: 


X 


'jncanafesceht  Lamps 
Fig,  15.-»0pen  in  the  Oi-tci   of  a  Three-Wire  System. 
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-Incandescent 
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Ve>t:  Prep  *frR-8xltHj-8*  Z  -16  Vo:is 
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,      I-Two-Wire  Circuit 


l<   40hms      ••• X 
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Percentage  Drop -(?Si-ccO)±25?*l?  7% 
Po,vcrLoss-I**Ri4>«tM4+<l)'l6*8-l?8Watts 

II -Three-Wire  Circuit 


there  may  be  considerable  extra  drop.  This  is  one  of 
principal  causes  of  excessive  voltage  variation  that 
sometimes  occurs  on  three-wire  systems. 


Fig.  16. — Showing  a  Comparison  of  Volts  Line  Drop  and  Watts 
Power  Loss  in  Equivalent  Two-Wire  and  Three-Wire  Circuits. 

The  general  arrangement  of  three-wire  feeders  and 
mains  may  be  substantially  the  same  as  that  for  two- 
wire  systems.  The  important  thing  is  to  so  balance 
the  cirouits  as  to  maintain  the  currents  in  the  two  out- 
side wires  approximately  equal.  The  lamps  and  other 
devices  should  be  divided  between  the  two  side  circuits 
of  the  system  so  that  the  loads  will  be,  as  nearly  as 
possible,  balanced  when  the  circuit  is  loaded  to  its  full 
capacity  or  when  loaded  to  any  fraction  of  it.  All 
three  wires — two  outers  and  the  neutral — should  be 
routed  to  every  location  where  any  considerable  amount 
of  power  is  required ;  to  every  building  in  an  outdoor 
distribution  and  to  every  distribution  centre  in  distri- 
butions within  buildings.  Where  many  lamps  are  to 
be  lighted  simultaneously  the  group  should  be  con- 
trolled by  tbree-pole  switches  to  prevent  unbalancing. 
Not  only  must  loads  on  three-wire  systems  be  balanced 
on  the  two  side  circuits,  but  the  loads  on  the  side 
k.  circuits  must  also  be  distributed  along  both  the  circuits 
in  approximately  the  same  manner.    If  they  are  not, 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We,  invite  our  readers  to  tvnd  as  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu-  . 
scripts  if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.  ~ 

Question  No.  7. 

Can  you  please  inform  me  what  method  is  adopted 
to  prevent  the  steam,  in  high-pressure  turbines,  from 
passing  from  the  turbine  case  into  the  turbine  bearings  ? 
—  "  Turbo." 

Question  No.  8. 
I  have  a  small  machine-shop,  at  present  driven  by 
an  oil  engine.  I  propose  to  have  two  20-h.p.  motors  fitted 
in  its  stead,  and  the  shop  will  of  course  be  fitted  with 
electric  light.  Will  you  please  give  me  some  idea  how 
to  prepare  a  specification  in  order  that  I  may  have  the 
correct  type  of  motors,  fittings,  for  machine  lighting, 
double-pole  switches,  etc.,  fitted  to  meet  Home  Office 
requirements  ?  I  would  also  like  you  to  give  me  a  few 
hints  regarding  the  selection  of  motors  and  fittings. — ■ 
"  Motor." 

(Replies  to  Questions  7  and  8  must  be  received  not  later 
than  September  15). 

Answers  to  Questions. 

Replies  to  Question  No.  4. 

The  first  prize  (10s.)  is  awarded  to  "Tester  "  for  the  , following 
reply  :> —  '    .  " 

There  are  usually  eight  overhead  conductors  used  on  electric 
travellers  for  the  lifting  and  traversing  motors,  four  for  each 
motor.  When  seven  conductors  are  used,  the  odd  wire  is 
utilised  as  .a  common  return  for  the  two  motors.  Thus  in  this 
case  this  wire  would  be  connected  to  the  armature  leads  of  each 
motor,  and  the  lead  carried  to  the  terminal  in  the  lifting  or 
traversing  controller  marked  B.  This  terminal  is  then  looped 
in  with  the  similar  terminal  in  the  other  controller. 


fiDNTfWl.LBP 

The  diagram  shows  the  complete  circuits  for  one  series  motor 
and  controller.    The  terminals  in  the  controller  are  numbered 
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1  to  10  respectively  ;  these  terminals  are  connected  to  the  positive 
and  negative  supply  mains.  Both  mains  should  be  carried  into 
a  controller,  because  when  the  controller  is  off,  the  motor  will 

be  "  dead." 

To  carry  out  tests  of  the  circuits  the  controller  should  be 
at  the  "  off  "  position.  To  test  the  resistance  for  continuity- 
place  a  megger  or  galvo  leads  on  terminals  2  and  6.  To  test 
the  field  circuits  for  continuity,  place  the  leads  on  terminals 
6  and  8.  To  test  the  armature  circuits  for  continuity,  place  the 
leads  on  terminals  7  and  9.  To  test  the  whole  of  the  circuits 
for  earth,  short  circuit  6  and  7,  and  place  the  leads  between  any- 
terminal  from  2  to  9  and  earth. 

The  brakes  on  travellers  are  usually  in  series  with  the  motor 
field.  Tests  mav  therefore  be  carried  out  when  testing  the 
field.  :  v 

If  "  Ohm  "  follows  these  instructions  he  should  have  no 
difficulty  in  carrying  out  these  tests  from  the  cage. — "  Tester." 

(No  other  award  is  made.) 


Replies  to  Question  No.  5. 
The  first  prize  (10s.)  has  been  awarded  to  "  F.  A.  B.  "  for  the 
following  : — 

Th&  reason  that  the  starter  arm  does  not  drop  when  the  push 
is  pressed  is  because  the  no-load  coil  is  not  demagnetised 
sufficient  to  weaken  the  pull  on  the  starting  arm. 

Assuming  that  the  starter  is  in  Working  order,  and  that  the 
arm  drops  when  the  terminals  of  the  no-load  coil  are  short 
circuited,  I  enclose  a  sketch  of  connections  of  a  device  that  I 


will  be  found  from  experiment.  The  winding  on  the  coil  C  will, 
of  course,  depend  upon  the  number  of  lamps  used.  Ordinary 


have  used  for  a  number  of  years  with  success.  This  device, 
which  is  simple  to  erect,  is  as  follows  -.—Procure  an  ordinary 
bell  relay  about  10  ohms  resistance,  and  fix  a  piece  of  insulating 
material  to  the  soft  iron  armature.  The  size  and  quality  of  this 
material  will  depend  upon  the  voltage  of  the  supply  to  the 
starter.  Fix  two  pieces  of  springy  brass  with  platinum  contacts 
just  above  this  insulating  material,  in  such  a  position  that  it  wll 
press  the  contacts  together  when  the  relay  is  energised.  Four 
Leclanche  cells  will  operate  this  device  quite  a  considerable 
distance  away.  The  connecting  Wires  to  the  no-load  coil  ter- 
minals, push  contacts,  and  the  short  circuiting  strips  should  be 
soldered  to  ensure  good  contact.  * 

The  second  prize  (5s.)  has  been  awarded  to  "  Alternator  "  for 
the  following  : — 

If  two  wires  are  used  for  short-circuiting  the  no-load  release 
coil,  then  the  fault  is  a  question  of  resistance.  A  high  resistance 
in  the  leads  means  that  the  current,  taking  the,  path  of  the  least 
resistance,  would  pass  round  the  no-load  coil,  and  the  leads 
being  short  circuited  fiom  a  distance,  would  have  no  effect  on 
the  release. 

I  enclose  a  sketch  of  a  device  which  I  have  found  suitable  for 
stopping  d.  c.  motors  at  various  places  and  distances.  The 
circuit  for  working  the  short  circuiting  coil  may  either  be  tapped 
off  the  motor  mains  or  the  ordinary  lighting  service.  The 
number  of  lamps  in  parallel  necessary  to  lift  the  armature  P 


The  Practice  of  Eli^ctrioal  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  fchnioal  journals.  Demy  12mo,  cloth,  round  corners,  cut 
flush  to  fltTocket  «8  pages,  97  illustrations.  Price  3s.  3d.  net. 
post  free  from  Electricity  Office. 
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tumbler  switches  may  be  used  to  operate  the  short  circuiting 
.device,  but  care  must  be  taken  to  see  that  they  are  replaced 
to  the  off  position  each  time  the  device  has  been  used. 

Note.— A  large  number  of  replies  were' received  in  connection 
with  this  question  and  the  majority  of  them  showed  considerable 
skill  and  knowledge.  Some  competitors  suggested  a  two-way- 
switch  diverting  method,  others  designed  special  coils,  relays, 
and  resistances  for  operation  on  the  lighting  supply.  Quite  a 
large  percentage  of  competitors  suggested  increasing  the  capacity 
of  the  emergency  switch  cables — -a  very  expensive  item. 

For  future  guidance  competitors  should  bear  in  mind  that 
intricate  and  expensive  methods  should  be  avoided,  and  that 
simplicity  combined  with  efficiency  is  what  is  required. 

ELECTRICAL  INSTALLATION  WORK.* 

[Specially  Contributed.) 
[Continued  from  page  486.) 
No.  4. — Give  your  reasons  why  copper  is  sometimes  used 
as  a  fuse  wire  when  the  same  materialis  used  for  conductors 
to  supply  current  to  apparatus.     What  constitutes  a  fuse 
and  why  are  fuses  necessary  ? 

This  question  divides  itself  naturally  into  three  parts, 
and  I  think  it  will  be  best  if  we  deal  with  them  in  the 
following  order  : — ■ 

(a.)  Why  are  fuses  necessary  ? 

(b)  What  constitutes  a  fuse  ? 

(c)  The  reason  why  copper  is  sometimes  used"  as  a 
fuse  wire  when  the  same  material  is  used  for 
conductors  to  supply  current  to  apparatus. 

(a)  In  all  well  designed  electrical  circuits,  the  various 
pieces  of  apparatus  used  and  the  conductors  connecting 
the  apparatus  to  the  source  of  pressure  are  made  capable 
of  carrying  a  certain  fixed  maximum  value  of  current. 

If  for  any  reason  this  maximum  value  of  current  is 
exceeded,  there  is  a  great  risk  that  both  the  apparatus  and 
the  conductors  will  be  seriously  injured  or  even  destroyed, 
due  to  the  high  temperature  rise  that  may  take  place. 

In  well  designed  circuits  precautions  are  taken  to  prevent, 

as  far  as  possible,  any  increase  in  the  predetermined  value 

of  current  taking  place.    But  even  when  the  most  careful 

precautions  are  taken  accidents  do  occur,  and,  therefore, 

it  is  necessary  to  insert  in  our  circuit  a  protective  device 

which  will  meet  this  emergency.    This  protective  device 

is  called  a  Fuse.  

*Being  answers  to  the  questions  set  at  the  City  and  Guilds  Examina- 
tion in  1917.   Specially  prepared  by  a  well-known  teacher. 

CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

Insulated  Wires  and  Cables  of 
All  Descriptions. 
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JOHN  OAKEY  &  SONS,  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK      LEAD,     PUMICE,     CROCUS.  TRIPOLI 
ROUGE,  &c 

Oakey's  "Flexible  Twilled"  Emery  Cloth. 

For  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  where 
great  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

50  yards  long  by  18  in.,  20  in.,  24  in.,  30  in.,  36  in.,  40  in.,  42  in,,  &  43  in.  wide. 

"WELLINGTON"   EMERY  WHEELS. 

WELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,    LONDON,  S  E. 
ALL    BRITISH  MADE. 


Trad* 


STANLEY 


Mark. 


The    largest    manufacturers    of   SURVEYING  and  DRAWING 
INSTRUMENTS  in   the  world. 


Barnard's  Co-ordinate  Spiral  Slide  Rule. 

Drawing  Instruments,  Scales.  Set  Squares.  Slide  Rules,  Drawing 
and  Tracing  Paper,  etc.     All  of  the  highest  quality. 

Please   send    for  our    "  K.  7."  Catalogue. 

W.  F.  STANLEY  &  CO.,  LTD., 

286,  HIGH  HOLBORN,   LONDON,  W.C. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


WE  have  at  our  Birmingham  Works  a 
large  Automatic  Electro-galvanizing 
Plant  operating  on  the  "  Zenex  "  process. 
This  plant  is  capable  of  dealing  with 
many  million  feet  of  Conduit  per  annum, 
together  with  some  hundreds  of  tons  of 
Fittings.  Simplex  Galvanized  Conduit 
is  supplied  to  the  War  Office,  Admiralty, 
and  Government  Departments,  also  to 
:  :    the  leading  Railway  Companies.     :  : 

We  can  give  good  delivery. 


SIMPLEX  CONDUITS  L 

GARRISON  LANE,  BIRMINGHAM 

113-117,     CHARING     CROSS     ROAD,  LONDON 

AND  AT 

MANCHESTER    —    GLASGOW    —  NEWCASTLE 
BRISTOL  —  LIVERPOOL  —  LEEDS  —  SWANSEA 
CARDIFF    and  SHEFFIELD. 
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PREPAID  ADVERTISEMENTS. 

■  Itnatlsns  Vacant  and  Wanted.  18  ward,  far 

id.,  and  Id.  far  •v«ry  extra  S  ward.. 
Apparatus    Wanted    and   far     Sale.  Beak*. 
Mi.cellaneen. ,  Ac.  12  ward,  far  6d.  and  2d. 
far  every  extra  6  word.. 
IF  OABH  IS  HOT  SENT  WITH  ORDIH. 
DOUBLE  RATES  WILL  BE  CHARGED. 
Official  Advertisement*.  Tender..  Edncatienal. 

etc.,  6d.  a  line. 
Advertisements  for  this  page  must  reach  the  Offlce  toy 
IWO     O'CLOCK     WEDNESDAY  AFTERNOON 
at  the  latest. 

BnalttaDets  for  small  amounts  may  be  made  in 
halfpenny  sumps. 


ACCUMULATORS,  Second-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ol  Metallic  Dross  purchased  for  cash,  Town 
or  Country.— Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.E.    Telephone  No.  Dalston  655. 

I  TSable    CASINGS    IN     STOCK,  to 
compete  against  any  manufacturers  in  the  world. 
!  Trade  discount  on  application.   Creosoted  troughing 
j  and  timber  for  underground  work,  also  woodwork  of 
alldescriptions.    Send  Is.  6d.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages)  of  woodwork  and  timber 
in  the  world.    To  include  four-fold  brass-jointed  box- 
wood role.   Will  return  money  if  not  worth   2s.  6d. 
to  you. — C.  Jernings  and  Co.,  Ltd.,  955,  Pennywell 
Road,  Bristol. 


FOR  SALE. 


PATENTS. 


ADVICE  FREE  on  patenting  In- 
ventions and  registeiing  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd  ,  165.  Queen  Victoria  8treet.  London, 
to  years'  references. 


EDUCATIONAL. 


/CRYSTAL  PALACE  SCHOOL  OF  PRACTI- 
\  ;  CAL  ENGINEERING,  Principal  J.  W.  Wilson, 
M  In«t  C  E  ,  M.I.,  Mech.E.  Established  1872.  The 
new  Course  will  commence  on  September  12th.  New 
students  are  entered  on  September  llth  (morning).  Pros- 
pectus from  the  Principal. 


ELECTRIC  MOTOR,  ih.p.,  220  volts,  D.C., 
56s. ;  Dynamo,  12  volts,  8  amps.,  for  car-lighting 
with  Automatic  Governor,  £6;  bargain.  Quantity 
Motor  Accessories  cheap  to  clear.  Several  Tiew  Tumbler 
Switches  from  6d.  each.  Write  or  call  Saturday  after 
3  p.m.,  or  Sunday  morning  10  a.m.  tol2  noon.  H.  May, 
Pavilion  Cinema  Studio,  Portsmouth  Koad,  Thames 
Ditton. 


PRACTICAL  DYNAMO  &  MOTOR  MAN- 
AGEMENT,  a  most  useful  and  practical  book. 
Should  be  in  the  possession  of  every  maker  and  user  of 
these  machines.  34  illustrations.  Price  only  7d.  net, 
post  free,  from  Electricity  Office. 


BOOKS,  ETC. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines  Refrigeration. 
Courses  for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


OLD  ELECTRIC  LAMP  TOPS  wanted, 
in  any  quantities;  metal  filaments,  35s.  per 
1  000  •  carbon,  15s.  1,000  ;  or  70s.  per  cwt.  for  mixed 
tops ;  '  scrap  platinum,  £12  per  oz. ;  mercury,  3s.  6d. 
per  lb  :  scrap  cable,  40s.  cwt.;  copper  90s.  cwt.; 
brass,  70s.  cwt.  Best  price  given  for  old  gold  jewellery, 
false  teeth  and  silver.  Cash  by  return  for  goods  re- 
ceived   Lee,  56,  Green  Street,  Bethnal  Green,  London. 


THE  MUNITION  WORKERS'  HAND- 
BOOK.— A  guide  for  persons  taking  up  munition 
work.  Contains  information  on  workshop  arithmetic, 
tools,  lathe  work,  screw  cutting,  rules,  tables,  and  a 
special  chapter-  on  shell  turning.  By  Ernest  Pull, 
I.M.I.M.E.  Convenient  pocket  size,  cloth,  136  pp., 
profusely  illustrated.  2s.  8d.  net  post  free  from 
Electricity.  Office. 


LEKTRIK LIGHTING  CONNECTIONS 
A  waistcoat  pocket-book  of  lamp  connections 
with  explanatory  notes  by  W.  Perren  Maycock,  M.I.E.E 
The  Switch  circuits  dealt  with  include  ordinary,  two 
way,  two-way-intermediate,  variable  multipoint,  re 
stricted,  dimming,  master,  automobile,  and  pilot  con- 
trols. A  most  handy  companion  for  the  -  Engineer 
Contractor,  Wireman  and  Student.  NEW  (4th)  AND 
ENLARGED  EDITION.  35th  thousand,  180  illus- 
trations and  diagrams,  and  150  pages.  Size  4i  ins, 
by  3|  ins.  Flexible  linen  cover.  Price  7d.  net,  post 
free,  from  Electricity  Offlce. 


PLATINUM  Spsi^p|?r4acp 

Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  I.e. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "  Lion "  Pure  Platinum  Rivet 
Tremblers. 


MEMORANDA  OF  WORKSHOP  PRAC- 
TICE FOR  THE  USE  OF  OPERATIVE  EN- 
GINEERS. By  W.  Glennie,  Asst.  Gen.  Sec.  of  the 
A.«.E.  An  eminently  practical  book  for  working 
engineers  and  electricians.  Will  be  read  by  thousands. 
Cl.  8vo.  93  pp,  illustrated,  is.  2d.  net  post  free  from 
S.  Rentell  and  Co..  36,  Maiden  Lane,  Strand,  London 

ELECTRIC  MOTORS,  DIRECT  AND 
ALTERNATING.  By  D.  P.  MORETON,  B.S.. 
E.E.  An  eminently  practical  work,  which  covers  the 
Principles,  Construction,  Operation  and  Maintenance 
of  Motors.  Limp  cloth,  250  PP.,  115  Illustrations. 
Price  5s.  net,  post  free,  from  Electricity  Offlce 

THE  ELEMENTARY  PRINCIPLES  OF 
WIRELESS  TELEGRAPHY.  By  R.  D.  Bangay 
A  practical  and  up-to-date  work  at  a  moderate  price. 
Limp  cloth  8vo,  212  pp..  132  illustrations,  price  Is  9d 
net,  post  free,  from  S.  Rentell  &  Co.,  Ltd..  36.  Maiden 
Lane.  Strand,  London. 


THE  HUGHES  AND  BAUDOT  TELE- 
GRAPHS. By  Arthur  Crotch,  A  clearly  written 
and  well-Illustrated  work,  giving  a  full  and  detailed 
description  of  these  type-printing  telegraph  system*. 
Should  prove  valuable  to  all  telegraphists  and  students, 
as  a  knowledge  ol  both  the  systems  U  now  demanded 
by  the  examiners.  Cloth  8vo,  88  pp.  and  41  Illustra- 
tions   Is.  8d.  net,  post  free  from  Elbcteioity  Offlce 


THE  PRACTICE  of  ELECTRICAL  WIR- 
ING. By  D.  S.  Munro,  A.M.I. E-E.  The  latest  and 
most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo.  cloth,  round 
corners  cut  flush  to  fltpocket,  248  pages.  97  illustrations. 
Price  3s.  3d.net.  post  free,  from  "Electricity  Offlce. 


HAVE  YOU 
COPY? 


This  useful  little  book  should  be 
in  the  vest  pocket  of  every  elec- 
trician in  the  U.K.  and  Colonies, 
who  wants  to  get  on.  It  defines 
clearly  the  real  meanings  of  over 
4,800  electrical  words,  terms,  and 
phrases,  with  alphabetical  thumb 
index.  Cloth,  Is.  net,  or  Is.  Id. 
post  free.  Leather,  Is.  8d.net, 
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(b)  What  constitutes  a  Fuse  ? 

The  meaning  of  the  word  fuse  is  "  to  Liquefy  l>\  heal  ; 
to  melt  :  i.e.,  to  become  melted  by  heat."  And.  as  its 
name  implies,  the  fuse  we  introduce  into  our  circuit  as 
a  protective  device  is  something  that  will  become  melted 
by  heat. 

Speaking  generally,  a  fuse  consists  of  a  short  length  of 
wire  from,  say,  3.5  inches  to  5  or  6  inches  long,  and  of 
such  a  cross  sectional  area,  or  carrying  capacity,  that  any 
increase  in  current  above  the  predetermined  amount  will 
raise  the  temperature  of  this  short  length  of  wire  to  melting 
point,  thus  causing  a  break  in  the  circuit  and,  in  this  way, 
protect  the  apparatus  from  injury. 

(c;  The  reason  w  hy  copper  is  sometimes  used  as  a  fttse 
wire  ? 

There  are  several  reasons  why  copper  wire  is  often  used 
as  a  fuse. 

(1)  For  a  given  carrying  capacity  the  diameter  of  a 
copper  fuse  wire  is  comparatively  small,  and  therefore 
there  is  much  less  metal  in  the  fuse  than  there  would  be 
in  a  fuse  made  of  a  metal  of  lower  conductivity  and  melting 
point ;  consequently  a  much  smaller  bulk  of  hot  metal 
has  to  be  dealt  with  if  the  fuse  should  be  blown. 

(2)  Copper  is  mechanically  strong  and  is  not  so  liable 
to  injury  as  fuses  made  of  softer  metals.  It  is  also  very 
easy  to  solder  copper  to  metal  terminals  if  desired. 

(3)  It  does  not  oxidise  appreciably  when  carrying  up 
to  50  per  cent,  of  its  normal  fusing  current,  and  in  the  event 
of  fusing  is  not  so  liable  to  cause  an  arc  to  be  set  up  between 
the  fuse  terminals. 

The  first  point  is  the  one  of  most  importance,  and  from 
it  we  can  easily  see  that  for  small  currents,  say  under 
10  amperes,  the  diameter  of  a  copper  fuse  wire  will  be  very 
small  and  become  difficult  to  connect  up.  In  such  cases 
a  fuse  wire  of  tin,  or  an  alloy  of  tin  and  lead,  will  be  more 
suitable. 


No.  5.— (a)  Give  a  brief  explanation  of  the  necessity 
for  earthing  the  tubing  or  sheathing  (if  any),  of  an  installa- 
tion, (b)  Supposing  it  was  desired  to  earth  a  fitting 
supported  on  flexible  from  a  ceiling  rose,  how  would  you 
do  it  ? 

(a)  According  to  the  wiring  rules  of  the  Institution  of 
Electrical  Engineers,  all  metallic  tubing  or  sheathing, 
used  for  the  protection  of  insulated  conductors,  must  be 
electrically  and  mechanically  continuous  throughout,  and 
efficiently  connected  to  "  earth." 

The  necessity  for  this  precaution  is  to  prevent,  as  far 
as  possible  : — 

(1)  Any  risk  of  injury,  or  loss  of  life,  from  an  electric 
shock. 

(2)  Damage  or  loss  from  fire,  etc. 

(3)  The  slow,  but  persistent,  electrolytic  action  or 
corrosion  that  might  otherwise  take  place,  especially 
when  lead  sheathing  is  used. 

In  installations  in  which  the  insulated  wires  are  protected 
by  some  type  of  metallic  covering,  there  is  always  a  possi- 
bility that,  in  some  way,  the  metallic  covering  may  come 
into  contact  with  a  live  conductor. 

If  this  occurs,  and  no  precautions  have  been  taken  to 
have  the  metallic  covering  electrically  and  mechanically 
continuous  and  efficiently  connected  to  "  earth,"  the 
metal  sheathing  itself  may  become  charged  to  the  same 
potential  as  the  live  conductor,  and,  under  such  conditions, 
anyone  coming  into  contact  with  the  tubing  or  sheathing, 
would  most  likely  receive  a  serious  shock. 

Arcing  and  heat  may  also  be  set  up,  and  the  risk  of 
fire  under  these  conditions  is  considerable. 

With  lead  covered  systems,  inefficient  bonding  and 
earthing  of  the  lead  sheathing  will  give  rise  to  very  serious 
trouble  as,  apart  from  the  points  already  mentioned,  the- 


electrolytic  actions  set  up  by  leakage  currents  will  cause  a 
breakdown    in    the  insulation   of  the  installation. 

II.  however,  the  bonding  and  earthing  of  the  tubes  and 
sKea  thing  is  efficiently  carried  out,  there  is  very  little  risk 
$i  any  trouble  due  to  shock,  fire  or  electrolytic  corrosion, 
for,  should  a  leak  occur,  the  potential  of  the  metallic  tubes 
or  sheathing  is  kept  at  a  low  value  due  to  their  being 
connected  to  "earth"  and  further,  if  the  leak  is  a  serious 
one  the  earth  wire  will  allow  such  a  large  current  to  How 
that  the  fuses  will  be  immediately  blown,  thus  cutting 
the  faulty  part  out  of  circuit. 

(b)  When  it  is  desired  to  "  earth  "  a  fitting  that  is 
suspended  from  a  ceiling  rose  by  means  of  flexible  wires, 
it  can  be  done  in  a  very  simple  and  jieat  manner  as  follows:— 

Take  a  ceiling  rose  that  has  one  more  plate  than  would 
be  required  in  the  ordinary  way  ;  say  a  three  plate  rose 
instead  of  a  two  plate  rose,  and,  in  this  case,  instead  of 
using  a  two  core  or  twin  flexible  cord  use  a  three  core 
flexible. 

Taking  two  of  the  three  flexible  cords  connect  them  to 
the  ceiling  rose  and  lamp  holders  respectively  in  the  ordinary 
way.  One  end  of  the  third  cord  must  then  be  connected 
metallically  to  the  fitting  itself,  the  other  end  being  con- 
nected to  the  spare  plate  on  the  ceiling  rose.  From  this 
spare  plate  an  earth  wire  is  taken  to  the  most  convenient 
earth  connection,  probably  this  will  be  the  metallic  tubes 
used  to  protect  the  circuit  wires. 

Reviews  of  Books*  fie 

[Books  noticed  in  this  column  will  be  sent  from  Electricitv 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

C.  and  G.  Programme,  Session  1917-18.  (Murray,  od. 
net, or  is.  id.  post  free  from  Electricity  Office.) — We 
are  pleased  to  receive  the  copy  of  this  Programme  for  the 
forthcoming  Session  and  note  with  much  interest  that 
more  attention  has  been  devoted  to  the  question  of  the 
lists  of  books  which  are  recommended  as  suitable  for 
students  who  are  going  up  for  the  examinations  under  the 
authority  of  the  Institute.  On  many  previous  occasions 
we  have  criticised  the  lists  very  keenly  and  in  the  pro- 
gramme we  have  before  us  it  is  indeed  a  pleasure  to  find 
that  there  is  very  little  that  calls  for  complaint.  Under 
the  heading  of  "  Telephony  "  we  observe  that  Flemings' 
"  Magnets  and  Electric  Currents  "  is  marked  as  published 
at'  7s.  6d.  This  has  been  3s.  6d.  for  quite  a  long  time, 
while  "  Practical  Electricity,"  by  Ayrton  has  been  9s.  for 
some  years,  although  it  is  still  shown  as  being  only  7s.  6d. 
The  "  Connections  of  Telegraphic  Apparatus  "  which  is  a 
Government  Publication  dealing  with  the  Telegraph 
Systems  of  the  British  Post  Office,  is  out  of  print,  and  we 
hear  from  H.M.  Stationery  Office  that  it  is  very  doubtful 
whether  it  will  again  be  published,  so  it  is  no  use  our  readers 
worrying  about  it.  Also  Maxwell's  "  Theory  and  Wireless 
Telegraphy  "  by  Poincare  and  Vreeland  is  out  of  print 
and  can  only  be  consulted  in  reference  libraries.  This  is 
one  of  the  books  to  which  we  have  already  drawn  attention 
in  previous  years. 

The  above  remarks  hold  good  as  regards  the  books  by 
Fleming  and  Ayrton  which  are  recommended  to  telephony 
students,  while  "  The  Manual  of  the  Telephone "  by 
Aitken,  which  is  recommended,  is  now  out  of  print.  In 
all,  in  those  two  sections  seven  books  have  been  omitted 
and  ten  new  ones  added. 

There  has  been  quite  a  re-casting  of  the  books  recom- 
mended to  students  in  Electrical  Engineering,  and  we 
note  with  much  pleasure  that  about  16  antiquated  fossils 
have  been  dropped  altogether,  and  their  places  have  been 
taken  by  27  new  and  up-to-date  works,  some  of  which 
had  already  been  recommended  by  us  to  our  readers  as 


524 


ELECTRICITY. 


August  31,  1917- 


being  eminently  suitable  including  "  Alternating  Current 
Work,"  by  Maycock,  and  "  A  First  Year's  Course  in  Elec- 
trical Engineering,"  by  Shaw.  In  "  Electro  -Metallurgy  " 
one  new  book  is  included,  namely,  "  The  Outlines  of  Phy- 
sical Chemistry,"  by  Senter,  which  is  well  worthy  01  careful 
study,  but  in  view  of  the  regulations  with  regard  to  trading 
with  the  enemy,  we  do  not  think  it  is  likely  that  many  of 
the  students  will  be  able  to  obtain  copies  of  the  two  German 
books  which  are  recommended  farther  down  in  the  list. 
We  think  that  for  the  time  being  they  might  have  been 
omitted. 

Of  course  the  programme  is  a  work  which  should  be 
read  by  every  would-be  student  and  it  can  be  recommended 
with  much  greater  pleasure  than  in  former  years. 

Various  Items. 


Halifax.— Private  N.  Taylor,  a  former  employee  on  the  U  a  fax 
Corporation  Tramways,  is  reported  missing. 

Doncaster. — Private  Frank  Smith,  who  was  formerly  on  the 
staff  of  the  Doncaster  Corporation  Tramways,  has  been  killed 
in  action. 

Bradford. — Private  H.  Brooke,  Grenadier  Guards,  who  prior  to 
joining  the  Colours  was  employed  on  the  Bradford  Corporation 
Tramwavs,  has  been  killed  in  action. 

Gassed  in  Flanders. — Gunner  Charles  Bewicke,  of  Cardiff,  has 
been  gassed,  and  is  now  in  an  English  hospital.  Before  joining  at 
the  outbreak  of  hostilities  he  was  an  electrician  at  the  cold  storage 

plant.  ,      ,  . 

Grimsby.— Major  W.  A.  Vignoles,  the  Grimsby  borough 
electrical  engineer,  has  relinquished  the  acting  rank  of  lieutenant  - 
colonel  on  ceasing  to  command  a  service  battalion  of  the  Lincoln- 
shire Regiment. 

M»  Barnsley.— Sergeant  A.  B.  Clifford,  Royal  Engineers,  formerly 
an  electrician  at  the  Wharncliffe  Silkstone  Colliery,  has  been 
awarded  the  Meritorious  Service  Medal  for  special  services 
rendered  at  the  Front. 

Rotherham.— Company-Sergeant-Major  R.  Edwards,  and 
Sergeant  S.  Davy,  both  of  the  Rotherham  Corporation  Tram- 
ways, have  been  promoted  to  Regimental  Sergeant  Major  and 
Co-Sergeant-Major  respectively. 

Committed  to  the  Sessions.— Robert  Scott,  electrical  wireman, 
of  Aberaman,  has  been  committed  to  take  his  trial  at  the  next 
Quarter  Sessions  on  a  charge  of  stealing  metal  of  the  value  of  £45, 
the  property  of  the  Powell  Duffryn  Colliery  Co.,  Ltd. 

Cardiff  Motor  Man  Wounded.— News  has  been  received  that 
Bombardier  John  Williams,  Royal  Garrison  Artillery,  has  been 
severely  wounded  in  action  in  France.  Prior  to  the  war  he  was 
a  motor  man  employed  by  the  Cardiff  City  Electrical  Committee.. 
I  Promoted  to  Captain.— Lieut.  E.  Ivor  David,  the  well-known 
electrical  engineer  and  South  Wales  manager  to  Messrs.  The 
British  Thomson  -  Houston  Co.,  Ltd.,  has  been  promoted 
Captain  in  the  Royal  Flying  Corps  (Equipment  Department). 
He  is  the  eldest  of  five  brothers  serving  the  Colours,  all  of  whom, 
have  received  commissions.  Captain  David's  parents  reside  at 
Cathedral  Road,  Cardiff. 

Belfast.— The  revenue  of  the  tramways  is  not  in  any  better 
condition,  judging  from  the  special  report  submitted  to  the 
Tramways  and  Electrical  Committee  last  week  by  the  Manager 
(Mr  Moffett).  From  the  report,  which  covers  four  months 
ending  on  the  1st  July,  it  appears  that  the  total  revenue  was 
/108  204,  compared  with  ,£100,287  for  the  corresponding  four 
months  of  last  year.  Opposite  this,  however,  it  is  pointed  out 
that  additional  expenditure  has  wiped  out  the  arrears  in  revenue, 
and  has  left  a  deficit,  after  allowing  foi*  all  fixed  charges, 
of  /i, 981.  , 

Preston.— Lance-Corporal  R.  Sharpies;  an  employee  of  the 
Preston  Corporation  Tramways  Company,  serving  with  the 
Sherwood  Foresters,  has  been  wounded  in  the  right  side,  arm  and 
face  with  shrapnel  in  France.— Private  Jos.  Prince,  Kings 
Liverpool  Regiment,  has  been  killed  in  action.  He  was  20  years 
of  age  and  prior  to  hostilities  was  employed  by  Messrs.  Dick, 

Kerr  and  Co.,  of  Preston.  Private  Wm.  Parker,  Kings 

Liverpool  Regiment,  admitted  to  hospital  suffering  from  the 
effects  of  gas  poisoning,  has  died  from  heart  failure.    Prior  to 

enlistment  he  was  employed  by  Messrs.  Dick,  Kerr  and  Co.  

Private  Bowes,  L.N.L.  Regiment,  also  employed. by  the  same 
firm  has  been  killed  in  action. 


Leeds.  Private  J.  W.  Wardell,  Seaforth  Highlanders,  who 

prior  to  enlistment  in  August,  191 5,  was  employed  at  the  power 
station  of  the  Leeds  Corporation  Tramways,  is  suffering  from 
gunshot  wounds  and  concussion,  and  is  in  hospital  at  Etaples. — 
Private  John  William  Griffith,  West  Yorkshire  Regiment,  who 
was  formerly  a  conductor  on  the  Lee,ds  City  Tramways,  pre- 
viously reported  missing,  is  now  reported  killed  in  action.  He 
was  28  j'ears  of  age. 

How  Many  Lumens  Does  a  Match  Emit?— Half-a-dozen 

answers  to  the  question  "  How  many  lumens  does  a  match 
emit  ?  "  asked  by  a  reader  of  the  American  G.E.C.,  "  Engineering 
Department  News,"  included  estimates  ranging  from  5  to  50. 
Tests  show  that  the  lowest  estimate  was  about  right ; 
4I  lumens  was  the  light  output  obtained  lor  a  safety  match. 
The  larger  household  match  emits  nearly  three  times  this  amount 
or  about  i  =5  lumens.  Tests  on  an  ordinary  paraffin  candle 
J  of  an  inch  in  diameter  showed  an  output  of  j\  lumens.  The 
next  time  you  are  asked  for  a  practical  demonstration  of  the 
size  of  a  lumen,  use  a  match  from  your  pocket  supply  to  drive 
home  the  important  points  of  your  explanation. 

Board  of  Trade  Announcement  :  Miners'  Wages— The 
Executive  Committee  of  the  Miners'  Federation  of  Great  Britain 
met  the  Controller  of  Coal  Mines  on  Aug.  28,  and  put  before  him 
a  request  for  an  increase  of  25  per  cent,  on  present  earnings. 
Mr.  Smillie,  the  President,  and  Mr.  Herbert  Smith,  the  Vice- 
President  of  the  Federation,  stated  the  grounds  on  which  the 
request  was  based.  The  Controller  undertook  to  lay  the  matter 
before  the  Government  and  to  communicate  the  result  to  the 
Secretary  of  the  Federation  at  the  earliest  possible  moment. 
It  was  reported  that  the  miner.-;  in  one  of  the  important  Midland 
areas  were  at  present  working  out  their  notices  and  threatened 
to  come  out  on  strike  unless  an  immediate  advance  in  wage  was 
given.  The  Controller  of  Coal  Mines  and  the  Executive  of  the 
Miners'  Federation  expressed  the  hope  that  no  action  of  this 
kind  would  be  taken  until  the  Government  had  had  time  to 
consider  the  application  put  forward. 

Answers  to  Correspondents. 

John  Bagot.— Your  letter  gave  no  address,  fso  we  could 
not  reply  by  post.  "  Aston  "  Motors  are  made  by  Ventys 
Ltd.,  of  Plume  Works,  Aston,  Birmingham.    Write  them. 


Trade  Notes. 

Messrs.  H.  T.  Crewe  and  Co.,  of  23,  Chapel  Street,  Cripplegate, 
London,  E.C.2.,  beg  to  notify  that  the  name  or  style  of  their 
firm  will  henceforth  be  altered  to  Crewe,  Allen  &  Co.  this 

alteration  does  not,  however,  involve  any  change  in  the  personnel. 
We  have  received  from  the  Chicago  Pneumatic  Tool  CO.  a 

copy  of  their  '.'  Bulletin,"  No.  137.  describing  in  detail  their 
Pneumatic  Chicago  Giant  Rock  Drills. 
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FUNDAMENTALS  OF  ILLUMINATION. 

P\rt  3.— Reflecting  Surfaces  and  Transmitting  Media. 
(Continued  from  page  422.) 
A  ray  of  light',  unless  meeting  interference,  will  travel  in 
a  straight  line  indefinitely. .  Such  interference  may  be  in  the 
nature  of  absorption  by  the  medium  through  which  it  passes 
or  bv  the  object  upon  which  it  impinges.  This  is  experienced 
when  a  beam  of  light  is  passing  through  smoky  atmo- 
sphere, through  a  piece  of  smoked  glass,  or  upon  meeting  a 
black  opaque  body.  In  these  cases  a  part  or  practically  all 
of  the  light  loses  its  identity  as  such  and  is  converted  into 
heat  A  second  form  of  interference  is  termed  refraction. 
■Refraction  is  a  bending  of  the  ray  of  light  due  to  its  passing 
from  one  medium  to  another  of  greater  or  less  density,  as 
for  example,  from  air  to  water  and  from  air  ^  glass.  A 
verv  common  illustration  of  this  is  the  apparent  bending  ot 
a  fish  line  at  the  point  where  it  strikes  the  water;  as  a 
matter  of  fact,  the  line  isperfectly  straight  except  that  the 
1  - 


but  by  means  of  reflectors  we  are  able  to  direct  it  almost  at 
will.  "  The  design  and  selection  of  reflectors  to  accomplish 
our"  object  requires  a  knowledge  of  the  different  classes  ol 
reflecting  surfaces.  In  this,  chapter,  therefore,  we  will  con- 
fine ourselves  to  the  study  of  reflecting  surfaces  and  trans- 
mitting media,  the  manner  in  which  they  redirect  the  light 
that  falls  upon  them,  and  the  efficiency  with  which  this  is 
accomplished. 

Polished  Metal. 
The  simplest  form  of  reflection  is  that  which  take-,  place 
when  a  ray  of  light  strikes  a  polished  metal  surface.  As 
indicated  in  Sketch  A,  Fig.  r,  a  ray  of  light  having  a  direc- 
tion Sa  upon  striking  a  polished  metal  is  reflected  off  in,  the 
direction  ab  so  that  the  angle  Y  (called  the  angle  of  refac- 
tion) is  equal  to  angle  X  (called  the  angle  of  incidence)  and 
practically  no  light  is  reflected  in  other  directions ;  this  is 
called  regular  reflection.   It  will  be  seen,  therefore,  that  it  is 
possible 'to  redirect  the  light  travelling  in  a  given  direction 
into  anv  other  desired  direction  by  means  of  such  a  surface 
properly  placed.    When  we  consider  that  the  schoolboy  by 
means  of  a  pocket  mirror  or  piece  of  polished  metal  can  take 
the  beam  of  sunlight  that  comes  in  at  the  window  and  re- 
direct it  with  remarkable  accuracy  to  any  place  in  the  room, 
the  general  principle  involved  is  seen  to  be  simple.  While 
all  polished  metal  surfaces  reflect  light  in  the  manner  de- 
scribed, thev   do   hot  reflect   it  in   like  amounts.   For  in- 
stance, if  100  lumens  of  light  fall  respectively  on  a  polished 
silver  surface  and  on   a  polished  aluminium  surface,  the 
silver  will  reflect  approximated  88  lumens  and  the  aluminium 
matter  pf  fact,  the  line  is  perfectly  straight  except  that  the 
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Fig    i —Regular    Reflection    from:    A— Polished  Surface. 
'(AngTe  X  Equals  Angle  Y) ;  B— Mirror  Glass. 

Bight  rays  coming  from  that  part  of  the  line  which  is  under 
I  water  are  refracted  when  they  pass  from  water  into  air. 

The  third  form  of  interference  with,  the  progress  of  a  ray 
I 'of  light  in  a  straight  line  is  reflection,  which  is  the  throwing 
EL*  or  redirection  of  the  ray  by  a  surface.    A  fourth  for. 
I  of  interference  is  diffusion,  which  is  the  spreading  in  aU 
idirections  of  a  beam  of  light  by  the  medium  t^S^oh 
fit  passes,  or  bv  the  suiface  upon  which  it  falls.  Interference 
iV  miy  take  place  at  the  surface  of  an  object,  or  during  trans- 
ahrission  of  light  through  a  medium.  - 
I    'By  controlling  these  four  methods  of  interference,  absorp- 
ifcion;  refraction;  reflection  and  diffusion,  we  are  able  to  make 
!#Tthe  liehr  from  any  source  very  largely  do  as  we  desire  As 
Ems  already  been  pointed  out,  the  greater  part  of  the  light 
om  a  bare  incandescent  lamp  is  distributed  in  a ,  mannei 
-  luch  that  under  most  conditions  it>  not  employed  effective!} , 


Fig.  2.— A— Spread  Reflection  (Angles  X  and  Y  are  Equal); 
_  B — Diffuse  Reflection. 

absorb  only  12  per  cent,  of  the  light  while  the  aluminum 
surface  will  absorb  about  38  per  cent.  All  of  the  ^ght  faOmg 
on  an  opaque  surface  is  either  reflected  or  absorbed  by  that 

surface.  ■ 

Silvered  Mirror  Glass. 
Similar  to  the  reflection  characteristic  of  polished  metal 
are  those  of  mirrored  glass  Fig.  iB  shows  the  path  of  a  ray 
of  light  striking  the  surface  of  a  commercial  type  of  mirror 
with  silvering  on  the  back  of  the  glass    A  small  part  of  the 
liabt  is  at  once  reflected  by  the  polished  surface  of  the  glass 
without  passing  through,  the  silver  backing.    The  remainder 
passes  through  the  glass  to  the  silver,  from  which  it  is  re- 
flected through  the  glass  again  and  out  in  a  line  paral! e  to 
the  rav  reflected  from  the  glass  surface.    Fhe  fact  that  most 
of  the "  light  has  to  pass  through  the  glass  to  the  reflecting 
surface  makes  the  silver  mirror  a;  less  efficient  reflecting 
surface  than  the  polished  silver  itself.    For  ™sia»ce>/f  ™ 
lumens  strike  a  mirror,  approximately  10  are  reflected  f.om 
he  fdass   xo  are  lost  bv  being  absorbed  by  the  silvered  sm- 
fac^and  perhaps  5  are-absorbed  by  the  fss  leaving  a  tota 
of  about  8S  lumens  which  are  reflected.    The  loss  in  the 
glass  depends,  of  course,  on  the  quality  of  the  glass. 

Depolished  or  Mat  Surfaces. 
•  A  depolished  or  mat  surface  can  be  considered  as  one 
which  Eas  innumerable  small  polished  surfaces  placed  at 
slight  angles  to  the  apparent  contour.  When  a  shatt  01 
iSht  Strikes  such  a  surface,  the  individual  rays  are  reflected 
afsligntiy  different  angles  but  all  in  the  same  general  direc 
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tion,  as  shown  in  Fig.  2A.  This  is  known  as  spread  re- 
flection. The  spread  of  the  reflected  beam,  indicated  by  the 
angle  between  lines  ac  and  ad,  is  dependent  upon  the 
smoothness  of  the  surface.  If  it  is  rough,  the  angle  will 
be  wider  than  if  it  is  smooth.  When  the  reflecting  surface 
is  viewed  along  the  line  ab,  no  distinct  image  of  the  light 
source  is  risible,  but  onlv  a  bright  spot  of  light.  Book 
paper  which  has  a  slightly  glazed  surface,  such  as  is  used 
for  half-tone  illustrations,  and  aluminiumised  reflectors  are 
good  examples  of  surfaces  which  give  spread  reflection. 
Rough  or  Totally  Diffusing  Surfaces. 
If  a  mat  surface  is  made  Very  rough,  as  is  indicated  in 
Fig.  2B,  and  a  beam  of  light  strikes  it,  the  light  is  likely 
to  go  down  into  one  of  the  pockets  and  be  reflected  back 
and""  forth  so  that  when  it  comes  out  the  fays  are  sent  in 
all  directions.  The  result  is  that  the  whole  surface  appears 
equally  as  bright  from  one  direction  as  from  another, 
in  the  same  way  that  it  wouild  if  it  were  luminous  from 
being  heated  to  incandescence.  Nevertheless,  the  light 
which  is  reflected  has  its  greatest  strength  in  a  direction  at 
right  angles  to  the  surface  regardless  of  the  direction  from 
which  the  original  light  comes.  White  blotting  paper  is 
one  of  the  best  examples  of  the  diffusing  type  of  reflecting 
surface;  a  good  sample  will  reflect  about  80  per  cent,  of 
the  light  which  strikes  it. 


Fig  3. — A—Spread   Transmission   (Angles  X  and 

Equal);  B— Diffuse  Reflection  and  Transmission  (Angles 
X,  Y,  and  Z  are  Equal). 

Swd-Blasted  or  Roughed  Glass. 

A  sand-blasted  glass  surface  transmits  light  in  a  manner 
which  may  be  likened  to  the  spread  reflection  characteristic 
of  many  mat  surfaces. 

Fig.  3A  shows  the  direction  of  a  beam  of  light  after  strik- 
ing glass,  whose  upper  surface  is  smooth  and  whose  lower 
surface  is  sand-blasted  or  roughed  with  acid  etching.  Some 
of  the  light  is,  of  course,  reflected  from  the  glass  as  shown 
in  Fig.  iB,  but  most  of  it  goes  through  the  glass,  and  as 
the  individual  ravs  strike  the  roughed  surface,  they  are  bent 
at  slight  angles  to  each  other.  When  the  surface  is  viewed 
along  the  line  ab,  no  distinct  outline  of  the  source  is  visible, 
but  only  a  bright  '-pot.  A  familiar  illustration  is  a  frosted 
Mazda  B  lamp;  the  distinct  outline  of  the  filament  wires 
are  not  visible,  but  only  a  bright  spot  denoting  the  presence 
of  a  light  source. 


Opal  Glass. 

Opal  glass  as  a  reflecting  surface  finds  considerable  appli- 
cation in  the  illumination  problems,  both  as  a  reflecting  and 
diffusively  transmitting  medium.  In  general  there  are  two 
types,  classed  as  dense  and  light.  Both  types  can  be  con- 
sidered as  common  glass,  in  which  are  mixed  fine  white 
particles.  When  a  ray  of  light  strikes  this  surface,  part 
of  the  light  is  reflected  direct/  as  in  the  case  of  a  polished 
metal  surface.  The  remainder  of  the  light  travels  through 
the  glass  in  straight  lines  until  it  strikes  the  white  particles, 
or  any  minute  air  bubbles  which  may  be  present,  whence  it 
is  dispersed  in  all  directions,  some  of  it  thrown  back  and 
reflected  as  shown  in  Fig.  3B,  the  remainder  transmitted 
through  and  out  in  ail  directions.  If  by  chance  any  of  the 
light  passes  through  the  glass  and  fails  to  strike  any'  of  the 
white  particles,  it  goes  out  in  a  line  parallel  to  the  one  along 
which  it  entered.  Thus,  if  a  lamp  were  enclosed  with  a 
ball  of  opal  glass  through  which  some  of  the  light  could  pass- 
without  striking  anv_of  the  white  particles,  the  filament 
outline  would  be  visible  if  viewed  from  the  proper  direction  ; 
in  the  case  of  Sketch  B  of  Fig.  3,  this  would  be  in  the  direc- 
tion of  a'b1.  However,  -the  extreme  brightness  of  the  fila- 
ment would  be  greatly  reduced.  Opal  glass  which  has  this 
property  is  more  or  "less  undesirable,  and  if  direct  reflec- 
tion of*  transparency  is  desired,  other  materials  are  more 
efficient  for  both  purposes. 

The  efficiency  of  opal  glass  as  a  reflecting  surface 
depends  upon  the  number  of  white  particles  and  their  den- 
sity in  the  glass.  A  very  good  dense  opal  glass  permits  about 
10"  per  cent,  of  the  light  striking  it  to  pass  through,  while 
those  typical  of  the  light  opals  allow  about  40  per  cent,  to 
be  transmitted  For  glass  of  the  common  commercial  types 
-with  40  per  cent,  transmission,  about  10  per  cent,  of  the  60 
per  cent,  remaining  is  directly  reflected,  10  per  cent,  is  ab- 
sorbed by  the  glass  and  the  other  40  per  cent,  is  reflected  in 
all  directions.  Dense  opal  glass  need  not  necessarily  be- 
thick.  A  thin  coating  of  a  dense  mixtuire  may  be  spread  or 
flashed  on  glass  of  common  thickness  and  thus  produce 
what  is  known  as  flashed  opal.  The  number  of  white  par- 
ticles in  such  glass  mav  be  the  same  as  in  heavy  dense  opal, 
but  they  are  much  closer  together.  This  gives  a  unit  with 
less  glass  and  therefore  less  absorption ;  at  the  same  time  it 
permits  little  light  to  pass  through  while  most  is  reflected, 
with  a  resulting  high  efficiency. 

Porcelain  Enamel. 
A  surface  which  has  the  same  reflecting  properties  as  opal 
"•lass  is  that  of  porcelain  enamel.  In  the  familiar  enamelled 
metal  reflector,  the  surface  can  be  considered  as  a  plate  of 
opal  glass  placed  on  a  steel  backing.  This  opal  glass  must 
be  verv  dense  so  that  as  little  light  as  possible  will  pass 
through,  for  all  the  light  that  penetrates  to  the  steel  backing 
is  absorbed  and  therefore  wasted.  An  enamelled  surface 
which  appears  greyish  in  colour  rather  than,  white  should  be 
discarded  because"  of  its  low  efficiency.  Fig.  4  shows  the 
characteristic  distribution-  of  a  porcelain-enamelled  surface 

on  stee].  • 

Prismatic  Glassware. 
The  last  of  the  common  reflecting  surfaces  which  we  will 
consider  is  prismatic  glass.     Prismatic  glassware,  as  it  is 
usually  employed  in  lighting  units,  is  made  of  many  small 


FjG.  4. —Diffuse  Reflection  from 
Porcelain  Enamelled  Steel. 


Fig,  s._A-Reflect,on  from  Prism ;  B-Refratiion  by  Prisms. 
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parallel  prisms  which  compose  theentfire  body  of  the  reflector. 
The  action  of  light  which  falls  upon  the  surface  of  the  glass 
will  be  understood  by  a  reference  to  Sketch  A  of  Fig-.  5.  The 
Sketch  shows  the  path  of  a  single  beam;  the  angles  ot  the 
prism  haw  been  made  such  that  when  the  light  beam  passes 
through  and  strikes  the  back  surface  be  of  the  prism,  it  is" 
reflected  to  the  surface  ac  and  back  again  in  the  direction  of 
the  lamp.  Practically  all  the  light  coming  direct  from  the 
lamp  and  striking  the  prisms  is  redirected  in  this  way.  By 
giving  the  proper  contour  to  a  reflector,  composed  of  many 
small  prisms,  we  are  able  to  control  accurately  the  distribu- 
tion of  the  reflected  light.  A  small  percentage  of  the  light 
from  the  lamp  passes  (through  the  glass,  so  that  it  does  not 
appear  dark. 

Prismatic  glassware  is  also  used  for  refracting  or  changing 
the  direction  of  light  rays  passing  through.  The  prisms 
used  in  refractors/  are  of  different  shape  than  those  used  in 
reflectors;  the  paths  of  light  rays  through  four  prisms  of  a 
refractor  are  indicated  in  Fig.  5B. 

Since  with  both  the  prismatic  reflectors  and  refractors  the 
light  is  reflected  by  or  passed  only  through  clear  glass,  the 
absorption  is  low-  and  the  efficiency  of  such  glass\vare-*s  of 
the  highest  order. 

Summary. 

The  characteristics  of  the  different  surfaces  taken  up  above 
may  be  summarised  under  three  classifications  :  — 

1.  The  polished  metal,  mirrored  glass,  and  prism  glass 
reflect  or  transmit  light,  according  to  the  law  of  direct  re- 
flection.   (Figs.  1  and  gA).. 

2.  The  depolished  or  mat  surfaces,  such  as  those  covered 
with  aluminium  paint,  smooth  writing  paper  and  sand-blasted 
or  acid-etched  glass,  reflect  or  transmit  light  in  the  general 
manner  of  the  first  class,  except  that  the  reflected  light  in- 
stead of  being  a  concentrated  beam  is  spread  out  somewhat 
(Figs.  2 A  and  3A). 

3.  The  rough  or  totally  diffusing  surfaces,  such  as  blotting 
paper,  opal  glass  and  porcelain  enamel,  reflect  or  transmit 
light  in  all  "directions  regardless  of  the  direction  of  the 
original  light  beam  (Figs.  2B  and  3B  and  4). 

PROTECTING  DELTA-CONNECTED  TRANS- 
FORMERS FROM  THEMSELVES. 

By  R.  L.  Montgomery. 


One  of  the  greatest  advantages  of  the  delta-connected  bank 
of  transformers  over  the  star-connected  bank,  and  the  one 
usually  advanced,  is  that  should  one  of  the  three  trans- 
formers in  a  three-phase  bank  of  single-phase  transformers 
fail  the  other  two  are  able  to  continue  carrying  the  three- 
phase  load  without  upsetting  the  three-phase  system  other 
than  to  cause  a  slight  unbalance,  the  extent  of  which  de- 
pends upon  the  magnitude  of  the  load,  its  characteristics, 
and  the  relative  capacity  of  the  load,  the  transformers  sup- 
plying it  and  the  circuit  supplying  them. 

"When  two  single-phase  transformers  supply  a  three-phase 
load  from  a  three-phase  system,  and  these  two  transformers 
are  connected  in  what  is  known  as  open  delta  or  V,"tne 
three-phase  capacity  is  1/V3  or  58.  per  cent,  of  the  capacity 
of  three  single-phase  units  when  connected  in  close  delta, 
and  the  combined  capacity  of  the  two  transformers  is  but 
86.6  per  cent,  of  their  single-phase  capacity  before,  the  loss 
of  about  13.3  per  cent,  being  due  to  phase  displacement 
"between  voltage  and  current  due  to  the  two  transformers  sup- 
plying the  open  phase.  .       ,  , 

When  one  unit  out  of  the  three  units  of  the  delta-con- 
nected group  fails  before  the  remaining  two  are  able  to  carry 
the  three-phase  load,  it  is  necessary  that  the  defective  trans- 
former be  disconnected  from  circuit,  or  at  any  rate  from 
the  circuit  comprising  the  closed  transformer  bank.  Usually 
when  a  transformer  'fails  it  causes  a  short  circuit  which  im- 
mediately interrupts  service  automatically,  the  interruption 
persisting  until  the  defective  unit  has  been  cleared.  In  any 
case  it  Ts  only  after  the  delay  required  for  the  defective 
trar.sformcr-to  burn  itself  or  be  cut  clear  of  the  circuit  and 


the  other  two  that  the  two  icmaining  transformers  are  able 
to  carrv  the  three-phase  load  Hinder  conditions  approaching  ■< 
balanced  system.  ...       1  v 

It  must  be  obvious  that  the  necessity  of  isolating  the  avs- 
ahled  transformer  in  a  delta-connected  bank  is  objectionable 
as  ordinarily  done.  It  takes  time,  and  causes  delay  until 
energy  can  again  be  on  the  lines.  Connecting  111  solidly 
three  transformers  in  delta  to  a  very  large  extent  defeats  the 
advantage  of  the  connection,  for  the  lime  being  a  I  least.  It 
is  not  the  fault  of  the  connection,  but  the  manner  in  which 
the  three  units  are  connected  rigidly  together.  In  some  in- 
stances it  is  highly  important  that  the  three-phase  supply 
should  attain  a  high  standard  of  continuity,  and  almost  every 
chance  within  reason  and  at  anv  cost  as  to  damage  to  ap- 
paratus is  taken  rather  than  risk  interruption  to  service. 


Simple  Arrangement  of  Fuses  for  Protecting  Delta-Connected 
Transformers. 

For  even  these  important  applications  the  delta  connec- 
tion can  be  employed  with  its  ability  to  furnish  the  three- 
phase  energv  over  two  instead  of  three  transformers,  but 
without  the 'loss  of  time  incident  to  disconnecting  anv  ot 
the  three  units  should  it  become  disabled.  This  can  be  done 
by  inserting  fuses  as  shown  in  the  accompanying  sketch. 
It  will  be  seen  that  both  terminals  of  each  primary  and  each 
secondary  ore  in  this  way  protected  by  independent  fuses. 
Disconnecting  switches  may  be  used,  of  course,  only  then 
a  small  interval  must  elapse  before  the  disabled  unit  is 
disconnected.  If  fuses  are  resorted  to,  the  trouble  will 
clear  itself  instantly,  and  leave  the  other  two  transformers 
to  carry  the  load.— Electrical  Review,  Chicago. 


USING  FLASHLIGHT  AS  A  TEST  LAMP. 
By  John  J.  Carl. 

In  the  many  cases  where  the  electrician  must  resort  to 
some  simple  test  to  prove  the  continuity  of  a  circuit,  locate 
both  ends  of  a  given  wire,  or  in  the  many  other  problems 
that  are  continually  coming  up,  I  have  found  the  little  device 
which  is  illustrated  herewith  very  useful.    In  cases  where 


Fiber  Case-' 

Flashlight  Arranged  for  Testing. 
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only  a  simple  test  is  required,  it  is  of  course  simple  enough 
10  provide  a  few  dry  cells  and  a  bell  or  voltmeter. 

An  ordinary  tubular  flashlight  with  spring  binding  posts 
soldered  to  each  end  can  be  used  effectively  for  such  testing 
without  destroying  its  normal  function  as  a  flashlight.  .  I 
have  used  such"  a  device  for  a  long  time  and  would  not  think 
of  going  on  a  job  without  it,  for  even  though  I  may  have 
no  need  for  it  to  make  a  test,  it  is  always  ready  to  light  up 
some  dark  corner,  for  this  purpose  being  much  safer  than 
the  use  of  matches  or  candles. 

In  making  a  test  it  is  only  necessary  to  attach  the  ter- 
minals of  the  circuit  to  the  binding  posts  and  the  lamp  in 
the  flashlight  will  light  up  provided  the  circuit  is  complete. 
Of  course  any  type  of  flashlight  could  be  used,  provided  that 
the  proper  connections  are  made. — Electrical  Review, 
Chicago. 


COMMUTATOR  TROUBLES. 


Few  objects  and  subjects  have  a  more  extensive  litera- 
ture than  the  commutator  and  its  care — which  is  not  sur- 
prising, considering  the  vast  number  of  commutators  which 
are  in  use,  and  considering  that  the  problem  of  their  main- 
tenance is  one  which  is  ever  engaging  the  attention  of 
fresh-comers  and  will  continue  to  do  so  until  the  last  unit 
has  been  generated  and  the  last  motor  shut  down.  "It 
does  not  take  an  engineer,"  says  Mr.  Arcult  in  the  Prac- 
tical Engineer  (New  York),  "  to  know  that  something  is 
wrong  when  a  machine  sparks  badly  and  flashes  over,  but 
it  sometimes  needs  an  expert  to  identify  and  remedy  the 
cause."  March  can  be  told  from  , the  appearance  of  the 
commutator,  particularly  concerning  the  suitability  or  other- 
wise of  the  brushes. 

If  the  surface  of  the  commutator  looks  like  raw  copper, 
that  is  what  it  is,  and  the  cause  lies  in  the  use  of  brushes 
which  are  too  highly  abrasive.  Excessive  brush  pressure 
may  be  a  contributory  cause,  but,  if  the  quality  of  the 
brush  were  correct,  heavy  pressure  would  result  rather  in 
brush  wear  than  in  commutator  wear.  A  hard  brush  is, 
within  limits,  always  desirable,  but  an  abrasive  brush  :s 
not  by  any  means  the  same  thing,  and  it  should  be  used 
only  where  the  mica  between  bars  is  so  hard  that  there  is 
a  tendency  for  "  high  micas  "  to  develop.  If  used  at  all, 
an  "  abrasive  "  brush  should  only  be  abrasive  enough  to 
keep  the  micas  level.  There  is,  of  course,  the  risk  that 
they  will  still  wear  the  copper  more  rapidly  than  the  mica, 
and,  in  that  case,  the  only  alternative  is  to  undercut 
the  micas.  This,  in  turn,  introduces  the  risk  of  short  cir- 
cuits by  copper  and  carbon  dust  collecting  in  the  slots, 
unless  the  latter  are  kept  brushed  out.  Modern  machines 
suffer  much  less  than  older  designs  from  the  annoying 
trouble  of  high  micas. 

A  bright,  glossy  surface  on  the  commutator  is  infinitely 
preferable  to  the  "  raw  copper  "  appearance,  but  it  is  still 
indicative  of  unnecessary  wear  if  it  persists  after  the  machine 
has  been  running  for  a  few  days  or  weeks.  The  combined 
effect  of  brushes  of  suitable  material,  and  of  current  flow- 
ing between  them  and  the  commutator  is  to  produce  a 
splendid  brown  gloss  on  the  latter.  Wear  is  then  prac- 
tically zero.  The  "  gloss  "  is  really  a  film  of  copper-carbon 
"  alloy,"  but  once  formed  it  becomes  no  thicker,  and  is, 
indeed,  of  no  appreciable  thickness  at  «ny  time,  so*  that 
there  is  no  need  1o  fear  flash-overs  or  choking  of  slotted 
micas. 

A  dull,  very  dark  brown  or  nearly  black  finish  on  the 
commutator  indicates  that  the  carbon  brushes  are  too  soft. 
They  wear  rapidly  (which  is  expensive)  and  the  products  of 
the  wearing  make  the  commutator  foul  and  soon  cause 
flashing-over  if  the  commutator  is  not  slotted,  or  short 
circuits  between  bars  if  micas  are  undercut.  Until  one  of 
these  more,  serious  mishaps  occurs,  sparking  is  heavy  and 
depreciation  of  commutator  and  brushes  correspondingly 
.severe.  The  remedy  is  obviously  a  harder  brush,  which 
must  not  be  fitted  until  the  commutator  has  been  restored 
to  good  order. 


Copper  gauze  brushes  are  now  practically  confined  to 
electro-plating  dynamos  and  similar  heavy-current  machines. 
Particularly  if  loosely  stitched  together,  these  brushes  are 
apt  to  develop  a  loose  "  fringe  "  of  one  or  two  layers  of 
gauze,  which  trails  on  the  commutator  and  causes  very 
damaging  sparking,  especially  in  heavy  current  machines 
where  there  are  several  brushes  on  one  spindle.  The  pre- 
sent writer  has  found  it  advisable  to  give  the  outer  layer 
of  gauze  a  slight  (but  distinct)  backward  chamfer — prac- 
tically a  Vee-end  to  the  brush,  with  one  limb  of  the  vee 
very  much  longer  than  the  other,  the  longer  "  limb  "  being 
of  course  the  bearing  surface.  It  is  a  good  plan  to  work 
very  fine  graphite  into  the  ends  of  such  brushes  before 
fitting  them,  and  then  to  dress  the  commutator  at  fairly 
frequent  intervals  with  a  paste  of  vaseline  and  finest 
graphite.  Such  a  dressing  must  naturally  be  'used  very 
cautiously  on  a  machine  with  undercut  micas,  but  where 
the  latter  are  flush  it  will  be  found  that  the  commutator 
which  is  used  with  copper  brushes  benefits  enormously  from 
the  dressing  recommended  above. 


COAL  PROBLEMS. 


In  view  of  the  fundamental  importance  of  coal  in  every 
industry,  and  as  one  of  the  principal  factors  in  our  national 
wealth,  it  naturally  forms  a  perennial  topic  of  discussion 
from  economic  and  technologic  points  of  view  alike.  One 
of  the  few  happy  results  of  the  war  is  that  much  greater 
attention  is  paid  now  than  ever  before  to  the  whole  pro- 
blem of  utilising  coal  as  economically  as  possible — saving 
consumption  whenever  practicable,  and  at  other  times 
utilising  the  irreplaceable  fuel  with  maximum  recovery  of 
by-products.  It  is  not  too  much  to  hope  that  in  the  near 
future  an  absolute  minim'um  of  coal  will  be  burned  as  such. 
In  reality,  coal  should  be, regarded  as  a  fund  of  valuable 
by-products,  some  of  which  are  solid,  liquid  and  gaseous 
"  secondary  "  fuels.  These  and  not  the  primary  material 
with  all  its  by-products,  should  be  used  for  heating  pur- 
poses. 

,  The  first  step  towards  efficient  utilisation  of  coal  is  the 
centralisation  of  coal  consumption.  This  may  be  best  ac- 
complished by  placing  central  stations  at  the  most  econo- 
mical points,  near  coal,  and  linking  them  lup  all  over  the 
country  so  as  to  provide  power  and  light  for  our  towns, 
industries,  and  homes  at  minimum  cost.  As  pointed  out'  In 
Mr.  R.  Fleming,  some  of  the  results  of  such  a  compre- 
hensive scheme  would  be  an  annual  ^  saving  of  coal  con- 
sumption equal  to  50  million  tons ;  an  enormous  saving  in 
coal  transportation  (leaving  railway  and  other  resources 
available  for  more  productive  service);  a  great  increase  in 
machinery  export  trade,  owing  to  the  less  use  of  engines  and' 
boilers  at*  home ;  the  development  in  our  demand  for  elec- 
trical equipment  would  place  the  electrical  industry  in  a 
position  to  compete  successfully  with  any  other  country  in 
overseas  trade. 

The  enormous  saving  in  home  coal  ccn sumption  might 
be  utilised  as  releasing  an  equivalent  amount  for  export, 
but,  personally,  we  never  derive  much  satisfaction  from 
contemplating  inflated  coal  exports — it  is  too  much  like 
exporting- gold.  Both  coal  and  gold  are  not  products  of 
manufacture,  but  capital  assets.  Goods  paid  for  by  coal 
might  almost  as  weli— from  the  point  of  view  of  national 
economy— be  paid  for  in  gold.  Indeed,  to  some  extent,  pay- 
ment by  coal  is  the  more  injurious  to  us.  For  instance, 
before  the  war  we  exported  10  million  tons  of  coal  per 
annum  to  Germany  and  Austria.  Are  we  to  endeavour  to 
restore  that  trade?  '  If  so,  will  not  the  heat  and  power  latent 
in  that  fuel  be  used  for  marine  or  industrial  competition 
with  ourselves?  Let  us  conserve  our  coal  by  every  possible 
means  as  being  an  irreplaceable  source  of  national  wealth 
and  one  of  the  fundamental  and  most  potent  raw  materials 
of  manufacture.  Broadly,  our  policy  should  be  to  conserve 
or  purchase  raw  materials  and  pay  our  workers  from  the 
proceeds  of  manufactured  articles  sold. 
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—  for  — 
All  Outputs, 
Speeds  and 
V  o 1 1  ages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.G.4 

TELE8RAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  6360. 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


L 


BANK    OF    FOUR    400    KVA.    10.000    V.    SINGLE- PHASE    TRANSFORMERS    FCR  JAPAN. 


TeJeeraros  and 
',  Cables : 

Jano— London. 


■VJI  imOl^71^  AND  Phillips  t 

Glarlton,  london.SE. 


Telephone: 

40  0  Greenwich. 
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Make  a  note  for 
After   the  War 

>TpHE  best  Wiring  System  for 
Public  Buildings,  Cathe- 
drals, Chapels,  Old  Mansions  or 
Modern  Dwellings,  large  houses 
or  small  cottages  is 


Protected  by  Patents 


It  is  High  Class,  Inconspicuous, 
Economical,  Adaptable,  and  can 
be  Erected  Quicker  than  any 
other  system. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  Co.  Ld, 
Blomfield  Street, 
LONDON,  E.C.  2. 


(Commonwealth  Bank  of 
Australia,  Sydney. 
Electrical  Installation 
carried  out  by  means 
of  The  Henley  Wiring 
System. 


WELLS' 

—  WA8TI  OIL  — 

FILTERi 

With  Patent  "8IGHT-FEE0"  SYPHONS 

Over  22,000  Sold. 

MONEY   SAVERS  to   any  Usera  of 

Maohlnery. 

Pay  first  oost  In  a  short  time.  Dirtied 
Oil,  which  has  hitherto  been  thrown 
away,  can  be  filtered  and  nsed  again 
and  again. 

No.  1 — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 

17-in.  x  9-ln   35/- 

No.  2. — Two  top  chambers  hold  abont 
3  gallons  oil,  22-in.  x  lQ-in.  50/- 
No.  3. — Two  top  ohambers  hold  abont 
6  gallons  oil,  27-in.  x  12-ln.  70/- 
No.  4. — Two  top  ohambers  hold  abont 
12  gallons  oil,  36-in.  x  ie-In.  110/- 
No.  5. — Two  top  ohambers  hold  abont 
24  gallons  oil,  43-in.  x  23-ln.  189/- 

Write  for  List  of  Testimonials  and  Samples  of  Work  done  bp  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  with  galvanised 
iron  bottoms,  enamelled  bright  red,  attractive  In 
appearanoe. 

The  PUMP  Is  a  force  pnmp,  made  of  polished 
brass,  simple  in  Its  construction.  It  is  screwed  into 
Its  place,  and  oan  be  easily  taken  out  for  filling  the 
Cabinet  from  a  barrel. 


CAPACITY. 

PRICES, 

00  gallon. 

30  „ 

«3a.  „ 

20  .. 

40..  „ 

12  ., 

S3..  ,, 

0 

28s.  „ 

Prices  subject  to  current  rate  of  .advance. 
»,  0.  WELLS  Jk  00..  09a,  Midland  Rd„  St.  Panoraa, 
LONDON.  N.W.  1. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Our  Special  pattern 
(Reed.  No.  403,835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (nom) 

i  ir  i  ir  1 1  r  i  if*  i  2'  1 2r  i  3' 

3*'|  4' 

Grooves 

1  a"  1  5v  1  *•  1  *•  1  *'  1  *•  1  r 

r  1  r 

Tupelo  i 
Price  > 

QUOTED    ON  APPLICATION. 

Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 
address  67.  KING  WILLIAM  ST    LONDON,  E.C 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


Book    your  Orders 
NOW  for 

TORCHES 

AND 

FLASH- 
LIGHTS. 


Tubular  Torches  — 
Large,  Medium  and 
small  sizes.  Nickel 
and  oxidised  finish* 
Best  quality  through- 
out. Write  for  List 
No.  FL  2. 


S.  G.  LEACH  &  Co.,  Ld., 

Electrical  Engineers 
and  Manufacturers,  " 

30,  Artillery  Lane,  E.C.  2. 


TO   OUR  READERS. 

Electricity  is  published  every   Friday    and  is.  on  Ml.  at  the  P"™P* 

Individual  contributors,  nor  does  he  necessarily  rdentify  himself  with  their 

'oErtion.  to  which  an  answer  is  required  must  be  aM°m.f j1'**^  * Jft 
stamp  for  reply.   When  considered  of  sufficient  interest,  the  answer  will 

^UrV^^hV"S&^d  columns  and  altorations  tc >  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  m  order  to  be  in  time  for  the  issue 
of  the  Sing  FridaJ.  This  is  Important  Rate  Quoted  on  «PP^f  °£ 
Subscription.-lOs.  6d.  a  year,  5s.  3d.  half:year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid.  r>.,™»T,    ,„„  rn  Ttd 

All  remittances  payable  to  the  Publishers.  S.  Rnmn  *m  Co.,  Ltd., 
86-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No. J460_Gerrard.  

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  ana  wnen 
done  with  it  can  be  handed  over  the  counter  »*  *•*» 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


BRITISH 
MADE 


STRONG,  RELIABLE, 
BRILLIANT.  ECONOMICAL 


LAMP  S 


Obtainable 
from  Electricians 
everywhere. 
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Switch 
Location. 
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the  other  side  of  the  supply  the  trouble  vvoulkl  not  have 
occurred. 

In  another  case  a  friend  was  >vir|ng  a  temporary 
circuit  to  the  terminals  of  a  wall-socket,  and  had  opened 
the  single-pole  switch  for  the  purpose  of  making  the 
connection.  Whilst  tightening  the  terminal  screws  his 
screw-driver  accidentally  touched  a  near-by  not-water 
pipe.  Ajs  a  result  the  local  fuse  blew,  once  more  demon- 
strating that  the  switch  was  of  little  or  no  use  as  a  sate 
control  unit,  hav  ing  been  connected  tn  the  earthed  side 
of  the  supply. 

The  third  experience  was  at  a  colliery,  where  certain 
apparatus  was  being  tested  with  the  aid  of  a  smajl 
storage  batterv.  The  latter  was  found  to  be  in  a  semi- 
discharged  condition,  whereas  the  particular  test  under 
notice  required  the  voltage  to  be  well  up.  In  view  ot 
the  urgencv  of  the  case  it  was  decided  to  switch  on  the 
usual  charging  circuit,  comprising  the  normal  220-volt 
d.c.  supply  in  series  with  a  lamp  resistance.  This  was 
done  and  the  terminal  e.m.f.  of  the  batterv  at  once 
rose  to  the  required  standard.  As  it  happened,  the 
concrete  floor  was  damp,  and  immediately  the  test  was 
proceeded  with,  entailing  actual  handling  of  certain 
connections,  sharp  and  persistent  shocks  were  expe- 
rienced necessitating  a  temporary  flooring  of  dry 
timber.'  Investigation  proved  that  once  more  the  switch 
was  included  in-  the  earthed  side  of  the  circuit. 


Three  recent  experiences,  and  many  others  which  I 
have  hitherto  failed  to  place  on  record,  prompt  the 
following  remarks  on  the  short- 
comings of  wiring  contractors  in  the 
matter  of  locating  single-pole 
switches.  Most  d.c.  Circuits  are 
earthed  on  one  pole  of  the  system,  and  the  correct  pro- 
cedure in  all  such  cases  is  obviously  to  connect  any 
single-pole  switches  in  the  live  or  unearthed  side  of  the 
supply.  Otherwise,  if  connected  in  that  side  of  the 
system  which  is'  permanently  earthed,  the  lamp  or 
other  appliance  which  the  switch  theoretically  "con- 
trols "  us  at  the  mercy  of  any  accidental  contact  with 
gas  or  w  ater-pipe  affording  a  convenient  return  path 
around  the  switch  contacts. 

In  one  such  instance  I  was  called  in  to  diagnose  the 
case  of  a  small  motor,  mounted  on  a  concrete  slab,  and 
which  refused  to  "  mote  "  when  its  single-pole  switch 
was  opened.  Investigation  showed  that  there  was  a 
frame  contact  on  the  motor  itself ;  also  that  the  wiring 
was  led  to  the  machine  by  way  of  steel  conduit,  the 
latter  being  well  earthed.  '  Furthermore,  the  conduit 
was  in  intimate  mechanical  and  electrical  contact  with 
the  framework  of  the  motor.  There  was  thus  an  inde- 
pendent path  far  the  necessary  juice  whether  the  switch 
were  open  or  closed.     Had  the  sw  itch  been  connected  in 

Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lec- 
tures to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value 
to  those  interested  In  using  coal  with  economy  and  efficiency.  Koyal 
£*o  illustrated.  Is.  Id.  net.  cost  free  from  Elejtuicitt  Officui  ^ 


In  view  of  the  prevalence  of  this  practice  and  its 
accompanying  dangers,  it  would  appear  desirable  _  to 
introduce  '  some  standard  method  of  discriminating 
between  the  earthed  and  live  sides  of  any  supply  system 
Which  has  one  bole  earthed  at  the  source.  I  would 
suggest  that  all  such  installations  be  wired  with  red  and 
black  circuits  respectively,  the  red  indicating  the  live  or 
earthed,  side,  whichever  is  preferred,  so  long  as  it  is 
understood  by  the  w  iring  contractor  and  his  employees 
which  is  which.  There  would  then  be  no  excuse  tot- 
connecting  switches  in  any  but  the  unearthed  side  ot  the 
supply  and  full  protection  wOuM  be  assured.  This 
practice  of  colour  discrimination  between  the  two  sides 
of  a  circuit  is  quite  old,  and  cable  makers  stock  the 
usual  standard  house  wires  in  both  red  and  black  finishes 
for  this  very  purpose. 

\n  unfortunate  contretemps  in  which  the  laugh  was 
on  me  occurred  the  other  day,  and  served  to  demonstrate 
how  very  inefficient  the  old  carbon 
filament  lamps  must  have  been  in  the 
matter  of  luminous  energy,  however 
efficient  thev  remained  as  heating 
elements.  I  had  been  out  for  some 
hours  in  our  normal  midsummer  weather,  and  was  in 
consequence  almost  wet  through.  I  had  some  business 
to  transact  in  an  engine-room  where  carbon  lamps  were 
bene  used  as  changing  resistances  for  small  accumu- 
lators, and,  thinking  to  get  rid  of  some  of  the  super- 
fluous moisture,  hung  my  tweed  cap  over  one  ot  the 
lamps  to  dry. 

I  then  proceeded  with  the  business  in  hand  for*  some 
ten  minutes  or  so,  until  an  attendant  called  my  attention 
to  a  smell  of  burning.  Never  dreaming  that  in  such  a 
short  period  the  lamp  could  have  given  out  sufficient 
heat  to  ignite  wet  and  sodden  cloth,  I  found,  neverthe- 
less that  such  was  indeed  the  case,  and  mv  cap  was 
smouldering  merrily,  a  patch  about  the  size  of  a  hve- 


Heat 
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shilling'  piece  having  been  burnt  clean  out  of  it.  The 
lamp  which  did  the  damage  was  an  ordinary  pear-shaped 
carbon  filament  bulb  running  on  a  220- volt  circuit  and 
rated  at  16  c.p.  In  itself  it  must  have  constituted  no 
mean  heating  element,  but  as  a  source  of  illumination  it 
had  practicality  no  value  compared  Avith  the  modern 
metal  filament.   

A  letter  under  this  heading  in  last  week's   issue  of 
Electricity  urges  the  Government  to  make  use  of  the 
various  trade  journals  to  advertise 
The  its  requirements  in  the  way  of  War 

Government  Loan  investments,  food  economy, 
and  Publicity,  and  the  like.  I  have  previously 
commented  on  this  same  matter, 
pointing  out  that  w  hereas  the  dailies  are  merely  perused 
for  their  news  (sic),  and  that  in  a  very  scrappy  and 
haphazard  way,  it  is  the  representative  trade  papers 
which  reach  the  more  influential  section  of  the  reading 
public,  viz.,  the  employers  of  labour  and  their 
employees,  both  of  whom  aire  helping  very  materially  to 
win  the  War,  and  are,  moreover,  in  a  position!  to  invest 
^ome  of  their  savings  in  the  various  loans  which  are 
floated  from  time  to  time. 


As  our  correspondent  pointed  out,  there  are  over  500 
trade  papers  published  in  this  country,  Electricity 
being  one  of  them.  All  such  papers  represent  trade  in 
which  are  invested  many  millions  of  capital.  The 
average  business  man  studies  his  particular  trade  paper 
consistently.  Whereas,  for  days,  pressure  of  business 
may  prevent  him  from  doing  more  than  glance  at  the 
headlines  in  his  daily  paper,  he  will  always  find  time 
to  study  the  official  organs  of  his  own  business.  A 
proper  study  of  the  trade  papers  is,  in  fact,  part  of  trade 
itsellf.  Without  the  information  contained  in -their  pages 
the  average  business  man  or  workman  would  be  at  a 
disadvantage,  and,  recognising  the  value  of  these  papers 
as  a  medium  for  the  exchange  of  information  indis- 
pensable in  carrying  on  his  industry,  he  devotes  a  fair 
measure  of  attention  to  them  every  week. 


The  value  of  the  trade  paper  is  recognised  in  most 
large  AVorks,  ■where  the  particular  papers  relating-  to!  the 
industry  carried  on  there  are  taken  regularly,  and  circu- 
lated among  the  staff.  Electricity  figures  as  a 
welcome  visitor  in  many  an  electrical  manufacturer's 
and  contractor's  offices,  where  it  is  read  and  passed 
from  hand  to  hand  to  the  benefit  of  employer  and 
employee.  The  value  of  the  trade  paper  as  a  medium 
for  important  Government  announcements  would  be 
appreciated  were  the  poiwers  that  be  to  make  greater 
use  of  it  in  the  future  than  they  have  in  the  past. 


For  some  weeks  past  crumbs  of   information  have 
been  scattered  to  the  nation  from  various  reliable  (and 
usually  very  reticent)  sources  to  the 
The  effect  that  we  are  dealing  with  U-boats 

Submarine      with    marked    success.  Starvation 
Peril.  by   U-boat    is,   we  are    assured,  no 

more  than  another  doomed  hope  of 
the  enemy.  This  is  highly  gratifying,  but  the  net 
tonnage  loss  (about  a  quarter-miillion  tons  per  month) 
is  sufficiently  serious,  and  it  is  important  that  it  be 
reduced  by  every  possible  means.  Electricity  plays 
many  parts  in  attaining  this  end,  and  might  play  yet  one 
more,  which  I  shall  mention  later. 

The  two  main  methods  by  which  U-boats  may  be 
defeated  are  to  destroy  U-boats  if  you  can — and  other- 


wise dodge  them!  It  would  be  telling  nothing-  new  ic 
describe  in  a  general  way  w  hat  wireless;  telegraphy  has 
accomplished  by  giving  warning's  of  U-boats  and  by 
summoning  aid  in  times  of  peril.  NOr  will  an}'  industrial 
reader  underestimate  the  services  rendered  indirectly  by 
electricity  in  the  way  of  preparing  special  steels  and 
other  alloys,  and  in  the  way  of  driving-  every  class  of 
machine  tool  used  in  munition  work. 


Several  schemes  have  been  proposed  for  the  direct 
•electrical  destruction  of  submarines,  but  to  the  best  of 
my'  knowledge  none  of  these  schemes  has  any  practical 
possibilities.  The  most  direct  way  in  which  elec- 
tricity can  contribute  to  the  defeat  of  the  U-boat  seems 
to  be  by  making  possible  high  speed  in  vessels  having  a 
large  proportion  of  cargo  space. 

Any  vessel  making-  7  knots  or  loyver  speed  is  virtually 
doomed  to  destruction  in  these  days,  but  only  about 
60  per  cent,  of  those  attacked  are  sunk  when  the  speed 
of  the  vessel  is  11  knots.  About  50  per  cent,  of  the 
12-knot  boats  which  are  attacked  escape  unharmed. 
Only  one  in  three  is  sunk  where  15-knot  vessels  are  con- 
cerned, and  only  10  per  cent,  of  the  18-knot  vessels 
attacked  fail  to  escape.  Clearly  the  way  to  safety  lies 
in  speed.  The  larger  the  vessel  the  higher  the  stake, 
but  also  the  fewer  the  targets  for  U-boats.  Taking  all 
things  into  consideration,  there  is  much  to  be  said  in 
favour  of  the  New  York  Herald's  campaign  for  1 0,00c- 
ton  vessels  capable  of  18  knots. 

Such  vessels  must  necessarily  be  of  steel,  and  they 
must  have  very  powerful  engines.  In  order  to  leave  an 
absolute  maximum  of  cairgo^space,  why  should  not  elec- 
tric propulsion  be  employed  ?  This  system  has  already 
been  "tried  out"  successfully  in  large  vessels.  Its 
advantages  include  a  great  reduction  in  the  total  weight 
of  and  space  occupied  by  the  power  and  transmission 
equipment.  Also,  the'  overall  efficiency  is  much 
improved,  and  efficient  Working  is  possirJe  both  at 
cruising  and  at  full  speed.  Less  fuel  need  be  carried, 
and  due  to  aid  these  causes  there  is  more  room  for  cargo 
and  greater  tonnage  available  for  the  latter  than  where 
any  other  system  of  propulsion  is  employed.  I  cannot 
say  definitely  how  much  progress  has  already  been 
achieved  in  this  direction,  but  it  certainly  seems  that 
electric  propulsion  of  high-speed  cargo  boats  might  do 
a  sireat  deal  for  us  now,  as  welt  as  in  the  future. 

Elektron. 


Colne— The  death  in  action  is  reported  of  Corporal  George 
Child,  Scottish  Rifles.  He  was  29  years  of  age,  and  prior  to 
hostilities  was  a  conductor  on  the  Colne  Tramw  ays.  - 

Meeting.— The  next  Monthly  Meeting  of  the  Birmingham 
District  Electric  Club  will  be  held  at  the  Swan  Hotel,  New  Street, 
Birmingham,  on  Saturday  evening,  September  8.  1017.  at  -  p.m. 
The  Chair  will  be  taken  by  the  President,  Mr.  A.  B.  Mudie. 

Blackburn. — The  scheme  for  the  inter-connection  of  electrical 
undertakings  in  Lancashire  and  Cheshire,  framed  by  a  repre- 
sentative committee  of  experts,  of  which  Mr.  P.  P.  Wheelwright, 
Blackburn's  electrical  engineer,  is  a  member,  has  undergone 
considerable  development  since  the  interim  report  was  issued 
about  twelve  months  ago.  Its  essential  purpose  is  to  economise 
in  the  generation  and  distribution  of  electrical  energy  by  a 
system  of  linking  up  the  various  power  stations,  the  area  being 
grouped  into  districts  for  that  purpose,  and  it  is  considered  that 
its  adoption  would  result  in  reduced  working  expenses  and  con- 
sequent cheaper  production  and  reduced  cost  to  consumers. 
In  a  second  report,  iust  issued,  the  committee  work  out  th& 
details  of  the  scheme,  and  propose  the  constitution  of  a  Joint 

]  Board,  respecting  electrical  authorities  and  companies  con- 

,  cerned ; 
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SOLUTIONS  TO  QUESTIONS 
5et  ..at  the  i9i7  examination  of  the  clty  and 
Guilds  Institute. 


Electrical  Engineering,  Grade  II."  C.C.  Work. 

By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.MJ.E.E. 

0.  i,^-When  an  electric  circuit  is  interlinked  with  a 
magnetic  circuit,  show  the  relation  which  exists  between 
the  following  quantities :— current,  magneto-motive 
force,  flux-density,  total  magnetic  flux,  and  electro- 
motive force. 

A.  1.— The  current  produced  by  a  steady  e.m.f.  of 
E  volts  across  a  winding  having  a  resistance  of  R  ohms 
is  given  by 

-!   (I)  I 

When  a  current  of  /  amperes  flows  round  a  coil  wound 
with  T  turns,  the  magneto-motive  force  (in  gausses)  of 
the  system  {i.e.,  the  ability  of  that  system  to  magnetise) 


10 


/  T  =  1.257  x  ampere-turns..  (2) 


\gain,  if   <f>  be  the  total  number  of  lines  of  force 
through 'the  magnetic  circuit,  and  a  be  the  cross-section 
in  sq.  cm.  of  that  circuit,  then 
Flux  density 

=  B  -  No.  of  lines  of  force  per  sq.  cm. 

Total  magnetic  flux        =J>  ^ 
=  Section  of  magnetic  circuit  a 
If  I  cm.  be  the  length  of  the  magnetic  circuit,  and  p 
the  permeability  of  the  material  of  which  the  magnetic 
circuit  is  constructed,  the  reluctance  of  the  magnetic 

circuit  is  —  ;  and  the  relation  between  the  magneto- 
pa 

motive  force,  the  total  magnetic  flux,  and  the  reluctance 
of  the  magnetic  circuit  is  given  by 

Magneto -motive  force 

Reluctance 


Total  flux  = 


pa 

i.e.,  <f>  =  1.257  I  T  x  -j- 


(4) 


If  Ba  be  substituted  for  <j>,  the  following  expression 
is  obtained  : — 


B 


=  1.257  IT  x  T 


(5) 


It  is  evident  from  expression  (4)  that  when  the  current 

flowing  round  the  coil  is  varied,  there  must  also  be  a 

change  in  the  number  of  lines  of  force  through  the 

magnetic  circuit  ;    and  consequently  a  counter  e.m.f. 

is  induced  in  the  electric  circuit,  the  value  of  which 

depends  upon  the  rate  of  change  of  the  magnetic  flux. 

Thus,  if  the  flux  varies  by  d<f>  in  dt  seconds,  the  e.m.f. 

d4>               .,  # 
induced  in  each  turn  =  c.g.s.  units  =  ^ 

x  10"  volts.  The  negative  sign  means  that  the 
direction  of  this  e.m.f.  is  always  such  as  to  try  and 
prevent  the  variation  in  the  current. 


Hence,  total  e.m.f. 
induced  in  coil    .  . 


=  —Td~  x  io'8  volts 
dt 


(6) 


x  10 


By  substituting  for  <j>,  we  have 

Total  e.m.f.  -  r—T  -^(i-257  1  TJ 

P  aTi      dl  - 
-1.257  *V    *  ~dtX  10 


dl 
~L  dt 


where  L  =  1.257  -j 


I 

volts 
pa  T2 


(7) 


x  10 


=  inductance  of  the   electric  circuit 
in  henries. 

When  the  flux  linked  with  an  electric  circuit  of  resist- 
ance R  is  changing,  the  relation  between  the  in- 
stantaneous values  of  the  applied  voltage  E,  the  induced 
e.m.f.,  and  the  current  I  is  given  by 

E  =  IR  +  T^-xio  ..    ..  (8) 

The  expressions  numbered  (1)  to  (8)  represent  all  the 
relationships  that  exist  between  the  quantities  specified 
in  the  question. 

(To  be  continued.) 


=  e.m.f.  per  turn  x  no.  of  turns 
in  series 


Questions  and  Answers 

By  Practical  Men. 

RULES.  ,  , 

Questions  •  We  invite  our  readers  to  ssni  us  questions,  preferably 
on  technical problems  that  have  arisen  in  actual  practice.  Q^stwns. 
which  we "lie r  of  sufficient  general  interest  to  our  rfderswill^er 
hp  rerilieA  to  under  "Answers  to  Correspondents,  or  tepUes  wui  oe 
Mv^dfrom  ouTreaders.  One  shilling,  win  be  paid  for  the  question 
tnhirh  we  <telect  for  competitive  replies  in  this  column. 

Answer! 7  A  fee  of 10s.  will  be  paid  for  the  answer  which  we ■  consider 
*hm»?fhe  oreatesl '  merit,  and  5s.  for  the  one  we  select  as  second  best.  Jn 
t^iMf^M^imvortance  will  be  attached  to  clearness  and  concise- 
as  well  afaTcuraci ,  The  Editor  reserves  the  right  to  make  no  award, 
Tt6Zcep7oilToTrZly,  if,  ^  his  opinion,  the  answers  recewd  do  not 
nossess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu 
Vscrivts  V  unaccepted,  should  enclose  stamped  addressed  envelope 

wkte  on  oM  SuU  6f  the  paper  only,  and  if  diagrams  are  sent,  draw 
thZrt°a°separatee  sieet  ofjaper  ^f  .^^Z^fLes^ 
netitorf  man  adovt  a  "  nom  de  plume,"  but,  both  in  the  case  oj  quesnons 
and  answers  the  competitor's  real  name  and  address  must  be  sent  with 
Z  man^sckptas  a  guarantee  of  /^<ft^,^%°r;£^o;!^"/eaS^ 
entered  into  with  regard  to  successful  replies.  The  Editor  s  decision 
is  final.  ~ 

Question  No.  7. 
Can  you  please  inform  me  what  method  is  adopted 
to  prevent  the  steam,  in  high-pressure  turbines,  from 
passing  from  the  turbine  case  into  the  turbine  bearings  ? 
—  "  Turbo." 

Question  No.  &. 
I  have  a  small  machine-shop,  at  present  driven  by 
an  oil  engine.  I  propose  to  have  two  20-h.p.  motors  fitted 
in  its  stead,  and  the  shop  will  of  course  be  fitted  with 
electric  light.  Will  you  please  give  me  some  idea  how 
to  prepare  a  specification  in  order  that  I  may  have  the 
correct  type  of.  motors,  fittings,  for  machine  lighting, 
double-pole  switches,  etc.,  fitted  to  meet  Home  Office 
requirements  ?  I  would  also  like  you  to  give  me  a  few 
hints   regarding    the  selection   of  motors  and  fittings.—  - 

"  Motor."  ... 
(Replies  to  Questions  7  and  8  must  be  received  not  later 

than  September  15). 

Prohibited  Exports.— The  Supplement  to  the  "  Board  of  Trade 
Tournal  "  of  August  30,  contains  complete  lists  of  articles  which 
according  to  the  latest  information  received  by  the  Board  of 
Trade  are  prohibited  to  be  exported  from  Denmark  France 
(including  Algeria),  Italy,  Japan  and  the  Netherlands.  The 
Supplement  also  contains  the  list  of  articles  (complete  to  date) 
which  are  prohibited  to  be  exported  from  the  United  Kingdom. 
Copies  may  be  obtained  at  a  cost  of  3d.  (3^.  post  free) ,  either 
from  any  bookseller,  or  from  His  Majesty's  Stationery  Office, 
J  Imperial  House,  Kingsway,  London,  W.C.  2. 
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Correspondence. 


THE  CITY  GUILDS'  LISTS  OF 
REFERENCE." 


WORKS  OF 


To  the  Editor  uf  Electricity 

Dear  Sir,— Your  persistent  efforts  have  at  last  been 
crowned  with  success. 

We  notice  in  the  new  Session's  Programme,  1917  and 
1918,  that  very  considerable  modifications  have  been  made  in 
all  but  one  of' the  Lists  of  Books  for  the  electrical  subjects. 
The  exception  is  that  relating  to  "  Electrical  Installation 
(late  Wiremen's)  Work,"  which,  however,  needed  altera- 
tion least  of  all. 

As  regards  the  Electrical-Engineering  List,  we  find  that 
some  17  books  have  been  thrown  out,  and  about  30  added. 
Further,  we  notice  that  the  books  are  divided  into  12 
groups  :'  No.  1  being  Elementary  and  No.  12  Central 
Stations.    This  is  an  additional  improvement. 

The  Electro-Metallurgy  and  Telephony  lists  are  likewise 
longer  than  before,  while  the  Telegraphy  List,  though 
changed,  has  not  been  extended. 

Whatever  may  be  said  of  the  Revised  Lists,  they  have  at 
last  been  overhauled  after  a  lapse  of  so  many  years  that 
some  of  the  books  were  only  worthy  of  a  place  in  a  museum. 
For  this  result,  Mr.  Editor,  as  we  hinted  at  the  beginning 
of  this  letter,  the  world  of  teachers,  readers,  and  students, 
is  mainly  indebted  to  you. 

Had  you  not  repeatedly  published  analyses  of  the  lists, 
showing7  the  books  which  were  out  of  print  or  which  suffered 
from  some  other  peculiarity ;  had  ypu  not  opened  your 
columns  to  letters  of  protest,  and  had  you  not  taken  certain 
other  energetic  steps  which  need  not  be  mentioned  here, 
we  might  still  have  been  justified  in  concluding  that  the 
Book-Selection  Department  of  the  City  Guilds  of  London 
Institute  was  asleep  and  had  been  so  for  years  and  years. 
Yours  obediently, 

A,   P.   LUNDBERG  AND  SONS, 

Pioneer  Electrical  Works, 

477  to  489,  Liverpool  Road,  London,  N. 


ELECTRICAL  INSTALLATION  WORK.* 

(Specially  Contributed.) 


(Continued  from  page  486.)  % 
r  No.  6. — A  four  lamp  radiator  is  supplied,  fitted  with 
one  switch  and  4  lamps  each  for  50  volts  1 00  watts.  Show 
by  diagrams  how  you  would  wire  up  and  use  all  the  lamps 
to  suit  each  of  the  following  circuits  . — (a)  50  volts  ;  (b)  100 
volts ;    (c)  200  volts. 

In  this  question  we  have  to  show  how  four  lamps,  all 
of  the  same  voltage  and  wattage,  can  be  connected  to 
circuits,  the  voltages  of  which  are  different. 

The  lamps,  being  of  the  same  voltage  and  wattage,  will 
all  require  the  same  value  of  current  for  . — 
Wattage 
~  Voltage 

and  therefore  we  know  that  the  lamps  will  burn  equally 
well  whether  connected  in  parallel  or  in  series. 

The  diagrams  asked  for  are  shown  in  Figs.  III.,  IV. 
and  V. 

In  Fig.  3,  the  four  lamps  are  connected  in  parallel  on 
the  50 -volt  circuit. 

Fig.  4,  shows  the  lamps  connected  two  in  series  on  the 
1 00 -volt  circuit,  and 

Fig.  5.  shows  them  connected  four  in  series  on  the  200- 
volt  circuit. 

*Being  answers  to  the  questions  set  at  the  City  and  Guilds  Exarnina  - 
tion  in  1917.    Specially  prepared  by  a  well-knowu  teacher. 


No.  7. — In  a  house  wired  on  the  usual  plan  a  switch 
point  is  finished  with  four  ends  of  wire  showing  ;  at  the 
light  point  there  are  also  four  wires  showing.  You  are 
informed  that  the  point  has  been  wired  for  two  lights  and 
two  switches,  and  there  is  a  looped  wire  at  the  switch  and 
at  the  light  point.  Make  a  diagram  showing  how  the  wires 
are  arranged. 


50 


V0LT3.| 


Fig.  3. — Showing  4-50  Volt  Lamps   Connected  in 
Parallel  on  a  50-V0LT  Circuit. 


t 


WOO  VOLTS 


Fig.  4. — Shows  the  Four  Lamps  Connected  Two  in 
.    Series  on  a  100 -Volt  Circuit. 


200VOLTS 


Fig.  5.— Shows  the  Four  Lamps  Connected 
Series  on  a  200  Volt  Circuit. 


Four  in 
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Mazdalux  Reflectors, 
being  made  of  metal, 
are  ideal  for  use  in 
Factory,  Works  or 
Mill.  Many  thou- 
sands of  them  are 
in    use  to-day. 
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In  Fig  6,  a  diagrammatic  view  is  given,  showing  the 
four  wires  protruding  from  the  light  and  switch  point 
respectively. 

This  diagram  also  shows  the  two  wires  coming,  say, 
from  the  distribution  board,  and  proceeding  to  the  next 
switch  and  light  point  beyond. 

Fig  7  shows  how  the  same  wires  will  be  connected  up 
to  the  two  switches  and  a  three-plate  ceiling  rose. 


Various  Items. 

More  Light  for  Merthyr.— The  Home  Secretary  has  agreed  to 
'the  lighting  of  100  additional  electric  lamps  in  Merthyr  Borough. 

Killed  in  Action.  News  has  been  received  that  Private 
George  Owen,  of  16,  George  Street,  Porthcawl,  has  been  killed 
in  action.  Previously  to  joining  the  Colours  he  was  a  motor  man 
in  the  employ  of  Cardiff  City  electricity  department. 

Bolton. — A  letter  has  been  received  by  Bolton  Iramways 
Committee  suggesting  the  erection  of  a  tramway  shelter  at 
Dunscar  tram  terminus.    The  matter  has  been  referred  to  the 

Astlev  Bridge  Committee.  Councillor  Peter  Higson  has  been 

selected  chairman  of  the  Bolton  Tramways  Committee  in  suc- 
cession to  the  late  Alderman  Miles,  and  Councillor  J .  R.  Horrocks 
has  been  appointed  vice-chairman. 

Expansion  Troubles  in  Suspension  Insulators.— Thermal 
expansion  alone  is  sufficient  to  account  for  much  of  the  trouble 
occurring  inside  the  metal  caps  of  suspension  type  insulators, 


FOUR  WIRES 
AT 

SWITCH  POINT. 


Fig.  6.— Showing  Wires  at  Switch  and  Light  Points 
as  Set  Out  in  Question  7. 

It  will  be  noted  that  two  of  the  wires  at  the  switch  point 
are  the  switch  feed  and  the  loop  from  the  switch,  which 
is  carried  on  to  feed  any  switches  beyond. 

The  other  two  wires  at  the  switch  point  are  the  switch 
wires  to  lamps  1  and  2  respectively. 

At  the  ceiling  rose  two  of  the  wires  are  the  two  switch 
Avires  just  referred  to,  the  other  two  being  the  common 
return  and  its  loop  to  lamps  beyond. 

(To  be  continued.) 


Magnetic  Induction  Heaters.— Electric  heating  on  the  principle 
of 'magnetic  induction  has  the  important  advantage  that  the 
"  charge  "  heated— whether  it  be  an  electrical  conductor  or  not— 
is  the  direct  contact  with  the  heater,  whereas  resistance-heaters 
have  to  be  separated  from  the  material  heated,  by  insulating 
material  which  is  generally  a  bad  conductor  of  heat  if  it  is  a 
good  electrical  insulator.  In  order  to  secure  rapid  heat  flow 
under  such  conditions,  it  is  necessary  to  maintain  the  heater  at 
a  temperature  considerably  higher  than  that  of  the  material 
heated.  This  amounts  to  a  serious  limitation  when  working 
near  the  highest  temperatures  obtainable. 


-* — f 

Fig.  7.  Showing  how  the  Wires  are  Arranged  an" 

Connected  to  the  Ceiling  Rose  and  Switches. 

says  Brundige  (Amer.  I.  E.E.),  and  expansion  due  to  absorbed 
moisture  is  even  more  serious  in  effect.  Portland  cement  is  a 
common  cause  of  expansion  troubles  and  should  therefore  be 
eliminated  from  the  design  of  suspension  insulators 

Giyn  Neath.— The  question  of  public  lighting  of  the  pretty 
rural  district  of  Glvn  Neath  with  electricity  has  engaged  the 
attention  of  the '  inhabitants  for  some  considerable  time. 
Practically  the  only  industrv  in  the  district  is  that  of  coal  mining, 
and  for  the  purpose  of  raising  the  fuel  to  the  surface,  expensive 
ele-trical  plants  have  been  laid  down,  that  belonging  to  the 
Aberpergwm  Colliery  Co.  being  one  of  the  finest  generating 
stations  in  South  Wales.  An  agreement  has  been  come  to  with 
this  Company  bv  which  the  parish  will  be  lighted  with  energy 
in  bulk  and  the  distribution  will  be  under  the  Neath  Rural 
District  Council.  There  has  been  considerable  agitation  among 
the  parishioners,  there  being  two  rival  schemes. 

Darwen.— The  Secretary  of  the  Tramway  Workers  has  written 
to  Darwen  Corporation  stating  that  the  terms  of  the  recent 
award  in  respect"  of  the  females  employed  as  conductors  were 

not  being  adhered  to.  Mr.  Hoskens,  Tramways  Manager, 

has  reported  that  by  the  two  awards  of  the  Committee  on  Pro- 
duction two  war  bonuses  of  3s.  6d.  and  2s.  6d.  respectively  were 
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granted  to  the  women,  and  that  he  was  paying  them  a  war 
bonus  of  6s.  6d.  The  Committee  have  decided  to  take  no 
action  Councillor  G.  Pickup,  chairman  of  Darwen  Corpora- 
tion Tramways  Committee,  and  Mr.  S.  Hoskens,  Tramways 
Manager  have  been  appointed  to  attend  the  annual  conference 
of  the  Municipal  Tramways  Association  to  be  held  at  Blackpool. 

Doncasler.— Mr.  W.  E.  Thorp,  who,  after  service  at  the 
Front  has  been  discharged  as  unfit  for  further  service,  has  been 
appointed  inspector  on  the  Doncaster  Corporation  Tramways. 

Coptehill  (County  Cavan).— The  tender  of  Mr.  Robert  Coyle 
for  making  a  new  generator  capable  of  supplying  35  lights  has 
been  accepted  by  the  Urban  Council.    Tender,  £40. 

Bradford.— Lance-Corporal  J.  W.  Albeck,  Royal  Engineers 
who  before  joining  the  colours  was  employed  in  the  Bradford 
Corporation  Electricity  Works  at  Valley  Road,  has  been  wounded 
in  action.  _  .  .... 

York.— Bombardier  E.  S.  Howard,  Royal  Field  Artillery, 
who  prior  to  joining  the  Army  was  employed  as  an  electrician 
at  the  Victoria  Hall,  York,  has  been  awarded  the  Military  Medal 
for  bravery.  _^    .  , 

Halifax.— Private  N.  Dennis,  West  Riding  Regiment,  who 
previous  to  joining  the  Colours  was  employed  m  the  Halifax 
Corporation  TramwavS  Detriment,  has  been  awarded  the 
Military  Medal.  1 

Holmfirth.— The  position  of  electrical  manager  under  the 
Holmfirth  Urban  District  Council,  has  been  offered  to  Mr.  A. 
Hollingworth,  a  member  of  the  electricity  staff  of  the  Hudders- 
field  Corporation. 

Derry  —No  1  Rural  District  Council  on  Saturday  gave  per- 
mission to  the  tenants  of  five  of  their  cottages  near  Claudy 
village  to  have  electrical  light  installed  in  their  cottages,  but 
refused  the  application  that  the  Council  should  pay  for  the  cost 

of  fittings.  ,,,,,,    -r,  -v 

Leeds.— Private  William  L  Buckley,  Royal  Welsh  Fusiliers, 
<=on  of  Mr  J  W,  L.  Buckley,  the  Superintendent  of  the  High- 
ways and  Permanent  Way  Department  of  the  Leeds  Corporation 
Tramways,  has  been  killed  in  action.  Private  Buckley  was 
19  years  of  age,  and  in  civil  life  was  employed  m  the  Leeds 
Tramways  Power  Station  at  Crown  Point.— Corporal  1 .  ri. 
Kirby  Royal  Field  Artillery,  formerly  a  member  of  the  clerical 
staff  of  Messrs.  R.  Galsworthy  aud  Sons,  electrical  fitters,  Leeds, 
has  been  killed  in  action.  . 

Ireland.— The  rising. cost  of  illuminants  m  Ireland  is  again 
drawing  attention  to  the  advantages  of  electricity  and  its  cheap- 
ness when  water  power  can  be  had  on  the  spot.  Few  countries 
are  more  favoured  with  rivers  and  streams  than  Ireland,  and 
the  wonder  is  that  such  vast  sources  of  power  are  virtually  left 
untapped  in  so  many  places,  particularly  in  the  south  and  west, 
where  so  many  towns  and  villages  are  built  on  rivers,  etc.  Another 
matter  for  wonder  is  that  there  is  not  more  propaganda  on  the 
advantages  of  electrical  lighting. 

Blackpool.— Sapper  T.  Grantham,  of  Blackpool,  has  been 
admitted  to  hospital  suffering  from  wounds  in  the  neck.  He 
had  dnly  just  returned  to  the  Front  from  leave  after  being 
wounded  on  June  nth.  He  has  been  out  three  years,  and  this 
is  the  fifth  time  he  has  been  wounded— twice  seriously— and  he 
has  also  been  buried  on  three  occasions.  Prior  to  enlistment  he 
was  employed  as  an  electrician  at  Blackpool  Tower.  He  is 
22  years  of  age.— — The  death  in  action  is  recorded  of  Private 
Chas.  Sayle,  King's  Liverpool  Regiment.  Prior  to  the  war  he 
was  employed  by  the  Blackpool  and  Fleetwood  Tramroad 
Company.  Private  John  Kinsey,  King's  Own  Royal  Lan- 
caster Regiment,  has  b?en  killed  in  action.  Prior  to  enlistment 
he  was  employed  at  Blackpool  Corporation  Electricity  Works. 

He  leaves  a  wife  and  six  young  children.  Gunner  R.  W. 

■\erstall  R.F.A.,  is  in  hospital  at  Boulogne,  having  been 
"  gassed'."  In  civil  life  he  was  employed  by  Messrs.  Bottomley 
and  Frampton,  electricians,  of  Blackpool. 

Burnley.— Gunner  Arthur  Wheadon,  R.F.A.,  has  been  killed 
in  action  after  nearly  three  years'  experience  of  war.  Prior  to 
enlistment  he  was  in  the  employ  of  the  Burnley  Corporation 

Tramways.  Private  Arthur   Cunliffe,    aged   26,   a  former 

employee  in  the  service  of  the  Burnley  Corporation  Tramways, 
is  in  a  Birmingham  hospital  suffering  from  trench  fever.    He  is 

26  years  of  age.  -After  having  been  reported  missing,  Private 

John  Johnson,  of  the  1st  Essex  Regiment,  is  now  officially  pre- 
sumed dead.    At  the  time  of  answering  the  call  he  was  em- 


ployed as  a  conductor  by  the  Burnley  Corporation.  He  was 
37  years  of  age,  and  leaves  a  widow  and  four  children.  —Burn- 
ley Corporation,  along  with  other  tramway  authorities  in  Lan- 
cashire and  Cheshire,  have  received  21  days'  notice  from  the 
District  Secretary  of  the  Tramway  Workers'  Union,  of  the 
tramway  workers'  intention  to  cease  work  unless  their  applica- 
tion for  an  advance  of  7s.  6d.  per  week,  in  addition  to  the  2s.  6d. 
received  a  short  time  ago  as  the  result  of  an  award  made  by  the 
Committee  of  Production,  is  granted  or  referred  to  arbitration. 
The  Tramway  Workers'  Union  are  desirous  of  having  the 
question  of  bonus  dealt  with  separately  by  each  authority  in- 
stead of  through  the  Federation,  but  the  tramway  authorities 
take  the  stand  that,  having  agreed  to  take  joint  action  m  all 
matters  relating  to  wages,  war  bonuses  and  working  conditions,, 
they  consider  it  inadvisable  to  negotiate  separately. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies) Headquarters  :  Balderton  Street,  Oxford  Street,  W.l. 
Orders  for  the  week  by  Lt.-Col.  C  B.  Clay,  V.D.,  Commanding. 
Officer  for  the  week:  Second  Lieut.  P.  Bowden.  Next  for 
duty  :  Second  Lieut.  E.  A.  UMmann.  Monday,  Sept.  10  : 
Technical  Instruction  (Searchlight),  for  No.  3  Company,  right 
half  Company,  at  Regency  Street.;  Drill,  No.  3,  Company, .left 
half  Company  ;  Signalling  Class,  6.30  ;  Recruits  Drill,  6.30. 
Tuesday  :  Physical  Drill  and  Bayonet  Fighting.  W  ednesday  : 
Drill  and  Elementary  Bridge  Construction  for  No.  1  Company, 
riobt  half  Company.  Thursday  Drill  and  Elementary  Bridge 
Construction  for  No.  2  Company,  right  half  Company  ;  Signalling 
Class  6.30;  Ambulance  Class,  6.30;  Friday:  Technical 
Instruction  (Searchlight)  for  No.  3  Company,  left  half  Company, 
at  Reo-ency  Street  ;  Drill,  No.  3  Company,  right  half  Company  ; 
Recruits'  Drill,  6.30  ;  Saturday  :  Commandant's  Parade  tor 
Route  March  and  Drill  ;  parade  Golders  Green  Station  2.45  p.m. 
Uniform.  A  and  B  men  are  reminded  that  one  Route  March 
per  month  is  compulsory.  Recruits'  Drill,  2.30.  Uniform.— 
'•  \  ■•  and  "  B  "  men  are  warned  to  attend  headquarters  on 
Tuesday,  September  11,  to  be  measured  by  the  Regimental 
tailor  for  the  Service  Uniform.  Musketry.— All  N.C.Os.  and 
men  who  have  signed  the  "A"  and  "  B  agreements  are 
required  to  attend  during  this  month  to  re-classify  in  order  to 
enable  the  Corps  to  obtain  the  Capitation  Grant.  Preference 
will  be  oiven  to  these  men  in  firing.  This  does  not  apply  to 
those  who  hold  the  proficiency  badge.  Armlets.— The  new 
issue  armlets  can  now  be  had  at  Headquarters  and  every  en- 
rolled man  must  obtain  one  without  delay,  at  the  same  time 
all  old  red  armlets  (now  obsolete)  must  be  returned.  Note.— 
Unless  otherwise  indicated  all  drills  will  take  place  at  Head- 
quarters.   By  Order,  Macleod  Yearsley,  Captain  and  Adjutant. 
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HINTS  ON  THE  WORKING-OUT  OF  CIRCUIT 
PROBLEMS    IN    ELECTRIC-LIGHT  SWITCHING. 


By  W.  Perren  Maycock,  M.I.E.E. 


Those  who  very  rarely  have  to  copy  circuit  diagrams 
and  who  never  have  had  to  work-out  any  which  were 
quite  new  to  them,  must  sometimes  find  it  very  puzzling 
to  make  a  start,  particularly  in  the  latter  case. 

In  this  short  article  a  few  simple  examples  are  given 
which  should  be  useful  to  beginners,  as  they  should  shed 
enough  light  on  the  subject  to  enable  them  to  proceed. 

The  article  ought  to  be  helpful  to  some  of  those  who  are 
working  the  Examination  Papers  published  in  the  August 
31  issue  of  this  journal. 

There  are,  of  course,  two  or  three  ways  of  working-out 
any  given  problem,  but  it  will  suffice  here  to  show  one 
methodical  way  of  arriving  at  the  correct  result. 


Example  i. — There  are  a  number  of  lamps,  A  B  C  D, 
etc.  A  can  be  switched  on  alone,  and  so  can  any  of 
the  others  provided  A  is  also  on.  Sketch  the  simplest 
arrangement  of  switches  for  effecting  this  control 
(101). 

If  the  problem  is  read  hurriedly  it  seems  complicated 
and  difficult.  Read  it  again  slowly,  word  for  word  ;  and 
repeat  this  till  you  grasp  it.  It  will  then  become  evident 
that  unless  A  is  switched  |  on  nothing  else  can  happen. 
Also  that  when  A  is  switched  on,  B,  or  C,  or  D  (or  any 
others  in  the  group)  can  also  be  switched  on  separately, 
or  any  two,  or  three,  or  more  together. 

The  reason  the  problem  is  not  worded  like  this,  is  that 
it  is  necessary  for  examination  questions  to  be  as  concise 
as  possible. 

It  should  now  be  pretty  clear  that  the  "  simplest  arrange- 
ment of  switches  "  called  for  must  mean  a  single-way 
switch  for  each  lamp.  We  then  start  the  sketch  (Fig.  1) 
by  drawing  the  five  lettered  circles  for  the  lamps,  and 
putting  a  switch  under  each.  It  may  next  be  assumed  that 
there  will  be  a  common  *'  return  "  for  all  the  lamps,  so 


-co 


the  line  or  wire  iv  w  is  put  in.  As  A  can  be  put  "  on  "  or 
"  oft  "  at  pleasure,  we  put  in  the  feed  +  +  and  the 
lamp  wire  /. 

Having  got  so  far,  it  should  next  be  clear  that  if  the 
other  switches  are  only  to  act  when  A  is  "  on,"  their 
common  feed  /  /  must  come  from  the  lamp  terminal  of 
A 's  switch,  so  /  /  is  connected  as  shown.  The  student  can 
fill  in  the  remaining  wires  for  himself. 

As  the  question  asks  for  the  "  simplest  arrangement 
of  switches,"  some  other  or  others  must  be  possible.  Can 
you  think  of  one  ?  Yes  !  A  "  Twinob  "  for  lamps  B  and 
C,  and  another  for  lamps  D  and  E. 


Example  2. — A  single-way  switch  at  the  door  of  a  room 
controls  a  two-light  pendant  fitting  hanging  from  a 
rose  in  the  middle  of  the  ceiling.  The  light  from  the 
two  lamps  beirtg  sometimes  more  than  is  required, 
it  is  suggested  that  a  pendant  switch  putting  one  of 
the  lamps  "on"  or  "  off  "  when  the  other  is  on,  would 
be  useful.  The  door  switch  must  always  turn  the 
light  on  and  off,  but  whether  the  light  be  due  to  one 
or  two  lamps  will  depend  on  the  new  switch.  The 
latter  is  to  hang  on  a  flex  a  yard  or  two  away  from 
the  fitting.  Suggest  a  simple  method  of  connecting 
the  pendant  switch  without  interfering  with  the 
original  wiring  from  the  door  switch. 
The  first  condition  of  the  circuit  is  as  seen  in  Fig.  2, 
where  the  little  squares  represent  the  plates  of  a  two- 
plate  ceiling-rose. 

Now  if  the  extra  switch  were  to  be  fitted  on  the  pendant 
it  would  be  connected  in  the  wire  x  between  the  two 
lamps,  as  shown  dotted  at  a  s  b  below,  and  it  would  control 
the  right-hand  lamp. 


+ 


Fig. 
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But  as  the  switch  s  has  to  hang  on  a  flex,  apart  from  the 
fitting,  it  is  evident  that  the  wires  a  b  must  be  extended 
by  way  of  the  ceiling-rose. 

As  the  wire  a  is  a  branch  from  the  feed  /,  we  can  start 
a  from  the  left-hand  plate  of  the  rose  in  Fig.  3.  The  wire 
b  will  have  to  pass  through  a  separate  plate  on  its  way 
to  the  switch  s. 

Thus  a  three-plate  rose  will  be  required,  an  extra  strand 
of  flex  (for  the  beginning  of  b)  .from  the  fitting  to  the  rose 
and  a  length  of  double  flex  {a  b)  from  the  rose  to  the  switch 
s,  this  being  passed  through  one  or  more  insulating  eye- 
lets e.  The  ends  of  the  flex  a  b  from  the  switch  could  be 
let  into  the  rose  through  the  nipple  in  the  cover,  along 
with  the  fitting  flex. 


Fig.  1. 


Fig.  3. 
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As  an  alternative  an  ';  M.I. P."  rose  could  be  used.  This 
is  a  three-plate  rose  with  two  of  the  plates  combined  with 
a  plug-connection,  i.e.,  a  socket  and  plug,  as  seen  in  Fig.  4. 
The  outer  plates  of  the  rose  in  Fig.  3  would  be  those  com- 


Fig.  4. 

bined  with  the  sockets,  and  the  flex  a  b  would  terminate 
at  the  plug  in  Fig.  4. 

Having  solved  the  problem,  the  final  finished  sketch 
should  show  the  +  and . —  wires  and  the  door  switch  (Fig.  2) 
combined  with  Fig.  3.  The  rose  should  then  be  drawn 
in  a  neater  manner. 


Example  3. — Show  how  a  "  Twinob  "    switch  may  be 
connected  to  two  lamps  so  as  to  put  only  one  in  circuit 
or  both  in  series  for  dim  lighting.  (42.; 
At  some  time  or  other  the  two  lamps  (call  them  A  and 
B)  are  to  be  in  series,  so  we  draw  a  sketch  as  Fig.  5. 


Tektr'ik, 
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Fig. 


Next,  instead  of  a  "Twinob"  switch,  think  of  its 
equivalent  two  single-way  switches.  . 

Now  if  A  is  sometimes  to  be  "  on  "  by  itself  it  follows 
that  one  of  the  single-way  switches  must  be  connected  as 
in  Fig.  6,  so  as  to  bridge  lamp  B. 
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Fig.  6. 


The  object  of  the  other  switch  being  to  break  the  circuit 
it  might  be  put  in  anywhere  in  series  with  A  and  B.  But 
since  the  two  switches  are  to  be  combined  in  a  "  Twinob  " 
one  terminal  of  each  must  clearly  be  connected  together. 
Thus  we  could  put  the  other  switch  between  A  and  B,  or 
to  the  right  of  B,  as  seen  in  Fig.  7. 


Fig.  7. 

It  should  now  be  clear  that  T  T  are»'the  terminals 
in  the  "  Twinob "  which  are  connected  by  a  strap, 
and  that      t,  are  the  other  terminals. 

Thus  the  final  connections  work  out  as  in  Fig.  8. 
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In  this  Fig.  it  will  be  noticed  that  the  wire  w  from  B  may 
either  be  run  to  the  switch,  or  looped  with  w'  into  A 
as  shown  by  the  dotted  line.  Because  connecting  w  to 
any  part  of  w'  is  equivalent  to  connecting  it  to  the  top 
right-hand  terminal  of  the  switch.  If  B  were  much  nearer 
to  A  than  to  the  switch,  the  dotted  connection  would  be 
used,  as  it  would  save  wire. 

Example  4. — A  pendant  lamp  hangs  from  a  rose  in  the 
centre  of  the  ceiling,  and  is  controlled  by  a  switch 
in.  its  holder.  It  is  now  desired  to  dispense  with  the 
holder  switch  and  operate  the  lamp  from  two  pendant 
two-way  switches.  In  thus  converting  the  control 
from  single-way  to  two-way  it  will  be  necessary  to 
alter  the  ceiling-rose.  No  other  disturbance  of  the 
fixed  wiring  will  be  required,  since  the  two  switches 
are  to  be  connected  by  flex  all  the  way  to  the  rose, 
the  flex  passing  through  insulated  screw  eyes.  Sketch 
the  circuit;  (81.) 
To  start  with,  we  have  the  circuit  shown  in  Fig.  9, 

where  a  b  represent  the  two  plates  of  the  ordinary  rose. 
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Fig.  9. 

The  new  circuit  will  be  as  in 
squares,  a,  b,  c,  denote  that  a 
necesssary. 


Fig.  10,  where  the  three 
three-plate  rose  will  be 


a 


xi 


— vHDc 

I 

Fig.  10. 
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Fig.  8. 


As  regards  the  original  wiring  (Fig.  9),  assuming  the 
switch  will  not  be  moved,  but  merely  rendered  inoperative, 
the  only  alteration  necessary  is  to  transfer  the  upper  end' 
of  the  flex  strand  /  from  a  to  c,  and  its  lower  end  to  the 
lamp  terminal  of  the  switch.    This  is  seen  in  Fig.  10. 

Assuming  triple  flex  is  used  for  the  two-way  switches- 
only  one  strand  need  be  cut,  the  ends  being  led  to  a  and 
c.  The  other  two  strands  s  can  run  round  the  rose. 
'  jhe  +  feed  and  return  in  Fig.  9  should  be  detached 
and  their  ends  covered  up  to  start  with,  and  they  should 
not  be  connected  to  the  new  rose  in  Fig.  10  till  the  new 
wiring  has  been  completed  and  tested. 

A  finished  diagram  should  show  the  rose  in  better 
fashion  thait  in  Fig.  10. 

Example  5. — A  certain  room  has  three  doors  and  a  switch 
S  by  each ;  another  switch  (which  we  will  call  V  S) 
is  fixed  by  the  fireplace.    There  are  three  3 -light 
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pendants,  A,  B  and  C,  which  are  hung  from  the  ceiling- 
at  different  points.  V  S  simply  alters  the  pendants 
in  circuit  from  A  to  AB,  AC,  ox  ABC,  or  from  ABC 
to  AB,  AC,  or  A.  The  current  is  turned  "  on  "  or 
"off"  at  any  one  of  the  three  door  switches.  Sketch 
the  connections.  (34.) 
The  wording  of  this  problem  is  quite  clear,  and  it  should 

not  be  difficult  to  understand;     but  if  read  hurriedly 

it  will  appear  complicated. 

Read  it  slowly  two  or  three  times,  and  then  make  a 

start  with  the  working  by  indicating  the  doors  D,  D,  D, 

fireplace  F,  switches  S,  S,  etc.,  and  three-light  pendants 

A  B,  C,  in  a  simple  diagram  such  as  Fig.  11.     This  Fig. 

has  to  be  cramped  to  fit  in.    The  sketches  you  make 

might  be  two  or  three  times  the  size. 

&     ®  ®  (£) 

©0      ©§  ®\d\ 

Fig.  1 1. 

Now  as  regards  the  pendants,  it  should  be  evident  from 
the  conditions  of  the  problem  that  VS  has  no  control 
over  A,  but  merely  adds  or  cuts  off  B  or  C  or  B  and  C 
to  (or  from)  A's  circuit.  VS  is,  in  fact,  an  "  either-or- 
both  "  switch,  otherwise  a  "  Twinob." 

As  the  current  may  be  turned  "  on  "  or  "  off  "  at  any 
of  the  other  three  switches,  these  clearly  form  a  two-way- 
intermediate  circuit,  and  may  be  connected  straight  up 
to  A ,  which  is  independent  of  VS. 

We  have  now  got  as  far  as  is  shown  in  the  left-hand 
portion  of  Fig.  12  ;  S,  S,  S,  in  Fig.  11,  being  altered  to 
T,  I,  T,  (two-way-intermediate). 


Iektr'ik 
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Fig.  12. 


We  can  next  connect  VS  to  B  and  C  and  loop  the  return 
wire  from  the  latter. into  that  of  A.  This  is  shown  by  the 
•dotted  lines. 

Now" what  about  the  feed  wire  /  of  VS  ?  As  the  current 
through  B  and  C  and  therefore  also  through  VS  has  to 
be  controlled  by  T,  I,  T',  f  must  clearly  be  looped  into 
the  same  terminal  of  T  as  the  wire  to  A. 

Having  now  got  at  the  root  of  the  matter,  the  finished 
diagram  should  be  drawn  ;  but  before  starting  on  this 
you  should  decide  whether  you  will  show  it  in  a  plan  or 
perspective  of  the  room  (the  latter  would  be  best),  or  in  a 
simpler  manner.  In  either  case  the  finished  diagram 
should  show  the  internal  connections  of  the  switches, 
and  A,  B,  C  should  be  represented  as  three-light  pendants 
hanging  from  ceiling-roses. 


Example  6. — There  are  two  lamps  L  and  Z/,  and  three 
switches  A,  B,  and  C.  A  is  a  single-way  switch  for 
turning  the  current  on  or  off  from  the  circuit.  When 
on,  the  current  may  be  diverted  from  L  to  L',  or 
from  L'  to  L,  at  either  B  or  C,  Sketch  the  connections. 

The  Practice  of  Electrical  Wirino.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technical  journals.  Demy  12mo,  cloth,  round  corners,  cut 
flu-.li  to  fit  pocket.  428  pages,  97  illustrations.  P"!ie  8s.  3d.  net, 
post  free  from  Electricity  Office. 


To  start  with,  a  sketch  may  be  made  as  in  Fig.  13,  as 
we  are  told  that  A  controls  the  current,  and  as  it  is  fairly 
certain  that  L  and  U  will  have  a  common  return. 
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Fig.  13. 
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What  we  have  now  to  ascertain  are  the  types  of  switches 
to  be  used  at  B  and  C,  and  how  to  connect  them  between 
A  and  the  lamps.  .  . 

Now  if  there  were  only  one  diverting  switch,  it  is  clear 
that  a  two-way  would  act  as  required,  as  seen  in  Fig.  1 4. 


Iektr'ik, 
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Fig.  14. 

Let  us  see  if  a  second  switch  between  the  two-way  and 
the  lamps  will  complete  the  control,  and  suppose  its  position 
be  at  the  dotted  circle.  If  there  is  one  that  will  suit  it 
must  be  one  with  four  terminals,  to  take  the  wires  a,  b,  c 
and  d. 

Now  as  things  are  -at  present,  when  A  is  put  on,  L  will 
light  up.  And  if  the  dotted  switch  is  to  divert  the  current 
from  L  to  L',  it  must  connect  a  to  d.  Further,  in  order 
not  to  put  L  out  of  circuit  altogether,  it  must  at  the  same 
time  connect  b  to  c.  In  short,  the  switch  must  apparently 
be  a  four-terminal  two  position  switch,  connecting  a  to  c 

b  to  d 

in  one  position,  and  a  to  d  in  the  other. 
b  to  c 

A  little  further '  thought  should  show  that  the  inter- 
mediate switch  is  the  one  required  at  the  dotted  position, 
and  that  to  enable  it  to  act,  either  a  and  c,  or  b  and  d 
should  be  crossed  at  their  terminals. 

If  another  sketch  be  made  to  comply  with  the  above 
remarks,  the  arrangement  will  be  found  to  be  correct. 

There  are  no  doubt  various  ways  in  which  certain 
problems  could  be  tackled;  .and  the  object  of  the  foregoing 
examples  is  to  show  that  a  little  reasoning  is  preferable 
to  slap -dash  tries  or  no  tries  at  all.  . 


The  Supreme  Sacrifice. — News  has  been  received  of  the  death 
of  Private  William  Smith,  late  of  Roath.  Prior  to  enlisting  he 
was  engaged  as  an  electrician  at  the  famous  Dowlais  Works. 

Motor  Driven  Ice  Scraper.— Many  ice-skating  rinks  have  been 
built  in  the  United  State  during  the  past  year  or  so,  a  shallow 
tank  being  provided  with  a  series  of  brine  pipes,  between  and 
over  which  white  sand  is  placed  before  flooding  the  tank  and 
freezing  the  water  (in  successive  layers  until  a  thickness  of 
several  inches  is  attained).  The  temperature  of  the  rink  is 
controlled  so  that  the  surface  of  the  ice  is  neither  slushy  nor 
brittle,. but  just  covered  by  a  thin  film  of  water.  After  each 
"  session  "  the  ice  is  scraped  to  remove  all  cuts  or  "  scores  " 
in  its  surface,  and  it  is  then  sprayed  over  with  water,  which  is 
frozen  in  readiness  for  the  next  session.  For  performing  the 
scraping  quickly  and  well  a  iq  h.p.  slip  ring  induction  motor  is 
mounted  on  a  Ford  (or  similar)  chassis,  and  the  tractor  is  used 
to  drag  a  trailer  with  an  adjustable  planer  blade.  Speeds  up 
to  10  rn.p.h.  are  obtainable,'  and  power  for  the  planer  is  taken 
through  a 'cable  suspended  from  the  centre  of  the  roof. 
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•  CHARGING  FOR  ELECTRICITY. 


The  Consumer's  Point  of  View. 


The  numerous  schemes  of  charging  the  public  for  the 
electrical  energy  they  consume  are  all  based  on  some  de- 
finite object,  and  all  possess  some  particular  advantage. 
The  majority  of  the  systems  now  in  use  have  been  designed 
to  confer  some  advantage  to  the  electrical  engineer  and 
his  undertaking,  and  while  at  the  same  time  in  some  cases 
benefits  accrue  to  certain  of  the  consumers,  so  far  there  has 
been  no  system  of  charging  invented  with  the  sole  object 
of  making  concessions  and  creating  special  advantages  for 
the  consumer.  . 

It  is  proposed,  therefore,  in  this  short  article  to  survey 
some  of  the  principal  systems  from  the  consumer's  side  of 
the  fence,  and  to  gather  some  idea  of  what,  to  the  con- 
sumer's mind  generally,  appears  to  be  the  most  fair  and 
preferable  method  of  gathering  revenue.  This  can  only  be 
done  by  one  who  has  had  much  experience  of  various 
systems  and  consumers  in  various  parts  of  the  country.. 

Let  it  be  clearly  understood  at  the  commencement  that 
the  adoption  of  any  system  in  any  particular  place  would 
not  put  an  end  to  consumers'  complaints,  for  there  are 
among  the  variety  of  people  who  now  use  electricity  some 
who  would  complain  even  if  no  charge  at  all  were  made  for 
electricity  consumed,  but,  at  the  same  time,  there  is  no  doubt 
that  many  complaints  do  arise  from  lack  of  understanding 
of  the  system  involved  and  failure  to  appreciate  and  make 
use  of  the  benefits  it  might  confer. 

Particularly,  perhaps,  is  this  the  case  with  the  maximum 
demand  system.  The  principle  on  which  maximum  de- 
mand is  based  is  too  well-known  to  electrical  engineers  to 
need  description  here,  but  how  far  that  knowledge  is  shared 
by  the  consumer  is  well  illustrated  by  the  case  of  the  lady 
who  requested  that  in  future  she  should  be  supplied  with 
threepenny  units  only  as,  as  far  as  she  could  tell,  the  sixpenny 
ones  were  no  better. 

A  consumer  can  understand  having  to  "pay  more  for  a 
better  article,  but  is  much  puzzled  when  there  are  two 
prices  for  the  same  thing. 

After  a  considerable  time  a  consumer  may  get  used  to  the  I 
system,  but  the  effect  of  his  getting  used  to  it  is  not  merely 
to  keep  down  his  peak  load,  but  to  cut  down  his  total 
consumption.  On  the  whole  the  system  is  very  unpopular 
with  consumers,  especially  when  it  is  found  that  although 
the  consumption  for  a  certain  quarter  is  less  the  bill  actually 
amounts  to  more. 

There  may  be  among  power-users  many  who  like  the 
system,  for  the  simple  reason  that  these"  consumers  are 
business  men  who  make  a  point  of  thoroughly  investigating 
the  question  before  consenting  to  its  adoption.  These  men, 
therefore,  appreciate  it  at  its  real  value,  and  having  learned 
that  it  is  the  long-hour  consumer  who  claims  the  advan- 
tage, they  immediately  proceed  to  "  pile  up  "  the  cheap 
units. 

The  two-rat'e  system  is  not  as  popular  with  lighting  con- 
sumers as  the  authorities  would  wish.  The  reason  is  that 
it  is  just  when  the  maximum  amount  of  light  is  required 
that  the  high  price  is  charged.  Its  adoption  generally  is 
most  unlikely  owing  to  the  high  cost  of  meters. 

Those  consumers  who  have  used  the  current  limiter  are 
generally  dissatisfied  with  it.  The  writer  has  onlv  had  ex- 
peiience  with  it  in  one  town,  and  there.it  was  set  to 
"  flicker  "  at  100  watts'.  This  proved  all  too  little  for  those 
who  made  use  of  it,  and  they  were  generally  in  a  complain- 
ing mood  when  the  inspector  called.  They  were,  however, 
willing  to  admit  that  there  was  some  satisfaction  in  knowing 
each  Quarter  exactly  what  the  bill  would  be,  although  even 
then  they  were  not  alwa\'9l  ready  to  meet  it. 

I-Vom  the  consumer's  point  of  view  the  prepayment 
svstem  is  not  entirely  satisfactory.  Generallv  speaking, 
the  price  per  unit  charged  on  a  "  slot  "  meter  is  higher 
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than  the  ordinary  rate.  The  reason  lor  this  is,  of  course, 
to  provide  for  the  extra  cost  of  the  meter  and  the  additional 
costs  of  collection.  But  it  has  been  pointed  out  to  the  writer 
on  more  than  one  occasion  by  consumers  who  used  a 
considerable  quantity  of  electricity  that  the}-  were  pay- 
ing more  for  their  collection  and  meter-rent  than  their  more 
fortunate  neighbours  who  used  considerably  less. 

The  average  consumer  has  not  yet  found  a  system  more  to 
his  liking  than  the  flat-rate  system.  As  a  consumer  re- 
marked to  the  writer,  "  You  pay  for  what  you  use,  and 
you  know,  if  you  are  honest  enough  to  admit  it,  whether 
you  have  used  much  or  little."  With  this  system,  even, 
complaints  do  not  cease,  for  there  are  still  consumers  who 
believe  the  meter-reader  can  put  down  what  he  chooses,  or 
that  no  electricity  meter  can  be  correct. 

The  "  flat  rate  "  system  is,  however,  not  popular  with 
all  consumers,  for  it  confers  no  advantage  on  the  long-hour 
consumer.  It  is  consequently  very  costly  to  those  who 
steadily  consume  electricity,  and  should  on  that  account 
leceive  some  preferential  treatment. 

It  goes  without  saying  that  the  consumers  who  find  so 
many  units  per  quarter  at  a  cheaper  rate  appreciate  the 
fact,  but  unless  they  thoroughly  understand  the  system  that 
"  creates  "  cheap  units  they  are  very  suspicious  of  the 
dear  ones.  To  educate  consumers  to  a  full  knowledge  c  f 
the  principles  underlying  the  system  chosen^  many  engineers 
have  printed  and  distributed  explanatory  pamphlets.  These 
do  much  to  help  the  cause  and  to  set  many  minds  at  rest, 
but  there  are  some  who  will  not  trouble  to  study  them, 
and  who  consequently  are  continually  defeating  the  aims  of 
the  system.  What  supply  authority,  for  instance,  employ- 
ing the  maximum  demand  system,  does  not  get  complaints 
each  quarter  of  abnormal  bills,  which  on  investigation 
prove  to  be  the  outcome  of  a  birthday  party,  or  through 
trying  for  one  afternoon  an  electric  iron  kindly  lent  by  the 
next  door  neighbour? 

To  meet  cases  of  this  sort,  there  has  lately  been  brought 
into  being  a  system  which  certainly  possesses  some  ad- 
vantages over  ail  the  others.  This  is  called  the  "  differen- 
tial "  system,  and  consists  of  a  meter  which  is  arranged  to 
register  only  when  the  rate  of  using  exceeds  a  certain  pre- 
determined value.  It  is  outside  the  range  of  this  article  to 
describe  any  particular  meter  or  device  for  charging  by 
this  system,  although  it  is  probable  that  the  idea  being 
new  is  unknown  to  manv.  What  we  are  more  concerned 
with  is,  how  it  will  appeal  to  the  consumer. 

Before  adopting  it,  therefore,  the  engineer  should  ensun 
that  it  is  thoroughly  explained  and  understood  bv  those 
who'  are  about  to  use  it.  Properlv  explained,  it  should 
prove  of  real  benefit  and  give  us  many  satisfied  consumers. 

For  normal  consumers  it  ensures  a  fixed  revenue  per 
quarter,  while  these  same  consumers  will  not  be  penalised 
for  one  hour  per  night,  as  with  the  M.D.  system  if  their 
demand  rises  for  short  periods  occasionally.  It  places  no 
restrictions  on  supply,  as  does  the  eurrent-limiter,  but  at 
the  same  time  it  discourages  peaks,  for  these  peaks  or  ex- 
cess units  are  charged  at  a  high  rate. 

Consumers  like  a  fixed  charge,  but  object  to  a  limited 
supply  on  that  account,  neither  do  they  object  to  a  high  price 
for  excess  units  at  particular  periods.  What  they  do  object 
to  is  paying  a  high  price  for  one  hour  per  night,  when  they 
probably  do  not  average  more  than  a  quarter  of  an  hour  per 
night  at  the  maximum  demand  rate. 

Consumers  like  simplicity,  and  from  their  point  of  view 
the  "  differential  "  system  is  a  simple  system.  It  would, 
however,  call  for  much  discrimination  on  the  part  of  the 
engineer,  otherwise  in  the  smaller  houses  the  units  con- 
sumed, for  instance,  by  an  iron  would  be  partly  chargeable 
at  the  high  rate,  and  this  is  to  be  avoided. 

The  engineer,  however,  will  get  over  these  difficulties  if 
he  can  onlv  devise  some  scheme  which  will  prove  satisfac- 
tory both  to  him  and  the  most  critical  consumer. 
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research. 

Prospectuses  of  the  University  Courses,  or  of  the  Part-time! 
Courses,  will  be  forwarded  free  on  application  to  the  Registrar. 
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TO   OUR  READERS. 

ELECiaiciiT  is  published  ever;  Friday,  and  is  on  sale  at  the  principal 
Railway  Stution  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
•tamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  8.  Rentell  and  Co.,  Ltd., 
86-39,  Maiden  Lane,  London,  W.C.2  Telephone,  No.  2460  Qen-ard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

Current  Topics. 

America,  our  new  Ally,  starts  its  campaign  against 
Kaiserism  with  the  inestimable  advantage  of  valuable 
experience  gained  by  the  other-warring 
A  New  Use     nations  at  such  enormous  cost.  Apart 
for  from  the    relative  value  of  modern 

Electric  Fans,  tactics,  the  comparative  efficiency  of 
different  weapons,  and  the  manifold 
arts  of  war,  there  is  also  the  economic  aspect,  which  will 
play  such  an  important  part  in  deciding  the  ultimate 
fate  of  the  Central  Powers.  No  nation  can  continue  to 
fight  for  an  indefinite  period  unless  its  food  supply  is 
assured  and  adequate  to  maintain  the  physical  strength 
of  the  individual  units,  whether  military  or  industrial. 


Apart  from  the  allied  blockade  of  Germany,  which, 
incidentally,  is  gradually  becoming  as  effective  as  it 
.should  have  been  during  the  first  twelve  months  of  the 
war,  and  setting  aside  also  the  Hun  attempt  to  cut  off 
our  sea-borne  supplies  by  means  of  submarine,  activity, 
there  is,  and  will  be  for  some  time  to  come,  a  w  orld 
shortage  of  essential  food-stuffs.  This  shortage  is  due 
to  a  variety  of  contributing  causes,  chief  among  which 
may  be  cited  the  poor  harvests  of  the  last  two  years,  and 
the  labour  shortage  incidental  to  the  enrolling  of  so 
many  able-bodied  agriculturists  in  the  fighting  ranks  of 
the  various  warring  nations. 

In  the  efficient  conservation  of  what  food  supplies 
remain  to  us  lies,  therefore,  the  solution  of  the  economic 
problem,  which,  failing  a  decision  in  the  field,  will  ulti- 
mately prove  the  downfall!  of  militarism  and  all  it  stands 
for.  Among  the  many  crops  which  we  win  from  Mother 
Earth  are  the  usually  abundant  ones  coming  under  the 
general  category  of  fruit  and  vegetables.  Unfortu- 
nately, neither  class  of  produce  is  so  readily  preserved 
for  future  use  as  the  cereal  or  grain  crops.  Fruits  may 
be  converted  into  jam,  whilst  certain  vegetables  can  be 
made  into  pickle  or  bottled,  thus  preserving  them  for  use 
until  the  next  harvest  furnishes  fresh  supply. 


In  spite  of  the  passage  of  some  three  years,  with  ils 
attendant  possibilities  in  the  way  of  encouraging  the 
cultivation  of  sugar  beet,  we  are  still  grievously  short  of 
this  very  necessary  foodstuff,  and,  inasmuch  as  sugar  is 
essential  to  jam  making,  the  fruit,  which  would  ordi- 
narily have  been  preserved  as  jam,  must  either  be 
bottled,  pulped,  or  otherwise  treated  if  we  are  to  derive 
any  lasting  benefit  from  the  excellent  crop  with  which 
■we  have  been  favoured.  In  this  connection  the  American 


Society  for  Electrical  Development  is  conducting  a 
campaign  which  aims  at  pressing  the  ordinary  electric 
fan  into  general  use  as  a  ready  means  of  drying  fruit 
and  vegetables,  'and  thus  reducing  them  to  a  state  in 
which  their  nutritive  characteristics  can  be  preserved 
over  a  lengthy  period. 


It  has  been  found  that  many  sliced  vegetables  and 
fruits,  placed  in  long  trays  about  3  feet  by  1,  and  stacked 
in  ifcwo  tiers  end  to  end  before  an  electric  fan,  can  be 
reduced  to  the  requisite  degree  of  dryness  within  tw  enty- 
four  hours.  Some  kinds  require  much  less  time.  For 
example,  sliced  string  beans  and  shredded  sweet  potatoes 
will  dry  before  a  fan  running  at  a  moderate  speed 
within  a  few  hours.  An  electric  fan  used  for  this 
purpose  costs  very  little  to  run.  The  fan  should  be  placed 
close  to  the  stacks  of  trays,  and  the  latter  should  not  be 
filled  so  full  that  the  air  cannot  pass  freely  through  them. 
The  fan  method  of  drying  fruit  and  vegetables  has  a 
marked  advantage  over  drying  by  ordinary  exposure  to 
still  air  in  that  it  takes  less  time,  whilst  at  the  same 
time  the  product  keeps  cool  owing  to  evaporation  while 
it  is  being  dried,  thus  .  tending  to  retain  the  natural 
colour, 'and  eliminate  waste  and  spoilage. 

Here,  then  is  a  new  field  for  the  industrious  and 
patriotic  housewife.  Fruit  and  vegetables  need  no  longer 
be  allowed  to  waste  through  Jack  of  suitable  methods 
of  preserving  them  for  winter  use.  Install  an  electric 
fan  as  soon  as  possible,  or  if  there  is  already  one  avail- 
able in  the  house,  press  it  into  the  new  domestic  service, 
and  carry  out  the  suggestion  outlined  above.  Apart 
from  its  economic  aspect,  the  proposed  method  of  drying 
fruits  and  vegetables  creates  an  additional  market  for 
fans  during-  the  winter  months,  and  will  thus  doubly 
appeal  to  the  contractor  and  dealer  in  electrical  goods. 


It  must  be  a  British  trait,  I  think,  to  almost  invari- 
ably  select   the  longest    and    most   difficult  way  of 
achieving    any    given   object.  This 
The  Longest     national  failing-  has  been  very  evident 
Way  Round.     throughout  our  conduct  of  this  war: 
wherever  a  new  problem  has  cropped 
up  we  have  always  appeared  to  tackle  it  in  the  most 
complicated  fashion,  instead  of  turning  at  once  to  the 
simplest  and  most  obvious  solution.       For  example, 
there  is  a  certain  piece  of  apparatus  largely  employed 
in  connection  with  the  campaign  against  enemy  sub- 
marines.    It  is  a  highly  developed  piece  of  scientific 
apparatus,  and  the  best  brains  to  this  particular  branch 
of  science  have  been  devoted  to  perfecting  it  for  the 
purpose  in  hand. 

It  is  turned  out  in  considerable  quantities  for  use 
throughout  the  w  ar  area,  but — and  here  comes  the  rub — 
it  requires  a  practised  hand  to  ernrpjoy  it  to  best  advan- 
tage, or,  in  fact,  to  any  advantage  at  all.  The  training 
necessary  is  quite  a  simple  one,  and  would  occupy  at 
most  a  week  or  two  of  dailv  practice,  when  the  duly 
trained  user  of  the  apparatus  in  question  would  derive 
far  greater  benefit  from  the  use  of  it  than  he  does  at 
present  as  a  pure  novice.  Now,  the  powers  that  be 
have  provided  any  number  of  these  instruments,  but  have 
so  far  failed  to  train  competent  men  to  make  use  of  them, 
the  net  result  being  that  the  principal  benefits  of  the 
device  are  lost  in  the  application. 

Another  simple  illustration  will  serve  to  drive  home 
mv    argument.      One  of   the  trials  of   the  average 
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draughtsman  is  the  risk  of  upsetting  his  bottle  of  Indian 
ink  over  a  half-finished  drawing  or  tracing,  and  thus 
ruining  all  the  work  done  on  it.  To  obviate  this  many 
special  designs  of  ink-bottle  holder  or  base  have  been 
devised,  and  quite  a  high  percentage  of  brain  power  has 
been  devoted  to  the  comparatively  simpile  problem  of 
guarding  against  the  upsetting  of  an  ordinary  bottle  of 
ink. 


Patents  have  been  taken  out  covering  inventions 
aimed  at  the  same  object,  whilst  contemporaries  have 
from  time  to  time  illustrated  various  designs  of  drawing- 
ink  bottle  holder.  Now  consider  the  problem  in  its 
simplest  and  most  elementary  aspects.  What  causes 
the  bottle  to-upset  in  the  first  instance  ?  The  location  of 
its  centre  of  gravity  at  a  point  dangerously  near  the  safe 
limiting  line  representing  the  base  contour.  The  obvious 
remedy  is  a  wider  and  heavier  base ;  not  even  necessarily 
heavier.  Surely  a  matter  for  the  bottle  maker  rather 
than  for  the  inventive  engineer,  who  could  find  far  more 
suitable  and  worthy  problems  upon  w  hich  to  concentrate 
his  brain-power. 

Nevertheless,  the  makers  of  Indian  ink  will  presum- 
ablv  continue  to-  supply  their  product  in  small-based 
bottles,  and  succeeding  generations  of  draughtsmen  and 
others  will  continue  to  exercise  their  brains  in  preventing 
these  isame  bottles  from  upsetting  and  ruining  drawings. 
A  simple  little  physical  problem  this;  one  of  life's  every- 
day difficulties,  but  tackled,  as  usual,  the  longest  way 
round. 

Elektron. 

CAUSE  AND  CURE.OE  "  STRAYS." 

The  "  strays  "  with  which  we  are  here  concerned  are  the 
electro-magnetic  and  electro-static  disturbances  which 
Nature  has  arranged  for  the  lutter  exasperation  of  the  wire- 
less operator.  Such,  at  any  rate,  is  the  conclusion  reached 
by  that  long-suffering  individual,  as  he  tries  vainly  to  "  tune 
out  "  a  regular  fusillade  of  "  X's  "  which  is  playing  the 
very  dickens  with  an  important  commercial  message  !  True, 
we  are  gradually  adding  to  our  knowledge  concerning  the 
nature  and  elimination  of  strays,  but  much  remains  yet  to 
be  done.  In  the  meantime,  it  is  'useful  to  summarise  some 
of  the  conclusions  based  by  C.  J.  de  Groot  on  experience 
obtained  by  the  Telegraphs  Department  of  the  Dutch  East 
Indies. 

The  three  Telefunken  stations  at  Landangan,  Oiba,  and 
Noesanive  form  a  triangle  of  sides  1,090,  890  and  1,620 
kms.  The  equipment  at  each  station  is  a  standard  5  few. 
Telefunken  musical  quenched  spark  set,  but,  owing  to 
strays,  the  makers'  guarantee  of  24  words  per  minute _  con- 
tinuously has  entirely  broken  down,  in  fact  experience 
shows  that  the  station  capacity  would  have  to  be  from  6 
to  8  times  that  actually  provided.  Experience  at  these 
stations  shows  atmospherics  to  be  more  serious  at  night 
and  to  be  worst  during  the  period  of  the  west  monsoon. 
During  the  worst  period  communication  could  be  main- 
tained onlv  bv  slow  signalling  at  night. 

The  author  distinguishes  <.  three  varieties  of  atmo- 
gpherici-f  viz.:  (1  fSudden  loud  clicks,  (2)  constant  hissing 
noise,  (j)  constant  rattling  noise.  The  loud  clicks  are  due 
lis  thunderstorms  and  are  generally  widely  separated  of 
short  range,  and  oscillatory  in  nature.  The  continuous  hiss 
is  of  rare  occurrence  and  very  short  range;  it  is  due  to  uni- 
directional current  between  aerial  and  low-lying  rain  clouds. 
The  continuous  rattle  is  always  present,  especially  at  night, 
and  is  due  to  disturbance  of  'the  upper  layers  of  the  atmo- 
sphere (the  Heaviside  layer)  by  cosmic  particles. 

Some  time  ago  Eccles"  advanced  a  theory  that  the  chief 


source  of  "strays'"  lay  in  tropical  thunderstorms.  Plausible 
though  this  theory  may  be,  it  is  not  confirmed  by  De  Groot's 
experience,  which  is  that  the  most  troublesome  strays  are 
those  of  type  (3),  which  are  of  entirely  different  nature  from 
those  of  type  (1);  also,  a  very  violent  thunderstorm  at  one 
of  the  above  stations  did  not  affect  the  other  stations,  so 
that  tropical  storms  could  hardly  account  for  strays  in 
Europe.  The  author  estimates  that  the  type  (3)  strays 
originate  at  a  height  of  140  to  340  miles,  and,  on  the 
assumption  that  the  cosmic  bombardment  occurs  chiefly  in 
the  plans  of  the  earth's  orbit,  the  type  (3)  strays  should  be 
heaviest  in  the  tropics,  weak  in  Europe,  and  non-existent  at 
the  poles. 

Though  one  must  wait  for  confirmation  of  the  claim,, 
De  Groot  asserts  that  strays  may  be  eliminated  by  a  de- 
vice similar  to  Marconi's  balanced  detector,  but  using  a 
single  detector  with  reversed  applied  voltage,  and  by  coup- 
ling an  auxiliary  aperiodic  antenna  differentially  in  the  de- 
tector circuit  of  the  main  antenna!  so  as  to  give  "  difference 
effects  "  in  the  telephone  circuit.  This  arrangement  is  in- 
tended to  be  used  in  conjunction  with  the  Dieckmann  cage. 


CUTTING  TRENCHES  BY  MACHINE. 


The  trenches  to  which  these  notes  refer  are  not  those  of  the 
Western  Front — though  machinery  has  been  used  there  10  an 
enormous  extent— but  simply  trenches  for  telephone  or  tele- 
graph ducts  or  for  drainage  systems.  In  order  that  a  trench- 
cutter  may  be  used  to  best  advantage,  it  is  nccessaiw  that 
there  be  reasonably  long  clear  runs  for  the  machine,  which  is 
obviously  more  at  home  in  cutting  a  long  trench  for  a  tele- 
phone duct  running  through  a  country  district,  than  in 
crowded  and  relatively  narrow  city  streets  where  there  are 
innumerable  obstacles  to  be  passed. 

A  wheel  type  excavator  is  used  by  some  of  the  large 
American  telephone  authorities.  A  cutting  wheel  7  or  8  ft. 
in  diameter  digs  a  trench  of  any  desired  depth  up  to  5!  ft. 
Beyond  this,  excavation  is  toy  hand.  Shallow-  trenches  may 
be  "15  inches  wide,  but  the  deepest  ones  (4  ft.  or  more  in 
depth",  have  to  be  18  or  21  inches  wide  for  convenience  in 
working.  Such  a  machine  weighs  nearly  10  tons.  It  is 
mounted  on  four  wheels  and  driven  by  a  25  h.p.  paraffin 
motor  at  anything  from  150  to  450  ft.  lineal  advance  per  hour. 
A  rtood  average  speed  is  about  200  ft.  per  hour,  and  about 
600' ft.  of  conduit  can  toe  laid  per  day  by  20  men  using  the 
machine.  This  estimate  includes  trenching,  laving  and 
making  good  again.  Three  times  the  number  of  men  would 
be  needed  for  equal  production,  if  the  trenching  were  dene 
by  hand.  ^ 

County  of  London  Volunteer  Engineers  (Fieed  Com- 
panies)—Orders  for  the  week  by  Lieut. -Col.  C.  B.  Clay.V.D., 
Commanding.  Officer  for  the  Week  :  2nd  Lieut.  E.  A.  Ullman. 
Extract  from  Gazette  :  County  of  London  Volunteer  Engineers— 
Alfred  Hugh  Gibbon  to  be  temporary  Lieut,  and  Medical  Officer, 
August  10,  1017.  Monday,  September  17:  Technical  In- 
struction (Searchlight)  for  No.  3  Company,  Right  Half  Company, 
at  Regency  Street  5  Drill,  No.  3  Company,  Left  Half  Company  ; 
SignaUing  Class,  6.30  ;  Recruits  Drill,  6.30.  Tuesday  :  Physical 
Drill  and  Bayonet  Fighting.  Wednesday  :  Drill  and  Elementary 
Bridge  Construction  for  No.  3  Company,  Left  Half  Company, 
Thursday  :  Drill  and  Elementary  Bridge  Construction  for  No.  2 
Company,  Left  Half  Company  ;  Signalling  Class,  6.30  ;  Am- 
bulance "Class,  6.30.  Friday:  Technical  Instruction  (Search- 
light) for  No.  a  Company,  Left  Half  Company,  Regency 
Street  ;  Drill,  No.  3  Company,  Right  Half  Company  :  Recruits 
Drill  6  30.  Sun.,  Sept.  23  :  Commandant's  Parade  for  technical 
instruction  at  Esher,  Parade  at  Waterloo  Station,  8.45  a.m., 
opposite  No.  10  platform.  Uniform,  haversacks,  water-bottles 
to  be  worn.  Mid-day  rations  to  be  carried.  Compulsory  for 
"  A  "  and  "  B  "  men.  Band  :  All  Buglers  and  Drummers  w  ho 
have  not  attested  are  required  to  attend  on  Monday  or  Thursday 
next  at  6  p.m.  Uniform  :  "  A  "  and  "  B  «  men  are  warned  to 
attend  Headquarters  'on  Tuesday,  September  18th,  to  be 
measured  by  the  Regimental  tailor  for  the  Service  uniform. 
Other  orders  as  usual 
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ELECTRICAL  INSTALLATION  WORK.* 

(Specially  Contributed.) 


(Continued  jrom  page  537.) 
No.  8. — -Why  is  it  that  the  larger  (as  to  the  number  of 
points)  an  installation  is,  the  less  is  the  insulation  resistance 
that  it  need  possess  as  a  whole  ? 

On  completing  the  wiring  of  an  electrical  installation 
it  is  necessary  to  carry  out  certain  tests  to  ensure  that 
the  insulation  resistance  of  the  installation  is  sufficiently 
high  to  warrant  its  being  connected  to  the  supply  mains. 

In  their  wiring  rules,  the  Institution  of  Electrical 
Engineers,  have  laid  it  down  that,  before  any  fittings  are 
fixed,  the  insulation  resistance  to  ''  earth,"  of  the  whole 
or  any  part  of  the  wiring  must  not  be  less,  in  megohms, 
than  30  divided  by  the  number  of  points  under  test. 

From  this  we  see  that  the  larger  the  number  of  points, 
the  less  need  the  insulation  resistance  be. 

An  example  will  make  this  quite  clear  : — - 

Take  first  an  installation  wired  to  20  points. 

The  insulation  resistance  of  this  installation  must  not 
be  less  than 

30  30 

th-  1  =— - r  =  =  f.s  megohms. 

No  of  pomts      20         "  ° 

Now  take  an  installation  wired  to  60  points. 

The  insulation  resistance  in  this  case  must  not  be  less 

than 

i-^      30     "        30  . 

}S  t  — =0.5  megohms,  or  i  that  of  the  first. 

No.  of  pomts      60       J       0  '3 

The  reason  for  this  difference  is  easy  to  see  when  we 
remember  that  every  wiring  point  is  a  point  from  which 
a  certain  amount  of  leakage  may  take  place,  or,  in  other 
words,  at  every  wiring  point  the  resistance  to  leakage  is 
likely  to  be  less  than  at  other  parts  of  the  installation. 

If  this  is  so  we  can  see,  from  our  illustrations,  that  the 
leakage  from  the  60  points  may  be  three  times  greater 
than  that  from  the  20  points,  and  therefore  it  follows, 
from  '  Ohm's  "  law,  that  the  insulation  resistance  is  only 
one-third  that  of  the  20  point  installation. 

Another  way  of  looking  at  the  question  is  this : — 

In  all  wiring  installations,  every  point  will  have  a  certain 
value  of  insulation  resistance.  The  value  at  some  points 
may  be  very  high,  at  others  it  may  be  comparatively  low  ; 
but  whatever  their  value  we  must  remember  that  the 
whole  of  them  are  in  parallel  with  each  other. 

It  is  well  known  that  when  you  have  a  circuit  with  a 
number  of  resistances  connected  in  parallel,  the  total 
resistance  of  the  circuit  will  be  of  a  smaller  value  than 
that  of  the  lowest  resistance  connected  up.  For  instance, 
if  the  four  points  of  a  particular  circuit  had  insulation 
resistances  of  20,  30,  40  and  50  megohms  respectively,  then 
the  total  insulation  resistance  of  this  circuit  would  be  not 
more  than,  say  8  megohms. 

Further,  the  more  resistances  you  connect  in  parallel 

the1  smaller  will  become  the  total  resistance  of  the  circuit. 

If  all  the  resistances  in  parallel  have  the  "same  numerical 

value,  then  the  total  resistance  of  the  circuit  is  very  easily 

obtained  from  the  equation  : — 

^,  ,  ,  „     .    .  "Value  of  one  resistance 

lotal  R  Of  circuit  =  ^  7 — = — n  H:  :  rr-r 

No.  of  similar  resistances  m  parallel 

If  then,  the  insulation  resistance  of  each  point  in  our 

20  point  installation  was  equal  to  30  million  ohms  (30 

megohms)  the  total  insulation  resistance  of  the  circuit 

would  be  equal  to 

—  =1.5  megohms. 

If  the  insulation  resistance  of  each  point  is  not  the  same, 
then  we  must  take  the  sum  of  their  separate  conductivities, 

*Being  answers  to  the  questions  set  at  the  City  and  Guilds  Examina- 
tion in  1917.   Specially  prepared  by  a  well-known  teacher. 


the  reciprocal  of  which  will  give  us  the  total  insulation 
resistance. 

Finally,  then,  the  answer  to  the  question  will  be  ;  That 
owing  to  the  insulation  resistance  of  the  various  points 
being  in  parallel  with  each  other,  it  will  be  impossible  for 
the  large  number  of  points  of  an  installation  to  have  as 
high  a  value  of  insulation  resistance  as  a  smaller  number 
would  have.  Knowing  this  the  rules  have  been  framed 
accordingly. 


No.  9. — Make  a  diagram  of, a  simple  bell  installation 
consisting  of  six  Leclanche  cells,  arranged  in  two  series  of 
three,  each  connected  in  parallel,  five  pushes  to  operate  a 
5 -way  indicator  and  to  ring  one  bell.  Also  one  push  to 
ring  a  separate  bell. 


-+HH*- 


Fig.  8. — Diagrammatic  Sketch  of  an  Electric  Bell 
Installation. 

Fig.  8  shows  diagrammaticaily  the  electric  bell  installa- 
tion asked  for  in  Question  9. 

The  diagram  shows  the  5 -way  indicator  connected  to 
the  respective  pushes  Pl;  P„  P3,  P4,  and  P5 ,  and  the  bell 
Bi. 

The  push  P  is  shown  connected  to  the  separate  bell  B2. 

The  battery  B,  consisting  of  six  Leclanche  cells,  is  shown 
with  two  sets  of  three  cells  connected  in  series,  the  two 
sets  being  connected  in  parallel. 

A  common  push  or  switch  feed  is  taken  from  the  positive 
end  of  the  battery  and  connected  to  the  respective  pushes  ; 
the  return  wires  to  the  battery  being  taken  from  the  ter- 
minals of  the  bells  as  shown. 

(To  be  continued.) 

Gassed  while  Repairing  Telephone  Wires.— His  Commanding 
Officer,  writing  of  Pioneer  William  A.  Criddle,  R.E.,  speaks  very 
highly  of  him.  He  remained  under  heavy  shell  fire  in  the  open 
for  many  hours  repairing  telephone  wires,  thereby  enabling 
communication  to  be  kept  up  during  important  operations.  He 
was  seriously  gassed,  and  is  in  hospital  in  France.  His  home  is 
"  Penybryn,"  Cardiff. 
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(Continued  from  page  533.) 

Q.  2. — Show  how  to^  measure  the  capacity  of  a  con- 
denser by  means  of  a  ballistic  galvanometer  and  a 
standard  condenser.    Give  the  proof  of  the  method. 

A.  2. — Let  Cj  be  the  standard  condenser,  C2  the  con- 
denser whose  capacity  is  required,  and  G  the  ballistic 
galvanometer.    In  order  to  determine  the  capacity  of 


Fig.  1. 

C2,  a  battery  B  is  connected  across  a  high  resistance 
R  arranged  so  that  tappings  can  be  made  across  any 
portion  r  of  it ;  the  magnitude  of  r  being  chosen  so  that 
convenient  deflections  are  obtained  when  the  condensers 
are  discharged  through  the  galvanometer.  By  means 
of  two-way  switches  Si  and  S2,  either  Ci  or  C2  can  be 
connected  across  r  and  then  discharged  through  G. 

The  experiment  is  carried  out  thus  :■ — S2  is  left  in  the 
"  off  "  position,  and  Si  is  put  over  to  contact  a,  thereby 
connecting  C\  across  r,  and  charging  this  condenser  to  a 

pressure  of  —  E  volts,   where    E    is    the   e.m.f.  of 
R 

battery  B.  After  about  30  seconds  or  so,  Sx  is  switched 
over  to  b  and  the  first  deflection  of  the  ballistic  galvano- 
meter noted.  This  is  repeated  several  times,  and  the 
average  deflection  d\  is  determined. 

Next,  Si  is  put  "  off,"  and  S2  is  closed  on  d,  so  that 
C2  is  now  being  charged  by  the  p.d.  across  r.  After 
sufficient  time  for  charging  has  been  allowed,  S2  is 
switched  over  to  c  and  the  first  throw  of  the  galvano- 
meter read.  Let  d2  be  the  average  value  of  several 
such  deflections. 

Then  since  the  throw  of  the  ballistic  galvanometer 
is  proportional  to  the  charge,  and  therefore  to  the 
capacity  of  the  condenser,  it  follows  that 
Capacity  of  Ci  _  a\_ 
,,  C<,  d2 


d\ 


Ci 


The  value  of  C2  thus  obtained  will  be  in  the  same  unit 
as  that  in  which  Ci  is  expressed. 

The  expression  just  given  for  the  relationship  between 
the  capacities  and  the  deflections  can  be  deduced  thus  :— 

When  a  condenser  is  discharged  through  a  ballistic 
galvanometer,  the  quantity  of  electricity  in  c.g.s.  units 
H  T 

is  given  byQ=yr  *  - 


x  sin 


where  H  is  the  strength  of  the  magnetic  field,  G  the 
galvanometer  constant,  T  the  time  in  seconds  of  one 
complete  oscillation,  and  a<  the  angle  of  first  throw 
(after  correcting  for  decrement).  k.J 


For  a  given  ballistic  galvanometer,  H,  G,  T,  and  the 
logarithmic  decrement  are  constant  ;  and  for  small 
angular  deflections,  sin  ~  is  proportional  to  the 
number  of  scale  divisions  d  observed  for  the  first  throw. 
Hence,  Q  =  kd,  where  i  is  a  constant  for  a  given 
galvanometer. 

If  V  be  the  e.m.f.  in  c.g.s.  units  to  which  the  con- 
denser is  charged,  then 

Q  kd 


Capacity  of  condenser  =  C  =  y 


c.g.s.  units. 


With  the  arrangement  shown  in  Fig.  1,  it  is  obvious 
that  the  charging  e.m.f.  is  the  same  for  both  condensers, 

xi  j.  r  ,  n  kd2 

so  that  C\  =  -y1,  and  C2  =  -y-. 

C2  d2. 

Since  di  and  d2  are  expressed  in  the  same  unit,  Cx  and 
C2  must  also  be  in  the  same  unit,  which  may  be  the 
microfarad  or  ahy  other  chosen  unit. 

(To  he  continued.) 

Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  a.nd  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
ehoivs  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  -7. 

Can  you  please  inform  me  what  method  is  adopted 
to  prevent  the  steam,  in  high-pressure  turbines,  from 
passing  from  the  turbine  case  into  the  turbine  bearings  ? 
—  "  Turbo." 

Question  No.  8. 
I  have  a  small  machine-shop,  at  present  driven  by 
an  oil  engine.  I  propose  to  have  two  20-h.p.  motors  fitted 
in  its  stead,  and  the  shop  will  of  course  be  fitted  with 
electric  light.  Will  you  please  give  me  some  idea  how 
to  prepare  a  specification  in  order  that  I  may  have  the 
correct  type  of  motors,  fittings,  for  machine  lighting, 
double-pole  switches,  etc.,  fitted  to  meet  Home  Office 
requirements  ?  I  would  also  like  you  to  give  me  a  few 
hints  regarding  the  selection  of  motors  and  fittings. — 
"  Motor." 

(Replies  to  Questions  7  and  8  must  be  received  not  later 
than  September  15). 

Question  No.  9. 
A  fault  has  occurred  on  a  three-core  paper-insulated 
cable,  causing  a  complete  burn  out  for  a  distance  of  several 
feet!  The  cable  is  lead  covered  and  armoured,  and  the 
service  cut-outs  are  the  usual  iron  type.  Can  you  give 
me  a  method  of  localising  this  fault,  bearing  in  mind  that 
the  ordinary  loop  test  cannot  be  applied  in  this  case 
"  Burn."  . 

Question  No.  10. 
A   two-phase  motor,  12  h.p.,  1,440  revs,  per  minute, 
when  starting  against  30  per  cent,  of  full  load,  does  not 
behave  satisfactorily.    It  now  has  a  short-circuited  rotor, 
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;and  I  have  been  wondering  if  matters  would  be  improved 

(a)  by  fitting  a  wound  rotor  with  a  resistance  in  series,  or, 

(b)  by  inserting  an  auto-transformer  in  the  primary  circuit  ? 
The  latter  would  perhaps  be  cheaper,  but  I  would  like  to 
know  their  relative  merits. — "  Squirrel-.^ 

(Replies  to  Questions  9  and  10  must  be  received  not  later 
than  October  6U1.) 


Tfie  apparatus  consists  of  a  brass  bow  which  is  provided 
with  two  handles.  In  the  centre  of  the.  bow  a  small  milling 
cutter  is  arranged  on  a  small  shaft.  On  the  extreme  edge 
ol  the  bow,  near  the  handles,  adjustable  supports  are  fitted. 
These  supports  bear  on  the  commutator  and  may  be  ad- 
justed to  regulate  the  depth  to  which  it  is  desired  that  the 
mica  shall  be  cut. 


OERLIKON  SPECIALITIES. 


We  are  in  receipt  of  a  64-page  booklet  from  the  Oerlikon 
Construction  Company,  Oswaldestre  House,  Norfolk  Street, 
Strand.  This  interesting  little  booklet  illustrates  a  few  of 
the  many  specialities  manufactured  by  the  Oerlikon  Com- 
pany, and  we  take  this  opportunity  of  describing  some  of 
them  to  our  readers. 

The  Oerlikon  Company  are  well-known  in  this  country, 
especially  in  London,  where  some  of  their  largest  contracts 
included  the  erection  of  two  4,200  kw.  turbo-alternators 
at  the  Borough  of  St.  Marvlebone,  and  their  electrical  equips 
menl  was  fitted  on  68  three  car  units  for  the  L.  and  N.VV. 
Rlv.  Co. 


Fig.  1. 

Referring  to  their  specialities,  Fig.  1  illustrates  a  trans- 
former heating  device  for  wheel  tyres.  The  process  of  this 
device  is  based  upon  the  well-known  transformer  induction 
principle  that  forms  the  basis  of  the  melting  and  refining 
processes  used  in  metallurgy.  In  effect,  the  tyre  or  other 
ring  of  metal  that  is  to  be  heated  is  made  to  form  the  short- 
circuited  secondary  winding  of  a  transformer,  and  in  this 
current  is  induced  to  an  intensity  proportional  to  the  number 
of  ampere  turns  of  the  primary  coil,  the  induced  current 
generating  heat  in  the  ring  sufficient  for  the  requisite  ex- 
pansion. The  device,  which  consists  of  a  two-core  trans- 
former, is  mounted  on  a  suitable  iron  frame  for  convenient 
transport  on  rollers.  One  of  the  cores  of  the  transformer  is 
wound  with  tapped  coils,  the  object  of  the  tappings  being 
to  vary  the  current  produced  in  the  transformer  secondary, 
and  thus  to  suit  the  size  of  the  ring  to  be  heated,  because 
the  amount  of  heat  is  in  proportion  to  the  current  generated 
in  the  ring.  The  top  yoke  of  the  transformer  is  so  arranged 
that  it  can  be  turned  horizontally  around  one  of  the  two 
screw  spindles.  Both  of  the  spindles  must  be  loosened,  and 
one  removed  when  the  tyre  is  being  placed  in  position,  the 
top  yoke  heing  swung  to  one  side,  so  that  the  ring  to  be 
heated  can  be  put  over  one  of  the  vertical  cores. 

This  device  may  be  built  for  single-phase  or  polyphase 
Currents,  the  usual  voltage  being  200-220  volts.  The  total 
weight  of  the  complete  device  varies  between  .885  lb,  and 
075  lb.  Ii  is  solidly  built,  perfectly  safe  in  working,  and  it 
is  easily  transportable.  From  the  above  it  will  be  .seen 
that  it  is  far  superior  to  the  old  and  obsolete  gas  ring  w  hich 
is  in  use  at  the  present  time  in  many  traction  repair  shops. 

Fig.  2  gives  a  good  idea  of  the  Oerlikon  electrically-driven 
mica  cutting  apparatus  for  commutators.  This  device  is 
certainly  a  vast  improvement  upon  the  old  feather-edged  file 
and  hack-saw  methods  of  undercutting  mica,  and  as  such 
it  will  be  appreciated. 


Fig.  2. 

In  order  that  the  .apparatus  may  be  used  for  commutators 
of  different  diameters,  the  supports  are  made  interchange- 
able, supports  of  different  height  being  supplied  with  the 
apparatus.  Each  apparatus  is  supplied  with  five  different 
pairs  of  supports. 

-  The  cutter  is  run  at  a  speed  of  500-700  revolutions  per 
minute,  and  it  is  driven  by  means  of  a  £  h.p.  motor  through 
a  telescopic  shafting,  this  shafting  being  fitted  at  each  end 
with  a  universal  link.  Motors  to  suit  anv  current  or  voltage 
can  be  supplied  with  the  apparatus.  The  weight  of  the 
complete  apparatus,  inclusive  of  the  telescopic  shaft,  but 
exclusive  of  the  motor,  is  approximately  3.3  lb. 

Another  interesting  and  useful  machine  is  the  hvdro-elec- 
tric  riveting  machine  illustrated  in  Fig.  3.    As  will  be  seen 


Fig.  3. 

from  this  photograph,  the  machine  is  fitted  with  a  shackle 
to  allow  it  to  be  slung  with  the  riveting  straps  in  a  ver- 
tical position,  and  an  eye-bolt  (not  shown)  is  fixed!  near  the 
hand  wheel  to  allow  it  to  be  suspended  with  the  riveting 
snaps  in  a  horizontal  position. 

An  electric  motor  of  four  to  six  horse-power  at  1,420 
revolutions  per  minute  is  mounted  as  shown,  and  drives  a 
reciprocating  pump  by  means  of  worm  reducing  gear  and 
a  pair  of  connecting  rods.  A  starting"  resistance  for  the 
motor  is  bolted  to  the  frame  near  the  motor.  The  pump  is 
a  differential  piston-pump  with  a  bronze-bushed  cylinder,  and 
it  makes  170  strokes  of  i£  in.  length  per  minute.  It  acts 
upon  a  mixture  of  water  with  about  40  per  cent,  of  gly- 
cerine, as  this  liquid  does  not  freeze  at  temperatures  higher 
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than  from  2  deg.  above  zero  Fahr.,  to  13  deg.  below  zero 
Fahr.,  thus  the  machine  can  be  exposed  to  any  ordinary 
frost  without  bursting.  The  capacity  of  the  pump  is  equiva- 
lent to  a  circulation  of  about  2  gallons  per  minute. 

The  machine  is  compactly  built  and  weighs  about  2,750  lb., 
which  is  naturally  somewhat  more  than  that  of  an  ordinary 
hydraulic  machine.  Against  this,  however,  considerable 
practical  advantages  are  claimed.  During  a  ten-hours'  run 
we  understand  that  1,000  rivets  £  in.  in  diameter  have  been 
put  in  by  three  men  only,  although  no  special  facilities  For 
speed  were  arranged. 

A  very  interesting  speciality  of  the  Oerlikon  Company  is 
shown  in  Fig.  4.    This  illustrates  their  electrolyser  for  the 


Fig.  4. 


production  of  hydogen  and  oxygen.  The  system  of  ap- 
paratus has  been  greatly  developed  of  recent  years,  and  the 
wide  experience  gained  during  well  over  a  decade  has  re- 
sulted in  the  design  of  a  complete  series  of  fully-tried  electro- 
lysers  with  their  accessories. 

The  Oerlikon  electrolysers  consist  chiefly  of  a  number  of 
decomposition  chambers  or  cells,  connected  in  series,  and 
provided  with  an  automatically  operated  circulation  arrange- 
ment for  the  solution  and  the  gases,  which  arrangement 
keeps  the  chambers  always  properly  filled,  and  leads  the 
gases  by  the  quickest  route  to  the  gas  separators.  The 
electrodes  and  diaphragms  follow  alternately,  and  are 
carried  on  two  carefully  insulated  carrier  spindles.  These 


Fig.  5. 


are  pressed  together  by  means  of  a  heavy  screw  and  head- 
stock  plates.  The  electrodes  are  of  special  cast  iron, 
separated  from  each  other  by  diaphragms  made  of  specially 
prepared  asbestos,  provided  with  a  rubber  border  about 
ij  in.  in  width.  These  diaphragms  serve  both  as  a  packing 
and  insulating  medium,  The  space  between  two  electrodes 
and  one  diaphragm  represents  one  chamber,  element,  or 
cell,  and  the  number  of  chambers  required  is,  of  course,  a 
direction  function  of  the  voltage  of  the  electric  circuit. 

The  electrical  machinery  department  of  the  Oerlikon  Com- 
pany is  very  extensive.  They  manufacture  almost  anything 
from  a  steam  turbine  to  a  small  motor  fan.  It  must  be 
said  that  their  products  are  well-designed,  and  are  intended 
for  hard  wear  and  tear. 

Fig.  5  will  give  the  reader  an  idea  of  their  rotary  con- 
verters. It  will  be  observed  that  the  bearings  are  substan- 
tial, and  that  the  whole  machine  is  very  compact.  It  is 
quite  easy  to  get  to  the  internal  portions  of  the  machine 
for  cleaning  purposes,  a  decided  advantage  over  some  types 
of  machines. 


AN  E.T.U.  CONFERENCE. 


A  conference,  at  which  Sir  George  Askwith  presided,  was 
held  on  September  5th,  at  Montague  House,  Whitehall, 
between  representatives  of  the  Associated  Municipal  Elec- 
trical Engineers  and  the  Electrical  Trades  Union  concerning 
rates  of  wages,  war  awards  and  conditions  of  employment 
of  power  station  and  sub-station  engineers.  The  conference 
lasted  nearly  three  hours,  and  was  of  a  perfectly  amicable 
character  throughout,  and  it  will  not  be  long  ere  the  green 
card  issued  by  the  Electrical  Trades  Union  as  Working 
Rules  and  Conditions  for  Station  Engineers,  is  a  settled 
thing.  The  following  are  short  notes-  of  the  conference 
issued  by  Sir  George  Askwith  :  — 

At  a  conference  held  on  September  5th,  1917,  under 
the  chairmanship  of  Sir  George  Askwith,  in  regard -to 
claims  reported  by  the  National  Electrical  Trades  Union 
(with  the  National  Union  of  General  Workers)  it  was 
agreed  that  the  Secretary  of  the  Associated  Municipal 
Electrical  Engineers  should  ascertain  from  the  Borough 
Councils  in  the  list  given  below  of  boroughs  included  in 
their  association  with  such  members  of  the  councils  as 
may  be  desired  by  each  council  may  be  authorised. 

(A)  To  treat  with 

1.  The  Electrical  Trades  Union  in  respect  of  uniform  pay- 
ment and  conditions  for  electricians  at  power  stations  on  the 
basis  of  the  Union  Trade  Card  and  in  respect  of  the  settle- 
ment of  the  war  wages  to  be  added  to  the  wages  which  may- 
be agreed. 

2.  The  National  Union  of  General  Workers  (and  possibly 
the  Bricklayers !  Union  and  the  Workers !  Union)  for  con- 
sideration of  the  wages  of  the  semi-skilled  and  unskilled 
men  employed  at  power  stations  controlled  by  borough  coun- 
cils in  the  greater  metropolitan  area,  having  special  regard 
to  the  possible  principle  of  uniform  payment. 

And  (B)  to  have  power  to  refer  points,  failing  agreement, 
to  conciliation  or  arbitration. 

List  of  Boroughs.— St.  Pancras,  Flammersmith,  Battersea, 
Hackney,  Croydon,  Bermondsey,  Islington,  Stoke  Newing- 
ton,  Woolwich,  Gravesend,  St.  Marylebone,  Walthamstow, 
Bexlev.  Stepney,  Hampstead,  West  Ham,  Willesden,  Poplar, 
Fincbley,  Barnes,  Fulham,  Epsom,  Barking,  Southwark, 
Heston  and  Islcworth,  Ilford,  Hornsey,  Beckenham,  East 
Ham,  Watford. 

(Signed)  G.  R.  Askwith. 

Sept.  10,  1917. 


Fuel  Economy.  By  W.  H.  Booth.  Based  on  the  Author  s  Lec 
tures  to  Stokers  afc  the  Borough  Polytechnic.  A  book  of  direct  value 
to  those  interested  in  using  coal  with  economy  and  efficiency.  Royal 
Sro.  Illustrated/ Is.  Id.  net.  Dost  free  from  Blectbicitt  Offioui 
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arious  Items 


Preston. — The"'?  death  in  action  is  reported  of  Private  J. 
Gillibrand,  L.N.L.  Regiment,  aged  31.  Prior  to  enlistment  he 
was  employed  with  the  United  Electric  Car  Company,  Strand 
Road. 

1  Darwen. — Private  D.  Clark,  of  the  Loyal  North  Lancashire 
Regiment,  is  in  hospital  in  France  suffering  from  shrapnel 
wounds.  Prior  to  joining  the  Army,  he  was  employed  in  the 
office  of  the  Corporation  Tramways  Manager. 

Blackpool. — The  D.C.M.  for  exceptional  bravery  on  the 
battlefield  in  Flanders  has  been  awarded  Corporal  Francis  Hirst, 
R.F.A.  He  was,  prior  to  enlistment,  an  electrician  in  the 
Corporation  Tramways  Department. — — Private  John  Kinsey, 
King's  Own  Royal  Lancasters,  has  died  from  wounds  received 
in  action.  Prior  to  the  war  he  was  employed  at  Blackpool 
Corporation  Electricity  Works.  He  leaves  a  wife  and  six  young 
children. 

"  Silencing  "  Concrete  Floors.— This  may  be  done  by  giving 
the  floor  two  coats  of  cement  paint,  and  whilst  the  second  coat 
is  still  wet,  applying  a  thick  tar-paper,  the  underside  of  which 
is  also  still  wet  from  a  coating  of  cement  paint.  The  paper  is 
rolled  carefully  to  expel  all  air  bubbles,  and  then  forms  a  very 
durable  and  relatively  silent  -floor-covering.  This  method  has 
been  found  especially  useful  where  many  trucks  have  to  be 
rolled  about  over  concrete  floors. 

Mexico. — The  August  issue  of  our  contemporary,  the  "  Mexican 
Review,"  contains  most  interesting  articles  dealing  mainly  with 
"  The  Cost  of  the  Revolution,"  from  which  the  country  is  now 
recovering  so  rapidly  under  the  able  guidance  of  President 
Carranza,  and  "  The  Building  of  a  New  Mexico,"  as  well  as  an 
illustrated  chapter  entitled  "  Facts  About  Lower  California," 
which  shows  the  progress  being  made  in  this  isolated  Mexican 
State.    Altogether  a  very  readable  issue. 

Use  Good  Leather  !— Many  readers  would  be  only  too  glad  of 
the  chance  to  use  good  leather  for  belting  nowadays,  but  others 
there  are  (and  they  are  perhaps  more  numerous  since  prices 
went  up  to  war  level)  who  think  that  the  lower  price  of  second 
grade  belting  justifies  its  use,  in  some  services  at  any  rate.  The 
secret  of  economy  in  leather  belting  practice  is  to  use  only  the 
best  leather  obtainable  and  to  work  it  at  low  tension — say  70  lbs. 
per  sq.  in.  Inferior  belting  will  work  at  this  tension  for  a  time, 
but  it  is  only  the  best  leather  which  will  run  for  years— possibly 
tens  of  years  or  even  half  a  century — with  an  absolute  minimum 
of  attention.  Even  with  the  best  material,  such  long  life  is 
Obtainable  only  by  working  at  low  tension.  Best  material  and 
easy  working  conditions  are  both  essential,  and  both  pay  a 
handsome  dividend  in  the  shape  of  low  maintenance  costs. 

Belfast. — At  a  general  munitions  tribunal  for  Belfast  and  the 
North  East  of  Ireland  held  last  week,  the  City  Corporation  pre- 
ferred charges  against  32  employes  of* the  electrical  depart- 
ment for  having  gone  on  strike  without  a  grievance  and  having 
failed  to  report  the  differences  to  the  Board  of  Trade,  contrary 
to  the  provisions  of  the  Munitions  Act,  at  least  21  days  before 
going  on  strike.  Mr.  Lewis,  for  the  Corporation,  said. that  the 
defendants  had  the  semblance  of  a  grievance.  They  went  on 
strike  in  sympathy  with  certain  tramway  men  whose  wages  had 
been  reduced  by  the  tramway  manager.  Mr.  T.  W.  Bloxam, 
manager  of  the  electrical  department,  said  that  the  men  went 
on  strike  in  sympathy  with  the  men  of  another  department  and 
were  still  on  strike.  Only  six  hours'  notice  had  been  given  by 
the  men  instead  of  the  21  days'  notice  to  have  the  differences 
referred  to  the  Board  of  Trade.  For  the  defence,  it  was  con- 
tested that  the  men  were  interchangeable,  and  therefore  they 
were  directly  interested  in  the  matter.  The  Chairman  said  that 
assuming  interchangeability,  the  question  remained  whether 
they  had  gone  on  strike  at  a  few  hours'  notice,  not  having  a 
grievance  themselves.  At  the  request  of  the  solicitor  for  the 
defence,  an  adjournment  was  granted  for  half-an-hour,  at  the  end 
of  which  he  announced  that  the  defendants  had  agreed  to  return 
unconditionally  to  their  work.  The  Chairman  said  that  it 
would  not  be  unconditionally  as  far  as  he  was  concerned.  Had 
they  not  agreed  to  return  he  would  have  felt  it  his  duty  to  haye 
imposed  heavy  fines.  The  cases  were  adjourned  for  a  fortnight 
pending  the  immediate  return  of  the  men  to  their  work,  which 
they  agreed  to  do  at  once. 

Field  Telephones  fob  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  K.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones.   130  pp..  70  illustrations.    2a.  9d.  post  tree  from  Electricity 


Bolton. — Signaller  Lewis  Foster,  Warwickshire  Regiment, 
has  been  killed  in  action.  Prior  to  enlistment  he  was  employed 
at  the  Tramway  Offices.  - 

Burnley.— Gunner  John  R.  Morris,  R.F.A.,  has  been  killed  in 
action.  Prior  to  enlistment  he  was  employed  on  the  Burnley 
tramways.    .  ' 

Insulated  Copper  Wire  and  Cables.— Recently  the  Copper 
Department  of  the  Ministry  of  Munitions  has  allowed  copper 
for  insulated  wire  or  cable  to  be  supplied  for  repairs  and  main- 
tenance to  industrial  machinery  under  the  customers'  own  "  B 
Certificates,  and  it  has  now  been  decided  to  discontinue  the 
rationing  arrangement.  . 

%  Blackburn. — The  Lancashire  and  Cheshire  Tramways  Mana- 
gers' Association  are  invited  by  the  Electricity  and  Tramways 
Committee  of  the  Corporation  to  hold  their  next  meeting  in 
November  at  Blackburn,  and  Councillor  Higham  (vice-chair- 
man) and  Mr.  Cowell  (Tramways  Manager)  have  been  authorised 
to  make  the  necessary  arrangements. 

Prohibited  Exports— The  Supplement  to  the  Board  of 
Trade  Journal "  of  September  6  contains  complete  lists,  of 
articles  which  according  to  the  latest  information  received 
bv  the  Board  of  Trade,  are  prohibited  to  be  exported 
from  Norway,  Portugal,  Russia,  Spain,  Sweden  and  Switzerland. 
The  Supplement  also  contains  a  reprint  of  the  United  Kingdom 
Contraband  List  in  its  present  form.  Copies  may  be  obtained 
at  a  cost  of  3d.  (3^.  post  free),  either  from  any  bookseller, 
or  from  His  Majesty's  Stationery  Office,  Imperial  House,  Kings- 
way,  London,  W.C.2. 

Electrical  Apprentice  and  the  Army.— An  important  case 
came  before  the  Carmarthen  Magistrates  recently  when 
Mr  H  Herbert  Arthur,  manager  of  the  local  Electric  Supply 
Company  summoned  a  youth  named  Charles  Neville  Basker- 
ville  of  12,  John  Street,  for  leaving  the  service  of  the  Company 
to  join  the  Royal  Flying  Corps,  in  contravention  of  a  deed  of 
indenture,  and  his  commanding  officer  (Major  E.Tarkin)  was  sum- 
moned to  show  cause  why  an  order  should  not  be  made  against 
him  to  deliver  up  Baskerville.  The  Major  wrote  stating  Section 
96  (4)  was  his  defence  :  "An  apprentice  shall  not  be  claimed 
in  pursuance  of  this  section  unless  he  was  bound  for  four  years 
by  a  regular  indenture  and  was  under  the  age  of  sixteen  when 
so  bound  "  He  (the  Major)  understood  Baskerville  was  appren- 
ticed for  three  years.  The  solicitor  for  the  defence  (Mr.  Morris) 
said  that  Baskerville  was  not  bound  by  the  deed  of  indenture 
because  he  had  not  signed  it,  but  the  prosecutors  stated  that 
his  mother  signed  same  on  his  behalf.  The  prosecutor  said 
all  the  Company  wanted  was  for  Baskerville  to  remain  -for  a 
time  in  order  to  instruct  a  new  apprentice  coming  in  next  week 
in  regard  to  his  duties.  Mr.  Morris  further  stated  that  if  the 
Bench  decided  against  him,  he  should  take  the  case  further 
as  the  boy  should  have  b.een  made  a  party  of  the  agreement. 
The  magistrates  adjourned  the  case  for  14  days,  in  order  to 
look  up  the  point  raised.  Baskerville  to  return  to  his  depot 
meanwhile.  ^ m 

The  Brooks'  Electrical  Supplies  Co.  advise  us  that  they  have 
opened  an  office  at  3,  Godliman  Street,  London,  E.C.  4,  where 
they  will  carry  on  business  as  dealers  in  electrical  apparatus  m 
general,  and  torches  and  re-fills  in  particular.  They  invite 
inquiries.  —— — — — — — — 
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TWO  VARIABLE  LAMP  RESISTANCES. 


By  G.  YV.  Stubbings. 

The  present  article  describes  the  connections  of  two  handy 
lamp  resistances  in  which  several  series  parallel  combina- 
tions are  possible,  and  which  can  be  made  with  such 
ordinary  plugs  and  switches  as  are  to  be  found  in  the 
stores  of  all  central  stations.  The  first  of  these  is  a  port- 
able lamp  box,  for  giving  a  small  artificial  load  for  fault 
localisation  or  small  meter  testing  in  situ     The  diagram, 
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Fig.  1. — L,  Lamps  ;  S1;  S2,  S3,  Sockets  ;  Pi,  Plug  with 
Flex  Leads  ;  P2,  P3,  Short  Circuited  Plugs. 

Fig.  1,  shows  three  lamps  with  three  ordinary  5  amp.  plugs 
and  sockets.  These  will  usually  be  found  sufficient  for 
either  of  the  purposes  referred  to.  For  small  meter  tests, 
three  16  amp.  lamps  will,  in  parallel,  give  a  current  of 
about  0.9  amp.,  while  these  lamps  connected  in  series  will 
give  a  current  of  about  0.07  amp.,  enabling  starting  current 
to  be  observed  approximately.  For  fault  localising  by  the 
fall  of  potential  method,  with  a  deliqate  milli-voltmeter,  it  is 
advisable  to  use  as  small  a  current  as  possible,  as  a  large 
current  will  frequently "  cause  the  resistance  of  the  fault  to 
vary,  and  thereby  render  accurate  observations  impossible. 

Although  the  connection  of  three  lamps  are  shown,  the 
system  could  easily  be  extended  to  use  four  or  more  lamps, 
a  corresponding  number  of  plugs  being  used.  The  greater 
the  number  of  lamps  "used,  the  greater  will  be  the  number 
of  variations  of  current  possible.  It  will,  however,  be  found 
that  three  lamps  will  be  sufficient  for  all  ordinary  purposes, 
and  if  the  lamp-holders  are  fixed  in  a  well-made  box  the 
arrangement  will  be  very  portable. 


The  lamp-holders  are  connected  up  as  shown.  Twu  of  the 
plugs  are  .short-circuited  permanently,  and  should  be  at- 
tached to  the  exterior  of  the  box  with  short  pieces  of  chain. 
The  three  sockets  will  also  be  fixed  to  the  outside  of  the 
box.  The  third  plug  has  connected  to  it  two  flexible  leads 
of  convenient  length.  These  leads  should  be  strongly  in- 
sulated to  withstand  rough  usage,  and*  they  -should  be 
separate  and  not  twisted  together.  They  can  conveniently 
be  made  each  of  a  length  of  single  70/40  S.W.G.  silk- 
covered  flex  served  with  two  layers  of  London  tape.  For 
the  free  ends  two  small  universal  test  clips  as  supplied  by  the 
L.P.S  Electrical  Co.  will  be  found  very  convenient.  The 
plug  end  of  this  flexible  should  be  securely  attached  to  the 
box,  so  that  the  live  pins  of  the  plug  cannot  inadvertently 
fall  on  to  any  earted  metal  while  changing  from  one  socket 
to  another. 

With  the  connections  as  shown  the  following  combina- 
tions are  possible  : — 

Live  plug  in  S,,  S2  and  S3  open;  3  lamps  in  series1. 

Live  plug  in  S,,  S2  open,  S,  short-circuited;  i  lamp  alone. 

Live  plug  in  SM  S.  and  S,  short-circuited;  3  lamps  in 
parallel. 

Live  plug  in  S2,  S,  and  S3  open;  2  lamps  in  series. 
Live  plug  in  &2;  Si  and  S,  short-circuited;  2  lamps  in 
parallel. 

Live  plug  in  S2,  S,  open,  and  S3  short-circuited;  1  lamp 
in  series  with  2  lamps  in  parallel. 

If  3  lamps  of  different  candle-power  were  used  the  pos- 
sible Variations  would  be  considerably  increased  in  number. 
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Fig.  2. 
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-Si,  Single  Way  Switch  ;  S2, 
Swcithes  ;  L,  Lamps. 


•e- 

S,.  Two,  Way 


Fig.  2  gives  the  connections  of  a  variable  resistance  useful 
for  a  meter-repairer's  bench,  to  enable  meters  to  be  tried  on 
starting  current  after  assembling.  Four  lamps  and  three 
switches,  one  single-way  and  two  two-way,  are  used.  With 
the  lamps  wired  up  as  shown  the  following  combinations  are 
possible  :  Four  lamps  in  series,  three  lamps  in  series,  two 
lamps  in  series,  one  lamp  in  series  with  two  lamps  in 
parallel,  one  lamp  alone,  two  lamps  in  parallel ;  these  com- 
binations corresponding,  if  four  8  c.p.  lamps  are  used  on  a 
voltage  of  230,  to  the  following  currents  :  0.03,  0.04,  0.07. 
0.09,  0.16,  0.32  amps.  By  furnishing  the  meter-repairer  with 
a  pair  of  leads  interposed  in  this  circuit,  and  by  fixing  the 
switches  in  a  convenient  position,  an  appropriate  starting 
current  for  any  meter  in  common  use  can  instantly  be 
Obtained. 

It  is  possible,  although  the  writer  has  not  fully  investi- 
gated the  matter,  that  the  above  control  could  be  obtained 
by  the  use  of  a  smaller  number  of  special  switches.  The 
use  of  a  two  way-off  switch  at  Ba  would  also  give  an  off 
position  for  the  combination.  The  object  of  the  writer  has, 
however,  been  to  devise  an  arrangement  that  could  be  in- 
stalled without  the  use  of  special  switches,  as  these  are 
not  carried  in  stock  by  the  majority  of  central  stations,  and 
it  frequently  happens  that  if  the  materials  for  some  small 
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improvement  are  not  immediately  to  hand  the  improvement 
never  gets  carried  out.  It  may  be  mentioned  that  the  lead9 
for  the  meter  repairer's  use  can  be  convenientlv  connected 
in  the  circuit  by  means  of  a  plug  and  socket,  "which -plug 
will  also  serve  as  a  switch  for  the  whole  combination. 

In  conclusion  the  writer  would  desire  to  draw  special  at- 
tention to  the  desirability  of  using  a  plug  and  socket  instead 
of  a  pair  of  terminals  on  a  portable  lamp  box.  Terminals 
are  frequently  fixed  on  the  outside  of  these  .boxes,  and,  as 
one  is  alive  whilst  testing,  are  a  possible  source  of  trouble, 
unless  insulated.  Even  if  insulated,  there  is  always  the 
probability  of  the  live  terminal  working  loose,  and  allowing 
the  live  lead  to  fall  on  to  some  earthed  metal.  The  use  of 
a  plug  and  socket  not  only  removes  these  disadvantages, 
but  also  lessens  the  probability  of  the  leads  belonging  to' the 
box  being  lost  or  mislaid. 


STEE  LWOR  K  S  E.LECTR  I F I  CAT  ION. 

Direct  Drive  ok  20-ixcn  Bar  .Mill 
_  British  steel  manufacturers  having  been  under  the  neces- 
sity of  increasing  their  output  to  a  point  which  in  pre-war 
days  would  have  been  deemed  impossible,  have  naturally 
resorted  to  electrification  in  all  their  departments  to  achieve 
this  end.  The  demand  for  electrical  plant  for  steel  works 
has  imposed  a  great  strain  upon  electrical  manufacturers, 
and  for  no  particular  class  of  work  has  the  demand  been 
keener  than  for  rolling  mill  motors.    An  example  of  what 


Fig.  i- — General  View  of  the  20-inch  Bar  Mill  at  Messrs. 
Johnson's. 


has  been  done  is  to  be  found  in  a  new  extension  of  Messrs. 
Johnson's  Iron  and  Steel  Works,  West  Bromwich,  where 
there  has  recently  been  laid  down  a  new  20-inch  two-high 
bar  mill  which  embodies  the  latest  improvements  in  the 
electrical  driving  of  roller  mills.  The  mill  (of  which  a 
general  view  is  shown  in  Fig.  1)  consists  at  present  of 
one  srand  of  rolls  (eventually  to  be  increased  to  two)  for 
dealing  with  bell  furnace  iron  and  steel  blooms,  and  is 
driven  direct  by  a  continuous  current  "  YVitton  "  motor 
(of  which  a  view  is  given  in  Fig.  2)  without  any  gear  or 
ropes.  The  motor  drives  the  mill  direct,  and  a  flywheel  is 
interposed  between  the  motor  and  the  mill.  This  motor 
has  an  output  of  300  b.h.p.  on  continuous  rating  at  52 
revolutions  per  minute,  and  has  an  overload  capacity  of 
100  per  cent,  for  short  periods.  It  is  designed  for  speed 
adjustment  by  shunt  regulation  from  normal  speed  up  to 
100  r.p.m.  on  light  load,  and  is  compound  wound  in  order 
to  give  a  drop  in  speed  of  about  20  per  cent,  between  a 
light-load  and  a  full-load,  thereby  enabling  the  flywheel 
to  take  a  share  of  the  load  during  heavy  passes.  In  order 
to  accommodate  the  motor  to  the  particular  requirements 


of  various  classes  of  work,  a  diverter  is  provided  on  the 
switch  panel,  enabling  the  amount  of  compounding  to  be 
easily  varied.  In  this  way  the  drop  in  speed  of  the  motor 
can  be  adjusted  and  the  flywheel  can  be  "called  upon  for  a 
heavier  or  lighter  amount  of  work. 


Fig.  2. — 300  h.p.  "  Witton  "  Motor  Driving  the  Mill. 


The  motor  shaft  runs  in  two  pedestal  bearings,  being 
connected  by  a  flexible  coupling  to  the  flvwheel.  The  fly- 
wheel shaft  also  runs  in  two  pedestal  bearings,  one  of  which 
is  carried  on  an  extension  of  the  motor  bedplate. 

The  flywheel  is  18  ft.  in  diameter  and  weighs  about  20 
tons.  It  is  equipped  with  a  hand-brake  operating  on  the 
lower  half,  by  means  of  which  the  mill  can  be  brought 
rapidly  to  rest. 

The  mill  is  driven  from  the  flywheel  shaft  by  means  of  a 
wobbler  and  disconnecting  coupling. 


Fig.  3.—"  Witton  "  Switchgear  Controlling  the 
Ins-tallation. 
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To  accommodate  the  electrical  plant,  a  wood-paved  motor- 
house  has  been  built.  This  house  encloses  the  motor, 
switehgear,  flywheel  with  its  bearings,  and  overhead  travel- 
ling crane,  the  crane  rails  being  continued  so  that  the 
crane  can  also  travel  outside  over  the  mill  housings,  for 
which  purpose  the  ]X)rtk>n  of  the  steel  partition  at  the  crane 
level  i-;  arranged  to  swing  open.  Two  doors  completely 
enclose  the  electrical  plant  from  the  dust  of  the  mill,  as 
shown  in  Fig.  3. 

The  motor  is  controlled  by  a  switch  panel  fitted  with 
1  Apanded  metal  sides  and  door.  This  panel  comprises  a 
double-pole  main  switch,  circuit  breaker,  ammeter,  volt- 
meter, kelvin  (watthour)  meter,  speed  regulator,  diverter 
for  carrying  the  compounding,  and  multiple  switch  starter 
with  grid  resistances.  The  apparatus  is  interlocked  by- 
means  of  the  special  G.E.C.  arrangement  for  rolling  mill's 
which  ensures  the  motor  being  started  with  full  field  and 
the  switches  operated  in  the.  correct  sequence. 

By  the  same  device,  the  Circuit-breaker  is  'prevented  from 
being  closed  should  the  starter  have  been  left  in  the  running 
position. 

The  power  for  driving  the  motor  is  supplied  by  the  West 
Bromwieh  Corporation  Electricity  Department. 

The  electrical  plant  and  flywheel  was  supplied  by  the 
General  Electric  Co.,  Watton,  Birmingham,  and  Queen 
Victoria  Street,  London,  to  the  specification  of  Messrs. 
Walter  Dixon  and  (*Y>.,  38,  Bath  Street,  Glasgow,  the  con- 
sulting engineers. 

Indebtedness  is  expressed  to  Messrs.  Johnson  for  per- 
mission to  take  the  accompanying  photographs  and  to  pub- 
lish this  description. 


TO  PREVENT  OIL  SYPHONING  OVER  CON- 
DUCTORS FROM  TRANSFORMERS. 


By  S.  F.  Fletcher. 


The  syphoning  of  transil  oil  from  oil-filled  electrical  ap- 
paratus is  as  old  as  the  use  of  transil  oil.  The  oil  syphons 
up  ihe  leaos  and  seeps  over  apparatus  and  floors,  causing 
stickiness,  the  collection  of  dirt  and  dust  and  stains,  all  of 
w  hich  are  undesirable.  But,  more  important  still,  the  presence 
of  oil  is  often  harmful  in  that  it  causes  the  rapid  deteriora- 
tion in  both  mechanical  and  dielectric  strength  of  ruibber 
and  insulating  materials  containing  it,  while  the  collection 
of  dirt  tends  to  cause  grounds  and  breakdowns.  Svphoning 
of  oil  is  always  undesirable  and  is  best  attended  to  when  the 
apparatus  is  placed  in  service. 
•  In  the  Electrical  Review  and  Western  Electrician  of 
March  10,  1917,  a  contributor  described  a  method  of  pre- 
venting syphoning  by  injecting  glvcerine  into  the  strands 
of  the  cable.  Glycerine  is  not  always  on  hand,  and  it  is 
thought  there  is  no  assurance  that  such  a  practice  would 
be  of  permanent  effect,  hence  other  methods  may  some- 
times be  preferable.  The  oldest  way  to  prevent  svphoning 
is  undoubtedly  to  cut  back  the  insulation  for  one  or  two 
inches  and  solder  the  strands  together  as  this  prevents  the 
oil  oozing  through  the  cable  strands  by  capillary  attraction. 

Another  way,  somewhat  more  troublesome  to  accomplish 
but  more  satisfactory,  consists  of  introducing  an  air  gap 
between  the  conductor  and  the  insulation.  This  can  he  dim, 
by  cutting  back  the  .insulation  three  to  six  inches,  soldering 
the  intervening  space  so  that  all  the  strands  of  the  cable 
are  made  into  one  solid  mass,  and  covering  the  whole  with 
a  sleeve  of  insulating  material  in  such  a  way  that  an  air 
gap  exists  between  the  soldered  conductor-  and  the  inside 
ot  the  irfsulating  sleeve.  When  in  place  the  sleeve  is  wrapped 
with  insulating  cloth  or  tape,  which  holds  it  in  place  If 
one  more  refinement  is  desired,  it  is  well  to  drill  two  or 
three  holes,  each  about  %  inch  diameter  in  the  sleeve  leav- 
ing them  "  open  "  or  uncovered  when  putting  on  the 'wrap- 
pings of  doth  or  tape.  A  joint  made  ip  this  Way  will  have 
a  somewhat  larger  outside  diameter  than  the  rest  of  the 
Caible.  l»ut  it  will  have  as  high  insulating  qualities  as  the 
remainder  of  the  cable,  there  will  be  no  naked  parts  ex- 


posed, and  syphoning  will  he  surely  prevented.  If  il  is  in- 
expedient to  open  the  conductor  to  permit  of  slipping  ihc 
sleeve  on  to  the  conductor,  the  sleeve  may  he  made  in  two 
longitudinal  parts  which  are  applied  to  the  conductor  and 
then  tied  in   place  by   the  wrapping. 


THE  CONNECTIONS  Oh"  AX   INDUCTION  WATT- 
HOUR  METER  (B.T.-H.  TYPE.) 

H.  R.  (Belper)  writes  : —  Will  you  please  show  me  the 
connections  of  an  induction  watt-hour  meter  (B.T.-H.). 
Flow  would  you  reverse  the  direction  of  rotation  of  this 
meter  if  it  happens  to  run  in  the  wrong  direction  > 

.-I. --The    single-phase    induction    meter,    B.T-FI.  type 
R.H.,  consists  of  four  distinct  parts: — 
!.  A  potential  element. 

2.  A  current  element. 

3.  An  aluminium  disc. 

4.  A  permanent  magnet. 

The  aluminium  disc  is  bee  to  rotate  between  (he  poles  of 
the  permanent  magnet. 

The  B.T.-H.  polyphase  meter  is  really  two  single-phase 
meters,  these  being  arranged! one  above  "the  other;  the  two 
discs  are  connected  to  one  spindle.  In  order  to  give  H.  R. 
a  clear  impression  of  the  connections  of  a  B.T.-H."  in- 
tegrating watt-hour  meter,  it  is  necessary  to  show  a  com- 
plete lay-out  of  the  connections  of  the"  transformers  and 
instruments  connected  to  it.  In  the  diagram  we  show'  such 
a  meter  connected  to  a  three-phase  supply,  through  current 
and  potential  transformers. 


The  connections  to  the  E.H.-T.  fuses  of  the  potential 
transformers,  marked  "  mains,"  are  usually  taken  from 
the  three-phase  supply  links  of  the  feeder  cable  box  in  the 
bottom  of  the  cell.  The  current  transformers  are,  of  course, 
connected  to  the  main  circuit,  their  position  usually  being 
between  the  links  referred  to  above  and  the  main  switch 
It  will  be  noticed'  that,  on  the  low  tension  side,  the  trip 


♦ 


558 


ELECTRICITY. 


September  21,  1917. 


fuses  are  in  parallel  with  the  trip  coils.  Thus,  if  a  fuse 
blows,  the  fuse  must  be  replaced  before  the  switch  may  be 
placed  in  position.  The  switch  is  tripped  if  any  of  the  three 
fuses  blow,  because  the  three  tripping  pins  strike  the  same 
tripping  bar. 

In  the  diagram,  the  current  and  potential  transformers 
and  the  earthed  meter  terminals  are  shown  connected  to- 
the  same  earth  bar.  In  actual  practice  this  is  not  so,  the 
meters  and  other  instruments  are  connected  to  one  earth 
bar,  this  bar  runs  along  the  whole  length  of  the  switch- 
board. So  it  is  with  the  current  and  potential  transformers, 
an  earth  tape  runs  the  whole  length  of  the  cells,  and  to  it 
the  transformers  are  connected. 

Our  object  in  referring  to  this  is,  that  we  do  not  desire 
our  readers -to  be  under  the  impression  that  an  earth  lead 
is  run  from  each  instrument  to  the  transformer  earth  bar. 
Of  course  it  really  is  the  same  thing,  as  both  earth  bars 
are  eventually  connected  to  the  same  earth,  but,  as  it  is 
the  B.T.-H.  standard  practice,  we  quote  it  as  such.  To 
reverse  the  direction  of  rotation  it  is  neoessarv  to  change 
over  the  leads  on  the  low  tension  side  of  the  potential  trans- 
former. 


SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 

Electrical  Engineering,  Grade  II.,.  C.C.  Wor&. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I. E.E. 

{Continued  jrom  page  548.) 
[In  a  number  of  copies  of  last  week's  Electricity,  Fig.  1 
appeared  with  a  break  in  the  circuit  between  the  galvanometer 
and  the  common  terminal  of  the  condensers.  It  will  be  obvious 
that  this  is  incorrect,  since  the  galvanometer  circuit  is  controlled 
by  either  Si  or  52.] 

Q.  3. — Explain  how  you  would  calibrate  an  ampere- 
meter reading  to  100  amperes  by  iheans  of  a  potentid- 
meter. 

A.  3. — The  method  employing  a  potentiometer  for 
calibrating  an  ammeter  involves  the  sending  of  the 
same  currents  through  that  ammeter  and  through  a 
standard  resistance,  and  measuring  the  corresponding 
values  of  the  voltage  drop  across  the  latter.  Conse- 
quently, it  is  first  necessary  to  standardise  the 
potentiometer  so  that  the  p.d.  across  the  standard 
resistance  can  be  read  directly  in  volts.  This  is 
accomplished  in  the  following  manner  :■ — ■ 

An  accumulator  A  is  connected  across  the  potentio- 
meter, which  consists  of  a  variable  resistance  R  con- 
nected in  series  with  fixed  resistances  r  and  s.  The 

A 


Fig.  2. 


R  (VywvwYWvs  A 

pi  


B  1 

resistance  r  is  sub-divided  into  about  twenty  equal  parts 
with  contacts  usually  arranged  in  the  form  of  a  dial ; 
and  the  stretched-wire  resistance  s  is  made  equal  in 
resistance  to  one  step  of  r  and  has  a  scale  (generally 
marked  in  1,000)  alongside  of  it.  Contactrmakers  C  and 
D  are  wired  through  a  galvanometer  G  and  a  key  K  to 
the  potential  terminals  P  P,  across  which  is  connected  a 
standard  cadmium  cell  whose  e.m.f.  is  known  with  great 
accuracy,  being  1.0183  volts  at  209  C.    Care  must  be 


taken  to  wire  A  and  B  so  that  their  relative  polarities 
are  correct. 

Contact  C  is  then  set  on  stud  10,  and  D  is  placed 
opposite  183  on  the  slide-wire  scale  ;  and  R  is  varied 
until  no  deflection  of  the  galvanometer  is  obtained  upon 
closing  K.  Under  these  conditions,  the  p.d.  across  s 
and  across  each  step  of  r  is  XV  of  a  volt,  so  that  the  p.d. 
between  any  two  points  on  r  and  s  can  be  read  directly 
from  the  corresponding  numbers.  Thus,  if  C  be  put 
on  the  15th  stud  and  D  be  set  at  843  on  the  slide-wire 
scale,  the  p.d.  between  C  and  D  would  then  be  1.5843 
volts. 

The  standard  cell  B  is  next  replaced  by  a  known 
resistance  H,  which  is  connected  in  series  with  the 
ammeter  A  to  be  calibrated,  a  Variable  resistance  F, 
and  one  or 'more  accumulators  E  capable  of  giving 
100  amperes,  care  being  taken  to  arrange  that  the 

P  P» 


Fig.  3. 


polarity  of  E  relative  to  P  P  is  correct  (see  Fig.  3). 
Since  the  p.d.  across  the  whole  of  r  and  s  cannot  exceed 
2  volts,  the  value  of  H  must  be  so  chosen  that  with  a 
current  of  100  amperes  flowing  along  it,  the  p.d.  across 
it  is  less  than  2  volts.  In  this  particular  instance,  it 
will  be  most  convenient  to  arrange  for  H  to  be  0.01  ohm, 
since  this  gives  a  maximum  p.d.  of  1  volt. 

Resistance  F  is  now  varied  so  as  to  give  currents  of, 
say,  5,  10,  15,  -  -  -  100  amperes;  and  for  each  value, 
the  sliding  contacts  C  and  D  are  adjusted  until  no 
deflection  is  obtained  on  the  galvanometer  on  closing  K, 
and  the  corresponding  p.d.  across  H  is  read  directly  off 
the  scales  on  r  and  s.  For  example,  suppose  the  potentio- 
meter reading  to  be  8.137  when  the  ammeter  registers 
80  amperes  ;  then  the  p.d.  across  H  is  0.8137  v0^>  and 
the  true  value  of  the  current  is  81.37  amperes,  so  that 
the  ammeter  is  then  reading  low  by  1.37  amperes. 

When  an  ammeter  is  being  calibrated,  it  is  always 
advisable  to  take  readings  with  both  ascending  and 
descending  values  of  the  current. 

(To  be  continued.) 


A  New  Book  on  C.C.  Motors  and  Control  Apparatus. — Although 
most  large  generating  systems  are  A.C.,  by  the  time  the  power 
arrives  at  the  motors  in  workshops  and  elsewhere  it  has  been 
converted  to  C.C.  (or  D.C.)  in  a  great  many  cases.  Add  to  these 
the  large  number  of  purely  C.C.  systems,  and  it  will  be  under- 
stood why  the  continuous-current  motor  is  so  much  more  widely 
employed  than  its  A.C.  relative.  The  war  has  considerably 
increased  the  rate  at  which  the  use  of  electric  power  is  deve- 
loping, and  the  number  of  people  to  whom  a  comprehensive 
book  dealing  solely  with  C.C.  Motors  and  Control  Apparatus 
is  necessary  must  be  very  great.  This  want  should  now  be 
satisfied  by  a  new  book  by  Mr.  W.  Perren  Maycock,  M.I.E.E., 
which  has  just  been  published,  and  which  deals  very  fully  with 
most  branches  of  the  subject.  In  writing  this  book,  whose  title 
corresponds  with  the  heading  of  this  note,  Mr.  Maycock  has 
had  the  assistance  of  Mr.  E.  Hughes,  B.Sc,  whose  name  is 
known  to  our  readers.  A  great  deal  of -time  and  care  has  been 
expended  on  the  book,  which  comprises  330  pages  and  15b 
illustrations,  including  many  original  diagrams.  Though  the 
price  may  be  considered  high,  post  free  6s.  4d.  from  Electricity 
Office,  it  is  really  low  if  the  book  proves  of  constant  use  to  its 
owner  for  years  to  come.  We  shall  review  the  work  in  due 
course  in  these  columns. 
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SIEMENS  MOTORS 


—  for  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEGRAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5350. 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


BANK   OF   FOUR   400    KVA.    10,000    V.   SINGLE-PHASE   TRANSFORMERS   FOR  -  JAPAN. 

[td 


Johnson  and  Phillips  l™ 

Charlton.  LondonSE 
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HEN  LEYS  CABLES 


3    Core  Paper 
Insulated  and 
Lead  Sheathed 
Cable. 


For  the 
transmission 
of  Electrical 
Energy  for 
any  purpose. 


Shaped  Conductor 
Cable,  with  neutral 
half  section  ;  Paper 
Insulated  and  Lead 
Sheathed, 


India  Rubber,  Paper,  Vulcanised  Bitumen,  Gutta  Percha 
insulated,  Braided,  Served,  Lead  Covered,  Wire  Armoured 
or  Steel  Tape  Armoured,  For  use  under  any  working 
condition,    indoor    or    outdoor,    in    soil,    water    or  air. 


W.    T.  HENLEY'S 

Bio  m  field  Street 


Telegraph 


Works  Co.,  ltd. 

LONDON,  E.C.  2. 


Book    your  Order 
NOW-for 

TORCHES 

AND 

FLASH- 


LIGHTS. 


Tubular  Torches  — 
Large,  Medium  and 
small  sizes.  Nickel 
and  oxidised  finish. 
Best  quality  through- 
out. Write  for  List 
No.  FL  2. 


S.  G.  LEACH  &  Co.,  Ld., 

Electrical  Engineers 
and  Manufacturers, 

26—30,  Artillery  Lane,  E.C.  2. 


—  THE  — 

Telegraph  S  Telephone  Journal. 

A  MONTHLYJOURNAL  DEVOTED  TO  THE  TELEGRAPH  &  TELEPHONE  SERVICE 

PRINCIPAL  CONTENTS  OF  THE  SEPTEMBER  ISSUE. 
BRITISH  TELEGRAPH  PRACTICE. — VI. 
DUDLEY  AUTOMATIC  EXCHANGE.     By  H.  W.  Dipple. 
Editorials— THE  OTHER  END.     THE  AUTOMATIC 
ANOTHER  YEAR- 
APPLICATION  OP  THE  DUPLEX  TO  THE  BAUDOT  SYSTEM. 
THE  TELEPHONE  IN  MODERN  DRAMA.  By  Celia  Kate  Hooper. 
TELEGRAPHIC  MEMORABILIA. 
LONDON  TELEPHONE  SERVICE  NOTES. 


Annual  Subscription,  4s.  6d.  Post  Free.  Single  copies  3d.  (44d.  Post  Free) 
GENERAL  POST  OFFICE.  LONDON. 


F.WIGGINS*  SONS 

102.  103. 104.  MInorlee.  London. 

»K;  For  Lamps,  Stoves,  Ventilators, 
Eleotrioal  Work,  Philosophical, 
and  for  all  purposes. 
Largest  Stock  in  the  World. 
Contractors  to  H.M.  Government 
&     Telephone  No.  2248  Avenue. 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
All  Descriptions. 


ENGINEERING  ,  TECHNICAL  OPTICS 

NORTHAMPTON  POLYTECHNIC  INSTITUTE, 
St.  John  Street,  London,  E.C. 

ENGINEERING   DAY  COLLEGE. 

Full  Day  Courses  in  the  Theory  and  Practice  of  Civil,  Mechanical  and 
Electrical  Engineering  will  commence  on  Monday,  1st  October,  1917.  The 
Courses  in  Civil  and  Mechanical  Engineering  include  specialisation  in 
Automobile  and  Aeronautical  Engineering,  and  those  in  Electrical  En- 
gineering include  specialisation  in  Radio-Telegraphy. 

Entrance  Examination  on  Tuesday  and  Wednesday,  25th  and 
26th  September,  1917.  These  courses  include  periods  spent  in  commer- 
cial workshops  and  extend  over  four  years  They  also  prepare  for  the 
Degree  of  B.Sc.  in  Engineering  at  the  University  of  London.  Fees.  £15 
or  £11  per  annum.  » 

Three  Entrance  Scholarships  of  the  value  of  £52  each  will  be  offered 
for  competition  at  the  entrance  examination  in  September,  1917. 

™  ,.      ^  t,       m.       „  TECHNICAL  OPTICS. 

Full  and  Part  Time  Courses  in  this  important  department  of  Applied 
Science  will  be  given  in  specially  equipped  laboratories  and  lecture  rooms. 
An  Aitchison  Scholarship  (value  £30)  will  be  offered  In  this  department 
at  the  entrance  examination. 

Full  particulars  as  to  fees,  dates,  etc.,  and  all  information  respecting 
the  work  of  the  Institute,  can  be  obtained  at  the  Institute  or  on  appli- 
cation to — 

B-  MULLINEUX  WALMSLEY,  D  Sc,  Principal. 
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TO   OUR  READERS. 

Electeiciti  is  published  every  Friday,  and  is  on  sal9  at  the  principal 
Railway  Station  Bookstalls  and  Nevvsai^'iita  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  ncoessarily  identify  himself  with  their 
Tiews.  .  , 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
itamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing:  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  applioation. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

AH  remittances  payable  to  the  Publishers,  S.  Renteil  and  Co.,  Ltd., 
86-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


BRITISH 
MADE 


STRONG,  RELIABLE. 
■BRILLIANT,  ECONOMICAL 


Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 


The 
Ubiquitous 
"  Juice." 


We  have  become  so  accustomed  to  the  manifold 
duties  of  electricity  in  connection  with  everyday  life 
that  we  perhaps  fail  to  rtealjse  how- 
difficult  it  would  be  to  '  carry  on  " 
in  the  total  absence  of  the  essential 
"juice."  There  is  scarcely  a  feature 
of  our  daily  life,  whether  domestic, 
industrial  or  commercial,  which  does  not  call  for  the 
assistance  pf  electricity.  Lighting-,  heating-,  power, 
communication,  motoring,  flight,  would  all  be  difficult, 
if  not  impossible,  without  the  aid  of-  electricity.  It 
only  requires  a  few  minutes  reflection  to  bring  this 
home  to  the  reader.  Think  of  a  community  without 
street  cars,  telephones,  telegraph,  fire  alarms,  motors, 
and  even  daily  newspapers. 

Realising  how  essential  electricity  has  become  to  the 
modern  world,  an  enterprising"  concern  in  America,  the 
Grand  Rapids  Muskejou  Power  Company,  has  compiled 
a  neat  little  folder  entitled  "A  Day  Without  Elec- 
tricity," in  which  the  reader  is  taken  through  a  typical 
day  commencing  with  the  assumption  that  by  soaae 
great  catastrophe  of  Nature  all  electricity  should  cease 
to  How  or  exert  its  influence  in  normal  fashion.  The 
effects  would  be  very  far-reaching,  as  the  little  folder 
very  aptly  explains.  It  is,  perhaps,  too  much  to  say 
that  without  electricity  even  the  war  could  not  go  on, 
but,  in  any  case,  absence  oif  juice  would  entirely  change 
the  present  methods,  and  cause  a  vast  amount  of  dis- 
organisation. 


Apropos  of  some  recent  comments  of  mine  on  British 
sparking-  plugs,  I  note  that  my  experiences  arc  Borne 
"out  by  a  writer  in  The  tjgki  Car  and 
Sparking       Cycle  Car.      The  writer  In  question 
IMugs.         opens  his  remarks  with  the  pertinent 
query,  "  Has  the  quality  of  prescnt- 
dav  plugs  fallen  below  the  high  standard  of  prc-war 
da'vs?  "--and  goes  on  to  relate  how  a  motor  convoy 
attached  to  the  French  Mechanical  Transport  Sect  ion 
had  been  using  French  plugs  of  somewhat  cheap  and 
rough  appearance,  but  w  hich,  nevertheless,  gave  good 
service  for  a  time,  the  only  fault  being  the  somewhat 
small  electrodes  which  caused  pre-ignition,  owing  to 
their  points  becoming-  overheated. 

With  a  view  to  overcoming  the  difficulty,  British 
plugs  of  a  well-known  brand  were  requisitioned,  and 
in  due  course  a  supply  was  obtained.  The  various 
members  of  the  transport  unit  having  used  this  par- 
ticular make  of  plug  in  peace  time,  and  experienced 
nothing  but  satisfaction,  it  was  confidently  anticipated 
that  the  substitution  of  these  British  plugs  for  the 
French  sample  would  get  over  all  difficulties,  and  result 
in  increased  power  and  economy.  Contrary  to  expec- 
tations, the  high-class  British  plugs  brought  a  whole 
host  of  minor"  troubles  in  their  train.  Certainly  the 
pre-ignition  trouble  disappeared  at  once,  owing  to  the 
more  generous  size  of  the  electrodes,  but,  in  its  stead, 
there  followed  an  epidemic  of  broken  porcelains, 
loosened  central  electrodes,  leaky  joints,  and  electrical 
breakdown  of  the  installation.  The  first  set  of  British 
plugs  fitted  to  an  engine  gave  out  completely  in  less 
than  a  week,  and  since  then  the  plug  casualties  have 
reached  a  very  high  figure. 


Inasmuch  as  the  sparking  plug  is  the  very  soul  of 
an  internal  combustion  engine  the  matter  would  appear 
to  call  for  an  urgent  and  drastic  investigation.  How- 
ever efficient  an  engine  may  be,  from  a  mechanical 
standpoint,  and  however  faultless  the  spark-producing 
magneto,  it  w  ill  still  fail  miserably  as  a  complete  power 
unit  unless  the  sparking  plug  or  plugs  can  be  relied 
upon  to  do  their  duty.  W  here  aeroplanes  are  concerned 
the  matter  is  vital,  inasmuch  as  the  life  of  an  airman 
may  turn  on  the  reliability  of  the  plugs  with  which 
his'  engine  is  fitted.  Apparently  the  perfect  British 
pluo  is  not  vet  an  accomplished  fact.  I  am  inclined 
to  "think  that  the  designers  and  makers  of  sparking 
plugs  have  not  kept  abreast  of  the  engine  and  magneto 
designers,  In  the  old  days,  low  compression,  slow- 
speed  engines  did  not  throw  any  very  great  strain  on 
their  piugs,  but  with  increased  efficiencies  and  speeds, 
higher  compression  and  explosion  pressures,  the  plugs 
which  °-ave  good  and  reliable  service  a  year  or  so  back 
are  are  now  found  wanting:.  1 1  is  up  to  the  plug  makers 
to  institute  reforms  and  give  us  a  British  plug  or  plugs 
which  will  stand  up  to  modern  conditions. 

In  view  of  the  probable  scarcity  of  coal  in  certain 
districts,  and  especially  in  London,  during  the  coming 
winter,  an  appeal  has  heen  issued  to 
The  householders  to  economise   coal^  as 

Coal  far  as  possible  by  utilising  electricity 

Shortage.       to  a  greater  extent  than  hitherto  for 
both  heating  and   cooking.     So  far 
as   it   concerns   those    households  which    are  already 
equipped  with  electric  stoves,  radiators,  and  cooking 
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appliances,  the  appeal  is  perfectly  sound,  and  will 
doubtless  meet  with  an  adequate  response.  In  those 
cases  where  only  lighting-  circuits  are  installed,  how- 
ever, there  is  a  difficulty  in  carrying  out  the  suggestions 
of  the  coal  economists.  A  correspondent  writing  from 
Nottingham  points  out  that  in  his  district  it  is  impos- 
sible to  install  the  necessary  power  circuits  and  meters 
owing  to  an  embargo  placed  upon  this  work  by  the 
Ministry  of  Munitions. 


I  he  difficulty,  if  it  exists  to  any  considerable  degree, 
could  apparently  be  overcome,  temporarilv,  at  all 
events,  by  the  supply  authorities  permitting  the  use  of 
?ighting  circuits,  wherever  possible,  for  the  dual  pur- 
pose of  lighting  and  heating.  There  will,  of  course, 
be  instances  where  the  conductors  installed  for  lighting 
only  are  of  insufficient  section  to'  carrv  the  heavier 
currents  required  for  heating  purposes,  but  there  will 
be  numerous  installations!  where  the  existing  conductors 
are  quite  adequate,  and  the  fitting  of  a  wall-plug,  with 
heavy  section  flexible,  at  some  point  sufficiently  near 
the  service  leads  should  overcome  many  of  the  difficul- 
ties incidental  to  low  copper  section. 


The  question  of  differential  rates  for  the  two  services 
constitutes  another  problem,  but  by  no  means  a  difficult 
one.  The  average  consumption  of  energy  for  lighting 
purposes  over  a  given  period  is  already  available  in  the 
supply  company's  records;  of  meter  readings,  and  a 
charge  for  heating  and  cooking  energy,  equitably  based 
on  the  difference  between  the  meter  readings  before 
and  after  the  installation  of  heating  and  cooking  appli- 
ances for  a  similar  period,  would  surely  meet  the 
convenience  and  merit  the  approval  of  both  supplier 
and  consumer.  I  offer  the  suggestion  in  all  good 
faith,  and  with  a  view  to  prompting  that  universal 
economy  of  food  and  fuel  which  is  going  to  enable  us 
to  beat  the  unspeakable  Hun  and  banish  militarism  for 
all  time.  ,   

A  recent  folder  from  Messrs.  A.  P.  Lundberg  and 
Sons,  the  promoters  of  the  popular  Free  Examinations 
in  Electric  Light  Switching,  testifies 
Examinations  in  10  the  esteem  in  which  these  examina- 
Electric  Light    tions  are  held  by  competitors.  The 
Switching.      folder  contains  reprints  of  extracts 
from  a  number  of  unsolicited  testi- 
monials received  from  various  parts  of  the  country  ,as 
well  as  soldiers  and  sailors  on  active  service,  who 
have  nevertheless  found  time  to  record  their  apprecia- 
tion of  the  educational  value  of  the  scheme. 

Ei.ektrox. 


TELEPHONE  HEAD  RECEIVER  SET  FOR  SIMPLE 
TESTING  OF  BELLS,  BUZZERS,  etc. 

By  Charles  N.  Alurecht.  „• 

In  a  recent  issue  of  the  Review,  I  find  an  item  regarding 
an  improved  battery  .test  for  bell,  ♦  buzzer  and  telephone 
wiring  troubles.  This  has  been  my  line  of  work  entirely  for 
&ome  time  and  in  it  I  find  nothing  more  useful  than  a  head- 
band telephone  receiver  of  about  250  to  500  ohrris  resist- 
ance. I  use  the  same  type  of  receiver  as  employed  by  tele- 
phone operators.  The  reason  I  use  the  headband  type  is 
because  this  allows  free  use  of  both  hands  for  testing. 

Take  door  bell  trouble,  for  instance.  I  remove  the  cover 
from  the  push  button,  touch  one  cord  end  to  each  terminal 
and  listen.    If  I  get  a  sound  in  the  receiver,  I  know  at  once 


that  the  circuit  is  clear  and  the  wiring  all  right.  If  I  get  a 
frying  noise,  I  know  there  is  either  a  loose  joint  or  poor 
contact  on  the  bell.  If  all  is  clear,  I  push  the  terminals 
together  to  ring  the  bell  with  my  receiver  cords  still  on  ;  if, 
when  the  contact  is  released,  I  hear  a  sharp  back  kick  in 
the  receiver,  I  know  that  the  bell  is  either  short-circuited 
or  the  tension  on  the  clapper  is  too  great.  If  I  hear  a 
rattling  sound,  I  know  that  the  bell  has  been  ringing.  If 
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every  operation  produces  but  a  very  faint  response  in  the 
receiver,  I  know  that  the  battery  is  weak.  If  the  circuit 
seems  to  be  open  and  I  know  that  the  battery  is  good,  I 
short-circuit  the  push  button  with  my  screw-driver  and  test 
with  the  receiver  connected  across  the  bell. 

After  a  little  practice  the  trouble  man  can  soon  find  very 
many  uses  for  a  receiver  of  tins  kind.  By  this  push-button 
test  method,  I  can  nearly  always  locate  the  trouble  before 
I  even  knock  on  the  door  and  to  be  able  to  remedy  a  fault 
so  soon  makes  a  very  good  impression  on  the  customer.  In 
fact,  I  have  won  considerable  favour  by  using  this  simple 
method. 

For  this  purpose  never  use  a  double-receiver  headband, 
but  a  single  one  so  as  to  have  one  ear  free  for  listening  to 
outside  noises. — Electrical  Review,  Chicago. 
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{Continued  from  page  537.) 

No.  io.- — Draw  up  a  schedule  of  the  material  required 
for  carrying  out  the  bell  installation  described  in  question  9. 
You  are  to  include  all  sundries,  such  as  screws,  etc.,  and 
to  give  an  estimate  of  the  number  of  yards  of  wire  neces- 
sary, allowing  20  yards  run  for  each  push. 

Schedule  of  material  required  for  a  bell  installation 
consisting  of  a  5-way  indicator,  6  pushes  and  two  bells. 

1  Best  quality,  5-way  bell  indicator,  of  the  Mechanical 

Replacement  type. 
1  Best  quality,  electric  bell  with  3  inch  round  gong. 

1  Best  quality,  electric  bell  with  3  inch  sheep  gong. 
3  China  bell  pushes,  3  inches  diameter,  gold  lined. 

2  Cocus  wood  bell  pushes,  3  inch  diameter. 

1  3  2  by  2 1  inch,  polished  brass  bell  push,  with  barrel  back 
6  No.  2  Leclanche  cells,  complete  with  porous  pots, 
zincs  and  sal  ammoniac. 

3  110  yard  coils  of  — ,  double  rubbered,  double  cotton 

0         J  20 

covered  and  paraffined,  bell  wire. 


*Being  answers  to  the  questions  set  at  the  City  and  Guilds  Examina- 
tion in  1917.   Specially  prepared  by  a  well-known  teacher. 
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This  actual  size  illustration 
shows  how  the  All-nite-light 
Transformer  can  take  the 
place  of  an  ordinary  lamp 
in  an  ordinary  holder.  . 


This  useful  device  transforms  alternating  currents  to  6  volt*, 
enabling  the  use  of  a  3  c.p.  light  at  a  negligible  cost. 
It  is  invaluable  in  the  sick  room,  cellar,  bath  room,  and  as 
an  all-night  protection  in  shops,  banks,  and  business  houses. 
DELIVERY  FROM  STOCK. 
Whenever  you  require  any  article  remember  that 
"If  its  electrical— get  it  from  B.T.H." 

The  British  Thomson- Houston  Co.,  Ltd., 

Mazda  House,  77,  Upper  Thames  Street,  London,  E.C. 


i 
i 

r 


We  hold  stocks  of  the  above 
accessories  —  all  of  excellent 
Quality,  and  of  Standard 
Design. 

We  also  make  a  special  type  of  Ceiling 
Rose  which  ensures  rapid  wiring.  The 
removable  cover  contains  angle  con- 
tacts which  engage  the  contacts  in  the 
base.  The  cover  is  wired  on  the  bench 
and  a  j"  turn  fixes  it  firmly  to  the  base. 

Besides  saving  time  in  wiring,  this  type  of  ceiling 
rose  has  other  advantages. 

Perfect  electrical  contact  is  made,  an  equal  drop  is 
assured,  and  all  the  trouble  of  overhead  screw- 
driving  is  avoided. 

SEND   FOR  QUOTATIONS. 

The    British  Thomson-Houston    Co.,  Ltd., 
Mazda  House,  77,  Upper  Thames  Street, 
London,  E.C.  4. 
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; ,  36  feet  of  i  inch  split  conduit. 

16  i  inch  elbows  for  conduit. 

2    dozen  small  pipe  hooks. 

1    gross     inch  bell  staples. 

1 J  dozen  I  inch  limpet  plugs. 

1  \  dozen  No.  6  iron  screws. 

4     J  inch  brass  screws  for  barrel  push. 

Small   quantity   insulating   sundries  J";    prepared  tape, 
rubber  strip,  solution  and  solder  and  resin. 

An  approximate  estimate  of  the  amount  of  wire  required 
lor  this  installation,  may  be  obtained  as  follows  :— 

Take  the  net  length  of  wire  required  for  the  six  pushes 
at  20  yards  each.    This  gives  6x20x2=240  yards. 

To  this  must  be  added  the  extra  wire  required  for  looping, 
deviations  from  a  straight  run,   connections  to  pushes 
indicator,  bells  and  battery.    Take  this  extra  at  25  per 
cent,  of  the  net  amount,  viz., '60  yards.    This  gives  a 
■total  of  300  yards  of  wire' required  for  the  installation. 


No.  11.— .The  lights  in  an  office  are  operated  by  a  single 
way  switch  at  the  door.  This  method  of  control  is  now 
to  be  replaced  by  one  which  will  allow  of  the  lamps  being 
turned  on  or  off  either  at  the  door  or  at  a  pendant  switch 
hanging  from  the  ceiling.  Describe  the  simplest  method 
of  effecting  the  alteration. 


[Fig.  9. — Showing  Three  Lights  Controlled  by  a  Single 
Way  Switch. 

The  diagram  shown  in  Fig.  9,  represents  the  three  lights 
in  an  office  controlled  by  a  single-way  switch  at-the  door. 
[  The  same  three  lights  are  shown  again  in  Fig.  10,  but 
in  this  case  the  alteration  asked  for  in  the  question  has 
been  carried  out,  and  the  lights  are  now  controlled  by  a 
.switch  at  the  door  and  also  from  a  pendant  switch  hangin" 
from  the  centre  of  the  ceiling. 

The  method  adopted  for  carrying  out  this  alteration 
is  one  of  the  simplest  and  least  expensive  that  can  be 
adopted,  as  it  does  not  involve  any  alteration  to  the 
original  wiring  or  tubing. 

The  alteration  is  carried  out  by  taking  down  the  single 
way  switch  S,  shown  in  Fig.  9,  and  refixing  in  its  place 
an  ordinary  two-way  switch  as  shown  in  Fig.  10,  at  T.W.S. 
From  this  two-way  switch  a  length  of  3 -core  flexible  wire 
is  taken  up  the  wall  to  the  ceiling  and  then  across  the 
ceiling,  to  the  position  selected  from  which  to  hang  the 


Two-way  Pendant  switch,  the  wire  being  fastened  to  wall 
and  ceiling  respectively  by  means  of  insulated  hooks. 


-3 C  FLEX 


TW  PS. 


Fig.  10. — Showing  the  Three  Lights  of  Fig.  9  Con- 
trolled by  a  Two-way  Switch  at  the  Door,  and  a 
Two- Way  Pendant  Switch  Hanging  from  Ceiling, 
in  Centre  of  Room. 

In  the  diagram,  Fig.  10,  the  3-core  flex  is  shown  by  the 
dotted  lines,  and  the  pendant  switch  at  T.W.P.S.,  and  as 
connected  and  shown  the  three  lamps  will  now  be  lit  up. 


No.  12. — An  ampere  meter  connected  in  a  continuous 
current  motor  circuit  shows  that  the  latter  is  taking  14 
amperes.  The  supply  pressure  is  240  volts.  How  many 
Board  of  Trade  units  would  the  machine  consume  during 
70  hours  at  constant  load  ? 


The  Board  of  Trade  unit,  often  called  the  Kilowatt-hour, 
is  the  commercial  and  legal  unit  of  electrical  energy,  fixed 
by  the  Board  of  Trade  for  public  supply  purposes.  Its 
value  is  obtained  by  taking  the  quantity  of  electrical 
energy  supplied  in  one  hour  by  a  current  at  such  a  pressure 
that  the  product  of  hours,  amperes  and  volts,  equals  1 ,000. 

From  this  definition  it  is  easy  to  see  why  this  unit  is 
often  called  the  Kilowatt-hour. 

We  have  then  that  the  Board  of  Trade  unit 
Amperes  x  Volts  x  Hours 

1000 

Taking  this  formula  and  substituting  the  values  -given 
in  the  question  we  get 

No.  of  B.O.T.  units  =  —  -L — _  =1.4x168 

1000 

=  235.2  units.  Ans. 
(To  be  continued.) 


Electrician's  Son  Wins  V.C. — The  tin-plate  town  of  Llanelly 
is  rejoicing  at  the  fact  that  Sergt.  Ivor  Rees  has  won  the  Victoria 
Cross.  The  Sergt.,  who  is  only  23  years  of  age,  enlisted  three 
weeks  after  the  war  broke  out,  and  previously  was  an  electric 
crane  driver  at  the  Llanelly  Steel  Works,  where  his  father  is  an 
electrical  engineer.  This  new  distinction  makes  the  19th 
V.C.  awarded  to  Welshmen  during  the  present  war  and  the  20th 
won  bv  the  South  Wales  Borderers  during  their  long  history. 
The  new  V.C,  belongs  to  the  S.W.B. 
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Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  s^nd  as  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid,  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  ansivers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  int9  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  9. 

A  fault  has  occurred  on  a  three-core  paper-insulated 
cable,  causing  a  complete  burn  out  for  a  distance  of  several 
feet.  The  cable  is  lead  covered  and  armoured,  and  the 
service  cut-outs  are  the  usual  iron  type.  Can  you  give 
me  a  method  of  localising  this  fault,  bearing  in  mind  that 
the  ordinary  loop  test  cannot  be  applied  in  this  case  ? — ■ 
"  Burn." 

Question  No,.  10. 
A   two-phase  motor,  12  h. p.,  1,440  revs,  per  minute, 
when  starting  against  30  per  cent,  of  full  load,  does  not 
behave  satisfactorily.    It  now  has  a  short-circuited  rotor, 
and  I  have  been  wondering  if  matters  would  be  improved 

(a)  by  fitting  a  wound  rotor  with  a  resistance  in  series,  or, 

(b)  by  inserting  an  auto-transformer  in  the  primary  circuit  ? 
The  latter  would  perhaps  be  cheaper,  but  I  would  like  to 
know  their  relative  merits. — "  Squirrel." 

(Replies  to  Questions  9  and  10  must  be  received  not  later 
than  October  6th.) 


method  of  connecting  the  half  coils  to  each  other.  The 
half  coils  shown  are  two  bar  coils,  and  the  top  bar  of  one 
coil  is  connected  to  the  top  bar  of  the  other,  and  the 


Answers   to  Questions. 

Question  No.  6. 
What  are  the  advantages  of  half-coil  windings  over 
whole-coil  windings  in  connection  with  three-phase  genera- 
tors ?  How  are  these  connected  ?  Are  the  top  and 
bottom  coils  wound  in  the  same  direction  ?  And  how 
are  the  tappings  taken  from  the  completed  circuits  ? 
— "  Omicron."  .  . 


Reply  to  Question  No.  6. 

The  First  Prize  (10s.)  has  been  awarded  to  "  Winder  " 
for  the  following  reply  : — 

Half-coil  windings  are  extensively  used  for  winding 
A.C.  generator  stators.  Their  advantages  over  whole 
coil^windings  may  be  set  out  as  follows  : — 

1 .  They  are  easier  to  manufacture. 

2.  They  are  easier  to  handle. 

3.  The  stator  is  easier  to  wind. 

4.  The  strain  on  the  insulation  through  handling  is  not 
so  great  as  it  would  be  with  whole  coils. 

Two  half-coils  make  one  complete  coil,  and  the  respective 
half-coils  of  a  complete  coil  run  towards  each  other.  The 
whole  of  the  top  half  coils  run  in  one.  direction,  and  the 
bottom  half-coils  run  in  the  opposite  direction.  From  this 
it  will  be  seen  that  a  complete  coil  consists  of  one  top  and 
one  bottom  half  coil. 

This  is  made  more  clear  in  the  diagram,  A  of  which 
shows  two  complete  coils,  the  black  and  dotted  lines  being 
the  respective  half  coils.    B  in  this  diagram  shows  the 

The  Practice  op  Electrical  Wiring.    By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.    Recommended  by 
all  the  technical  journals.   Demy  12mo,  cloth,  round  corners,  cut 
flush  to  fit  pocket.    428  pages,  97  illustrations.    P^"e  3«.  3d.  net. 
«st  tree  from  Electricity  Office. 


bottoms  are  the  same.  The  connection  is  made  by  means, 
of  a  copper  strip  bound  round  the  bars,  the  strip  and  the 
bars  being  solidly  soldered  together  and  insulated. 

The  phase  tappings  are  taken  from  the  complete  winding 
at  equi-distant  points,  the  actual  point  depending  upon 
the  number  of  phases,  and  speed,  etc.,  of^the  machine.— 
"  Winder." 

No  second  award  is  made. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES  * 

By  R.  W.  Weightman,  Member. 

{Continued  from  page  507.) 
Discussion  before  the  Institution,  14  December,  1916J 
Colonel  A.   M.  J.  Ogilvie  :  This  paper  is  a  most  ■ 
useful  and  excellent  supplement  to  the  paper  which. 
Mr    Preece  read  a  year  or  two  agot  describing  the 
special  points   of  difficulty   in  the  colomal  services, 
inasmuch  as  it  gives  us  the  standard  practice  of  a  large 
number  of  colonies.     It  especially  illustrates  the  ditti- . 
culty   of'  telegraph  and   telephone   engineers   in  the 
colonies,  both  in  keeping  themselves  abreast  of  modern 
developments  in  telegraphy  and  telephony  and  also  in 
obtaining  supplies  of  new  apparatus  and  equipment.* 
After  the  war  we  shall  have  to  organise  our  nationals 
services  throughout  the  Empire  so  that  they  may  bej 
conducted  with  considerably  more  unity  than  hitherto,  i 
It  is  very  pleasing  to  me  to  hear  that  what  assistance  : 
has  been  given  in  this  way  has  chiefly  been  supplied  i 
by  the  engineers  and  by  the  practice  of  the  Post  Office. 
This  has  been  encouraged  by  Post  Office  policy,  but  it| 
has  also  largely  been  the  result  of  the  personal  and! 
individual  interest  of  the  officers  of  the  Post  OfficeJ 
Before  the  war  we  were  entering  on  large  schemes  foj 
extending  the  research  branch  of  the  Post  Office  ancfl 
the  standardisation  of  al)l  equipment,  and  this  paper 
shows  that  when  we  again  take  up  those  developments 
after  the  war  it  will  be  of  great  importance  to  include* 
work  for  the  benefit  and  assistance  of  our  colonial 
services. 

Mr.  Lewellvn  Preece:  Colonial  engineers  who  are 
miles  away  from  this  country  and  who  have  very  lew 
opportunities  of  getting  home  will  be  glad  to  read  a  paper 
like  this  which  tells  them  exactly  what  their  colleagues  in 
other  parts  of  the  world  are  doing  and  how  they  are  deal- 

*  Paper  read  before  the  Inst.  E.E. 

t  Journal  I.E.E.,  1915,  vol.  53,  p.  545. 
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ing  with  their  troubles.  I  think  one  of  the  most  interest- 
ing" land  most  important  sections  of  the  paper  is  that 
dealing-  with  administration.      In  most  parts  of  the 
world  the  telegraphs  are  run  by  the  Post  Office.  The 
chief  administrator  therefore,  as  a  rule,  knows  nothing 
of  telegraph  engineering,  and  if  the  chief  telegraph 
engineer  is  equally  ignorant  of  administration  there  is 
certain  to  be  chaos.    It  is  most  important  that  all 
engineers  should  study  administration  as  far  as  they 
•can.    It  stands  to  reason  that  as  an  engineer  gets 
higher  up  in  his  profession  he  becomes  more  and  more 
a  manager  rather  than  an  engineer,  and  a  man  who  is 
purely  an  engineer  and  nothing  more  is  of  very  little  use 
in  the  higher  positions.  ,  I  wish  to  call  attention  to  a 
paper  read  by  Mr.  Orchiston  (Chief  Engineer  of  Tele- 
graphs in  New  Zealand)  before  the  Institute  of  Post 
and  Telegraph  Engineers  at  Wellingtonion  the  30th  July, 
19 14.    In  that  paper  there  is  some  very  interesting 
information  about  poles.    In  the  early  days  in  New 
Zealand  the  butts  of  all  the  poles  were  charred  before 
being  placed  in  the  g  round  ;  but  in  the  case  of  one  line 
the  contractor  omitted  to  char  the  butts  of  some  of  the 
poles.    Ten  years  afterwards  it  was  found  that  most 
of  the  poles  were  falling  down  and  that  the  only  poles 
remaining  in  really  good  condition  were  those,  the  butts 
of  which  had  not  been  charred.      From  that  time 
Mr.  Orchiston  has  erected  poles  of  local  timber  untreated 
in  anv  way  whatever.    He  says  in  the  paper  referred 
toi:  "In  1870  a  supply  of  totara  poles  was  obtained  at 
Haveilock  for  the  Naseby  line.    It  has  been  said  that 
when  the  schooner  arrived  at  Havelock  some  of  the 
poles  were  still  growing.    Immediately  the  schooner 
reached  Waikouaiti  the  wagons  commenced  loading 
up,  and  within  a  few  weeks  of  the  time  the  poles  were 
growing  trees,  they  were  carrying  the  telegraph  wire. 
Owing  to  portions  of  the  old  road  being  abandoned 
and  the  inaccessibility  of  the  line,  it  was  decided  five 
years  ago  to  move  some  35  miles!  of  line  passing  through 
Naseby  to  Wedderburn.    When  dismantling  this  line 
it  was  found  that  the  bulk  of  the  poles  which  had  been 
erected  38  years  were  still  in  first-class  condition,  and 
some  85  per  cent,  of  them  were  re-erected.  "    I  do  not 
think  that  in  this  country,  even  with  our  best  creosoted 
poles,  we  can  say  that  many  of  them  have  been  standing 
for  38  years. 

Mr.  F.  R.  McBerty  :  The  author  has  referred  to  the 
extensive  and  rapid  conversion  of  the  telephone  systems 
in  Canada,  Australia  and  New  Zealand  to  automatic 
machine  switching.  In  New  Zealand  in  the  decade 
following  1884  the  number  of  telephones  increased  six- 
fold, in  each  of  the  next  two  decades  threefold;  for  the 
six  years  preceding  1914  the  average  rate  of  increase 
was  12  per  cent.,  for  1914  15.3  per  cent.,  and  for  1915, 
8.7  per  cent.,  bringing  the  telephonic  saturation  to  an 
average  of  5  per  cent.,  and  in  the  large  cities  as  high 
as  9.5  per  cent.  The  rapid  displacement  of  apparatus 
has  facilitated  conversion "  to  the  modern  switching 
"  methods.  Within  a'  short  period  contracts  have  been 
made  for  30,000  lines  in  automatic  telephone  exchanges, 
amounting  to  about  55  per  cent,  of  all  lines  now  con- 
nected, and  covering  all  but  three  of  the  cities  having 
more  than  1,000  lines.  The  interest  of  the  matter  is 
that  if  the  planned  programme  is  carried  out  and  the 
growth  continues,  the  New  Zealand  telephonic  area 
will  be  the  largest  in  the  world  converted  to  automatic 
switching,  and  may  keep  its  place  for  some  years. 
Although  the;  possibilities  of  improving  service  have 


appeared  to  be  the  main  influences  in  bringing  about 
the  adoption  of  automatic  switching  in  the  Dominion 
and.,  in  the  Commonwealth,  the  high  and  increasing 
wages  paid  to  operators  has  been  an  important  factor. 
This  factor  has  been  dealt  with  by  Mr.  Hesketh  in  an 
interesting  article  published  in  June,  1916,  in  the 
Annates  des  Postes,  Telegraplics  at  Telephones  of  the 
French  Administration,  in  which  is  given  the  first 
accurate  published  information  as  to  the  cost  of  , 
operating  such  systems ;  showing  for  a  5,000  line 
exohange  (on  the  Strowger  System)  a  saving  of  33.5 
francs  per  line  per  year,  and  suggesting  that  even 
larger  savings  may  be  expected. 

Sir  William  Slingo  :  I  am  sure  every  member  of  the 
Post  Office  service  must  be  very  gratified  to<  find  that- 
colonial  engineers  feel  satisfied  that  the  British  Post 
Office  practice  is  a  very  good  standard  to  follow.  There 
are  a  few  points  in  the  paper  upon   which  further 
information  might  be  desirable.    Two  were  suggested 
to  me  by  the  lantern  slides.      The  author  said,  in 
describing  one  of  the  photographs,  that  the  wires  had 
a  4  in.  space  on  the  arms.    I  should'  like  to  ask  him 
whether  in  those  localities  they  ever  have  winds,  or 
snow,  or  falling  leaves,  and  whether  there  were  any 
joints  in  the  wire  between  the  poles  ;  because  if  any  of 
those  things  were  to-  happen  on  such  a  line  in  this 
country  we  should  certainly  get  frequent  interruptions. 
I'  also  noticed  in  another  photograph  that  where  the 
line  passed  along  the  side  of  a  railway  the  stay  wires  , 
were  apparently  stretched  right  across  from  one  side  of 
the  rails  to  the  other.       Do  the  railway  authorities 
approve  of  such  a  construction?    Mr,  Preece  referred 
to  some  poles  that  had  been  in  use  for  38  years,,  and 
asked  whether  we  had  any  poles  in  this  country  of  such 
antiquity.    I  can  point  to  some  that  are  40  years  old, 
but  the  average  age  is  certainly  considerably  less.  The 
life  of  a  pole  in  this  country  is  not,  however,  as  a  rule 
determined  by  its  death  ;  most  poles  are  removed  after 
their  utility  has  ceased,  because  they  have  to  give  place 
to  larger  poles  or  are  disturbed  owing  to  compulsory 
alterations,   removals,  and  so  forth.       The  question 
raised  by  the  author  as  to>  administration,  or  rather  what 
he  calls  the  geographical  versus  the  functional  organi- 
sation, is  one  that  wifll  come  up  in  every  administration 
which  covers  a  large  area,  a  large  number  of  systems, 
and!  a  big  staff.    It  is  really  another  way  of  saying  spe- 
cialisation versus  generalisation.      Obviously  w  hen  Ihe 
industry  becomes  big  and'  involves  many  interests  it  is 
necessary  toi  specialise.  The  question  of  having  to  wait  so 
long  for  stores  from  England  would  perhaps  be  overcome 
if  the  system  of  having  a  reserve  stock  were  more 
extensively  adopted.     In  England  I  keep  ^2,000,000 
worth  of  stores  always  available,  and  upon  that  stock 
we  draw  for  any  works  that  we  have  in  hand.     It  seems 
to  me  that  an  administration  of  even  moderate  size 
must  have  a  stock  of  some  kind.    Our  practice  is  to 
base  it  on  one  year's  consumption.    Reference  is  made 
in  the  paper  to  poles  in  Australia  which  are  provided  at 
joint  cost  by  the  railway  and  the  telegraph  administra- 
tion.    I  can  understand  the  equity  of  that  arrangement, 
but  how  is  equity  provided  for  when  subsequent  wires 
are  fitted  by  either  party  on  to  the  same  poles?  We 
have  not  many  iron  poles  in  this  country,  as  we  have 
no  white  ants  or  bush  fires  or  roaming  elephants  to 
provide  against.    That  is  to  say,  we  take  full  advantage 
of  the  greater  economy  and  better  service  obtained  from 
wooden  poles  as  compared  with  iron.    The  factor  of 
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s.iletv  of  4,  quoted  by  the  author,  is  no  doubt  quite 
good  where  the  atmospheric  conditions  Dermit,  but  I 
would  point  out  that  with  an  8  lb.  pressure  and  an  ice 
rope  of  i  in.  radius  we  have  five  times  the  load  to  be 
borne  as  compared  with  merely  a  17  lb.  wind  pressure 
In  connection  with  reinforced  concrete  poles,  I  should 
like  to  know  why  the  experiment  was  made  with  solid 
as  against  tubular  poles.  Tubular  poles  must  be  much 
lighter,  and  I  am  of  the  opinion  that  a  rectangular 
solid  pole  with  the  same  cross-section  as  a  tubular 
hollow  pole  would  not  have  any  additional  strength, 
certainly  not  commensurate  with  the  additional  weight. 

{Communicated)  :  Felt  washers,  after  several  years' 
experience,  have  been  abandoned,  and  the  use  of  rubber 
,  washers  has  been  reverted  to,  as  the  latter  are  more 
satisfactory  in  preventing  insulators  from  unscrewing. 
Recent  tests  of  Karri  wood  arms  after  15  years'  use 
show  that  they  retain  a  very  high  proportion  of  their 
original  strength  and  are  still  equal  to  our  standard 
for  British  oak.  The  running  of  trunk  telephone  wires 
on  the  'Tut  and  crossover"  principle  has  been  adopted 
m  this  country  with  advantage  from  the  standpoints  of 
economy  and  efficiency.  Black  composition  insulators 
originally  came  from  Germany  and  were  liable  to  the 
defects  mentioned,  but  since  the  War  an  insulator  has 
been  made  here  which  is  stronger  and  more  durable. 
Secondary  batteries  are  so  much  superior  to  primary 
batteries,  especially  at  times  of  peak  load,  when  the 
latter  are  most  liable  to  failure  owing  to  polarisation 
that  they  should  be  adopted  wherever  practicable.  The 
rotary  switch  system  ensures  minimum  prime  cost, 
minimum  reserve  batteries,  and  maximum  uniformity  in 
working. 

Mr.  E.  O.  Walker  ;  The  use  of  aluminium  wire  is 
not  referred  to  in  the  paper  ;  I  should  like  to  knoiw  to 
what  extent  it  is  used,  if  at  all,  for  the  telephone  and 
telegraph  service.  I  also  desire  to  ask  whether,  on  the 
very  long  distances  mentioned,  any  particular  spacing 
is  arranged  between  the  wires  in  order  to  prevent 
induction  interferences.  From  my  experience  of  dense 
forests  I  think  that  very  heavy  iron  wire  is  the  best 
thing  to  use  there.  I  should  'hesitate  to  use  hard  drawn 
copper  and  bronze  wire  when  heavy  trees  are  constantly 
falling  during  the  monsoon,  since  copper  and  bronze 
wires  easily  break;  whereas  if  a  tree  falls  on  an  iron 
wire,  the  wire  elongates,  and  even  though  the  wire  is 
pinned  to  the  ground,  the  circuit  will  work  with  a 
vibrator.  This  is  not  possible  when  the  wire  is  broken. 
That  is  doubtless  the  reason  why  heavy  gauges  of 
galvanised  wire  have  been  sometimes  used  in  particular 
localities. 

(To  be  continued.) 


A   HANDY  TESTING  CLIP. 


South  Shields.— Second-Lieutenant  Marshall,  who  prior  to 
joining  the  Army  was  a  draughtsman  at  the  Corporation  Elec° 
tncity  Works,  has  been  accidentally  killed  whilst  on  duty 

Burnley.— Private  Tom  Whitham,  of  the  Coldstream  Guards 
who  has  been  awarded  the  Victoria  Cross,  was,  prior  to  enlisting 
employed  m  the  Corporation  Tramways  Department,  and  in  "a 
letter  to  Mrs.  Whitham.  wife  of  the  distinguished  hero,  Mr  H 
Mozley,  Tramways  Manager,  states  :  "  I  cannot  refrain  from 
offering  my  congratulations  to  your  husband  upon  his  splendid 
services  in  the  war.  Should  he  be  able  to  visit  Burnley- in  the 
near  future  I  trust  I  shall  have  the  opportunity  of  renewing  my 
acquaintance  with  him.  Kindly  give  him  my  heartiest  col 
gratulations."-Sergt.  Albert  Clarkson,  Royal  Flying  Corps 
who  prior  to  the  war  was  in  the  employ  of  Mr.  Calverley  elec- 
trician, Burnley,  has  been  killed  in  action.    Flight  Sergt  &S 

down/'     HC        M  fightS  ^  thC       and  he  b™SSs 


Hardwood 


h£  accornpanymg  sketch  shows  a  rugged  type  of  testing 
clip  which  will  be  found  very  useful  in  workshop  and 
factory.  It  can  be  slipped  over  the  connectors  generally 
furnished  on  motors,  and  can  be  made  to  any  convenient 
dimensions.  A  block  of 
maple  or  other  close- 
grained  wood,  or  of  fibre 
is  cut  to  the  shape  of  a 
handle  and  provided  with 
a  U-shaped  opening  for 
the  reception  of  a  contact 
clip  AB  bent  to  the  shape 
shown  from  heavy  copper 
strip  and  held  in  place  by 
a  copper  through  bolt.  A 
flexible  lead  of  No.  4  or 
D  S.W.G.,  and  of  any  con- 
venient length  is  soldered 
TJfZ  C7lu  b°]t' j?asses  trough  a  hole  drilled  down  the 
oat  ern  nf  ^  termlnates  *  any  convenient 

pattern  of  lug.    The  handle  should  be  taped  and  shellaced 

TeZTZ CtH  f  r  °.nly  a  Spedally  "^factured  and 
tested  handle  and  clip  should  be  used  for  high  tension  work 
-indeed  it  is  better  to  have  no  exposed£or  temporary- 
connections  in  such  cases.  *  poicuy- 


Answers  to  Correspondents. 

a  reolv^oT "p'S  ^UgUSt  *4'  I9'7'  We  Pushed* 

a  leply  to  T.  P.  (Birkenhead)  concerning  the  use  of  a  bank 

of  lamps  as  a  resistance  for  the  shunt  field  of  an  exciter 

fwr+fnSWe^ng, T-  P'S  qUeSti°n  we  ventured  to  remark 
that  the  method  was  not  practical.  The  result  is  that 
we  have  received  several  letters  from  readers  who  are  of 
opinion  that  the  method  is  practical 

We  welcome  criticism  from  our  readers  on  any  matter 
that  is  published  in  Electricity.  At  the  same  time 
we  consider  that  after  answering  a  query,  if  we  can  further 
assist  our  querist,  we  should  do  so.  Thus  it  is  that  at 
the  end  of  the  reply  t0  T.  P.  we  suggest  that  as  he  appears 
to  have  some  difficulty  in  exciting  the  field  from  the  exciter 
armature,  we  may  be  able  to  assist  him  further 

Under  these  circumstances,  and  to  substantiate  the 
advice  we  have  already  tendered,  we  venture  a  few  remarks 
concerning  the  subject  of  exciter  field  control 

•  The  question  of  exciter  field  control  is  a  very  important 
one,  and  especially  where  large  alternators  are  concerned, 
the  method  of  control  should  be  as  perfect  as  possible! 
Where  large  alternators  are  concerned,  the  exciter  ha« 
a  very  large  range  of  voltage.  As  an  example,  the  exciter 
for  a  5,000  kilowatt  machine  would  have  a  range  from 
75  to  220  volts.  & 

'  With  such  a  large  range  of  voltage  it  is  necessary 
for  the  resistance  to  be  very  carefully  graduated,  and  to 
assist  the  efficient  working  of  the  rheostat  the  resistance 
contacts  of  this  rheostat  sometimes  number  more  than 
eighty.  These  contacts  are  staggered  to  avoid  any  possi- 
bility of  a  bad  contact,  the  laminated  contact  makin- 
connection  with  three  contacts  at  one  time.  In  addition- 
to  this,  to  enable  a  much  better  rotor  current  control 
a  rheostat  is  inserted  in  the  armature  circuit.  This  rheostat 
is  also  divided  into  eighty  steps.  Thus,  with  both  rheo- 
stats it  is  possible  to  obtain  a  very  fine  adjustment  of 
exciter  voltage  and  rotor  current. 

''  Although  a  bank  of  lamps  may  be  used  for  a  motors 
field  or  a  generator,  where  speed  or  accurate  voltage  is  I 
of  no  account,  it  cannot  be  said  that  the  method  as  a 
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permanent  measure  is  worthy  of  a  second  consideration  in 
a  large  power  station.  There  are  two  strong  reasons 
against  the  method  : — 

1.  The  resistance  of  a  carbon  filament  lamp  is  not 
/     constant.  It  decreases  with  an  increase  of  current. 

2.  The  filament  is  liable  to  break  at  any  moment. 
This  would  be  serious  where  several  alternators 
were  connected  in  parallel. 

If  it  is  necessary  for  a  resistance  to  be  used,  then  it 
should  be  a  wire  resistance,  wound  non-inductively, 
and  il  should  be  capable  of  carrying  the  maximum  current 
without  any  appreciable  rise  in  its  temperature." 

Editor,  Electricity. 


Reviews  of  Books* 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

K*  The  Junior  Institute  of  Engineers. — -The  outstanding 
feature  of  the  September  issue  of  the  Journal  of  the 
Institution  is  an  excellent  paper  by  W.  Rawlinson  (Member) 
on  "  Engineers'  Non-Ferrous  Alloys."  After  dealing 
with  the  definition,  theory  and  constitution  of  alloys, 
there  is  an  excellent  general  survey  of  nine  metals  : — ■ 
Copper,  tin,  zinc,  aluminium,  nickel,  lead,  antimony, 
magnesia,  bismuth.  This  survey  accurately  describes 
each  metal  and  the  purposes  for  which  it  may  be  best 
utilised.  For  convenience  in  determining  the  general 
range  of  alloys,  their  constituent  metals,  properties  and 
uses,  a  chart  is  shown.  This  chart  tabulates  the  melting 
point,  specific  gravity  and  heat,  together  with  the  con- 
ductivity (thermal  and  electrical)  of  each  metal.  In 
addition  to  this  hnes  are  drawn  showing  the  various 
combinations  of  metals  to  produce  various  alloys,  the 
result  being  over  fifty  typical  examples  of  use  to  en- 
gineers. The  subject  is  dealt  with  in  a  masterly  manner, 
and  it  will  be  greatly  appreciated  by  all  engineers  and 
students. 


The  Journal  of  the  Institute  of  Metals.  Vol.  XVII. 
(Metal  Melting  Number.)  (Institute  of  Metals.  21s.  net,, 
2  is.  5d.  post  free). — The  latest  issue  of  "  The  Journal  of  the 
Institute  of  Metals  "  contains  five  communications  of  ex- 
ceptional importance  bearing  on  as  many  different  phases 
of  metallurgical  work,  and  brings  to  a  focus  the  very  latest 
ideas,  information  and  criticisms  with  regard  to  the  subject 
of  the  melting  of  the  non-ferrous  metals — obviously  a  ques- 
tion of  extreme  moment  in  these  days  of  munition  making 
and  fuel  economy.  No  fewer  than  nine  authors — each  an 
expert  in  this  particular  field — set  out  clearly  and  fully,  with 
the  aid  of  diagrams  and  photographic  reproductions,  the 
advantages  of  the  various'  means  whereby  metals  may  be 
melted.  Thus,  J.  W.  Hocking,  of  the  Royal  Mint,  tells  how 
[he  thousands  of  tons  of  copper,  silver,  gold,  nickel,  and 
other  metals  required  annually  for  coinage  purposes,  are 
melted  in  the  world-famed  moneyrrnakinjg  establishmenl 
hear  Tower  Hill.  He  shows  that  gas  has  there  completely 
displaced  the  old- fashioned  coke  furnace,  thus  effecting 
great  economy  in  all  directions.  In  works  practice,  too, 
there  is  much  to  be  said  in  favour  of  gasmelting,  even  for 
such  high-melting  alloys  as  cupro-niekel,  to  which  G.  B. 
Brook,  ii!  the  Sheffield  Non-Ferrous  Metals  Branch  of  the 
Ministry  of  Munitions,  devotes  considerable  attention  in  a 
valuable  paper.  The  melting  of  brass  and  copper  in  a 
crucible  furnace  with  coal-gas  forms  the  subject  of  an  in- 
teresting scientific  and  practical  communication  h\  II.  M. 
Thornton  and  H.  Hartley,  whilst  C.  M.  Walter  describes 
metal  melting  by  means  of  high-pressure  gas. 

But  coal-gas  does  not  have  it  all  its  own  way.  Coke  as  a 
metal-melting  fuel  still  has  its  supporters,  as  is  shown  in 
II.  1..  Re/son's  paper,  whilst  the  merits  in  this  direction  oi 


clc<  ti Icily,  crude-oil,  and  producer-gas  are  well  sel  forth  by 
H.  C.  Greenwood,  R,  S.  Hutlon,  and  C.  Herring,  H.  iS. 
Primrose,  and  T.  Teiseh  respectively.  Following  the  unique 
symposium  of  "  Metal  Melting,"  which  covers  over  100 
pages,  come  53  pages  of  invaluable  constructive  criticism 
contributed  by  experts  in  fuel  and  metallurgy, 

The  general  metallurgical  papers  include  two  on  brass, 
both  being  of  "  munitions  "  interest,  whilst  other  practical 
communications  relate  to  the  annealing;  of  nickel-silver  and 
aluminium  production  by  electrolysis.  A  painstaking  piece 
of  research  work  is  S.  W.  Smith's  "  Surface  Tension  in 
Metals  and  Alloys." 

The  new  volume  concludes  with  a  50-page  section  con- 
taining concise  summaries'  of  metallurgical  communications 
published  in  all  parts  of  the  world  during  the  past  six 
months. 

In -spite  of  the  war,  the  bi-yearly  "(Journal"  appears 
only  very  slightly  later  than  usual,  whilst  its  general  ap- 
pearance" and  bulk  of  contents  are  quite  "up  to  pre-war  stan- 
dards. In  view  of  the  valuable  nature  of  the  contents,  there 
is  likely  to  be  an  unprecedented  demand  for  the  new  volume. 


How  to  Make  High  Pressure-Transformers.  By  Pro- 
fessor F.  E.  Austin.  (E.  &  F.  N.  Span,  Ltd.  3s.  net.)— This  is 
one  of  the  cleverest  little  books  that  we  have  had  the  pleasure 
of  reading  for  some  considerable  time.  It  is  well  illustrated 
with  photographs  and  diagrams,  the  photographs  being  ex- 
ceptionally clear,  and  the  diagrams  are  well  drawn.  It  will 
appeal  not  only  to  students  of  wireless  who  desire  to  know 
everything  about  their  plant,  but  to  others  who  are  interested 
in  the  manufacture  or  testing  of  high-pressure  transformers. 
The  portion  of  the  work  referring  to  the  manufacture  of  a 
20,000  volt  transformer  is  very  practical  and  instructive. 
Each  constructional  detail  follows  the  other  m  the  correct 
order  of  rotation,  and  there  is  almost  an  entire  absence  of 
the  intricate  mathematical  formula  which  tend  to  hinder, 
rather  than  assist  the  student. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Orders:  Officer  for  the  Week,  Sec.-Lieut.  C.  E.  Camp- 
bell.  Mondav,  Sept.  24 :  Technical  Instruction  (Searchlight)  for 
No.  3  Company,  Right  Half  Company,  at  Regency  Street  ; 
Drill,  No.  3  Co'mpanv,  Left  Half  Company  ;  Signalling  Class, 
6.30  ;  Recruits'  Drill,  6.30.  Tuesday  :  Physical  Drill  and 
Bayonet  Fighting.  Wednesday  :  Drill  and  Elementary  Bridge 
Construction  for  No.  1  Company,  Right  Half  Company.  Thurs- 
day :  Drill  and  Elementary  Bridge  Construction  for  No.  2 
Company,  Right  Half  Company  ;  Signalling  Class,  6.30  ;  Ambu- 
lance Class,  6.30.  Friday  :  Technical  Instruction  (Search- 
light), for  No.  3  Company,  Left  Half  Company,  at  Regency 
Street  ;  Drill,  No.  3  Company,  Right  Half  Company  ;  Recruits' 
Drill,  6.30.  Saturday  :  Commandant's  Parade  for  Route  March 
and  Drill  ;     Parade'  at  Headquarters,  2.45  p.m.  ;     Uniform  ; 

A  "  and  "  B  "  N.C.Os.  and  men  are  reminded  that  one  route 
march  a  month  is  compulsory  ;  Recruits'  Drill,  2.30.  Other 
orders  as  usual. 


Heckmondwike. — The  resignation  is  announced  of  Mr.  G.  H. 
Carter  from  the  position  of  resident  engineer  at  the  Electricity 
Department  of  the  U.D.C.  He  has  held  the  position  since 
1892.    '  .  , 

Leeds.— Sapper  W.  Williamson,  who  was  formerly  employed 
by  Mr.  F.  G.  Waters,  electrical  engineer,  Leeds,  has  been  dan- 
gerously wounded,  and  is  now  in  a  casualty  clearing  hospital 
abroad. — ■ — Mr.  James  Livingston,  who  is  retiring  at  the  end 
of  the  present  month,  has  for  eleven  years  been  Assistant  Post- 
master at  Leeds,  and  has  been  in  the  postal  service  for  47  years. 
Commencing  at  Glasgow  in  1870,  he  was  transferred  to  Leeds 
in  1906  as  Chief  Inspector  of  Telegraphs,  five  years  later  being 
made  assistant  postmaster.  Whilst  in  Glasgow  Mr.  Livingston 
was  a  lecturer  in  the  Electrical  Engineering  Department  of  the 
Glasgow  and  West  of  Scotland  Technical  College. 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  In  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  K.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones 130  pp..  70  illustrations.  2s.  9d.  post  free  from  Euectricity 
Offloe. 
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Wanted. — An  advertiser  wants  a  dynamo,  15  amps,  120  volts. 
For  particulars  see  an  advt.  in  our  prepaid  columns. 
(^Liverpool. — Fitter-Sergeant  Smith,  who  was  formerly  employed 
in  the  Corporation  Electric  Light  Department,  has  been 
awarded  the  Military  Medal  for  devotion  to  duty. 
Hi  Bradford. — Signaller  J.  Uprichard,  who  previous  to  joining 
the  colours  was  an  engineer  with  the  Phoenix  Dynamo  Manu- 
facturing Co.,  is  officially  announced  to  have  been  drowned  at 
sea  when  travelling  home  on  leave.  He  had  previously  been 
reported  missing. 

Poplar.— Second-Lieutenant  J.  L.  Peake,  who  before  joining 
the  Army  was  an  electrical  engineer  under  the  Borough  Council, 
has  been  killed  in  action.  He  joined  the  colours  on  the  outbreak 
of  war,  and  received  his  commission  in  May,  1916,  after  service 
at  the  Front.    He  was  25  years  of  age. 

Preston.— Sapper  J.  E.  West,  West  Lancashire  Signalling 
Section,  has  been  awarded  the  Military  Medal  for  gallant  conduct 
during  the  push  of  July  31st.  He  is  22  years  of  age,  and  prior 
to  enlistment  was  employed  as  a  wireman  at  the  United  Electric 
Car  Co.'s  Works,  Preston. 

*t|  Blackburn.— The  Corporation  Tramways  Committee  on 
Sept.  12th,  considered  an  application  from  the  Lancashire  and 
Cheshire  District  Council  of  the  Amalgamated  Association  of 
Tramway  Workers  for  an  additional  increase  in  wages  of  7s.  6d. 
a  week  for  all  tramway  workers  (male  and  female)  over  18  years 
of  age  and  3s.  3d.  per  week  for  all  under  that  age.  It  was  decided 
to  allow  the  matter  to  go  to  arbitration,  this  course  having 
been  adopted  by  a  number  of  other  municipalities. 

Welcome  Home. — An  interesting  gathering  took  place  at  the 
Midland  Hotel,  Manchester,  on  Thursday  evening,  the  13th 
inst.,  when  the  staff  of  the  firm  of  L.  E.  Wilson,  10,  Corporation 
Street,  welcomed  the  safe  return  of  Mr.  D.  G.  Sumner,  the  Chief 
Engineer,  after  carrying  out  some  important  work  for  the  firm 
in  Persia.  Those  present,  especially  the  Telephone  Engineers, 
were  interested  in  his  account  of  the  difficulties  experienced  in 
carrying  out  technical  work  in  the  Far  East. 
""Testing  Flash  Lamj)  Batteries.— The  average  resistance  of 
flash  lamp  bulbs  under  working  conditions  is  about  4  ohms  per 
cell  irt  the  battery  employed,  hence  the  suggestion  (made  by, 
C.  F.  Bargess)  that  flash  lamp  batteries  should  be  tested  indi- 
vidually on  4  ohms  resistance  until  the  voltage  fell  to  \  volt, 
below  which  limit,  no  useful  amount  of  light  is  produced.  In 
oppDsition  to  this  proposal,  it  is  pointed  out  that  the  resistance 
of  the  lamp  increases  as  the  voltage  of  the  battery  decreases,  so 
that  a  test-resistance  of  about  2|-  ohms  gives  the  same  life  as 
actual  discharge  through  a  0.35  amp.  lamp.  Burgess  suggests 
a -testing  period  of  8  hours  per  day,  during  which  time  all  but 
the  larger  cells  fall  to  \  volt.  A  test  resembling  more  closely 
the  actual  conditions  of  service  is  to  discharge  the  cell  for  5 
minutes  daily  and  consider  the  \  volt  limit  in  relation  to  the 
general  shape  of  the  discharge  curve.  A  test  for  5  minutes  per 
day  extends  over  a  long  period  before  completion,  and  the 
results  include  the  practical  effects  of  recuperation  and  show 
life  deterioration. 

Submarine  Cables. — Until  recently,  a  submarine  cable  for 
electric  power  transmission  was  a  distinct  novelty,  and  even 
to-day  the  number  of  examples  of  such  cables  can  be  counted 
on  the  fingers  of  one  hand.  What  then  are  we  to  say  to  a  pro- 
posal which  would  make  a  large  proportion  of  all  our  distributing 
cables  into  "  submarine  "  cables  ?  The  proposal  in  question 
is  due  to  J.  L.  Harper,  who  suggests  that  overheating  troubles 
could  often  be  avoided  by  building  cable-conduit  systems  so 
that  the  ducts  could  be  flooded  with  water.  The  substitution 
of  water  for  air  in  the  ducts  would  undoubtedly  contribute 
materially  to  rapid  dissipation  of  heat,  and  as  regards  insulation 
troubles  these  are  not  likely  to  be  more  serioue  when  the  cable 
is  totally  submerged  than  when  it  is  merely  damp.  It  sounds 
highly  sensational  to  talk  of  running  paper  insulated  cables 
deliberately  in  ducts  filled  with  water.  As  a  matter  of  fact  a 
defective  paper  insulated  cable  will  break  down  almost  as  readily 
in  a  damp  atmosphere  as  when  totally  submerged  in  water.  Of 
course,  failure  of  a  submerged  cable  would  result  in  wholesale 
swamping  of  the  paper  insulation,  but  a  modern  paper-cable 
tested  carefully  before  laying  should  be  practically  secure  from 
insulation  breakdown.  The  overall  factor  of  safety  is  increased 
by  keeping  the  cable  cool  and  the  cable  is,  of  course,  free  from 
the  tidal  drag,  risks  of  fouling  and  of  abrasion,  etc.,  which  are 
so  important  in  a  real  submarine  power  cable. 


Blackpool. — Word  has  been  received  that  Lancf-Corporal 

W.  Henderson,  of  the  King's  Own  Royal  Lancasters,  has  been 
wounded  in  action  and  is  at  present  in  Thorpe  Hospital,  Norwich. 
Prior  to  enlistment  he  was  employed  at  Bispham  Electricity 
Works. 

Meetings. — The  opening  meeting  of  the  Association  of  Super- 
vising Electricians  will  be  held  at  the  St.  Bride's  Institute  on 
Tuesday  next,  the  25th  inst.,  at  7.15  p.m.,  when  Mr.  Highfield 
will  deliver  his  presidential  address.  A  good  muster  is  antici- 
pated. 

Afternoon  Classes  for  Electrical  Trades  Apprentices.— With 

reference  to  the  above  classes  at  the  Northampton  Polytechnic 
Institute,  Clerkenwell,  E.C.,  we  are  desired  to  announce  that 
the  notice  having  been  somewhat  short,  the  date  for  enrolment 
has  been  extended  to  Friday,  the  28th  inst.  We  hope,  by  that 
date,  the  response  from  the  trade  will  be  sufficient  to  ensure 
the  launching  of  this  interesting  educational  experiment.  In 
our  opinion  it  is  well  worthy  of  enthusiastic  support  as  it  can 
but  help  to  improve  the  technical  knowledge  of  those  who  are 
to  be  the  skilled  craftsmen  of  the  future  and  to  meet  the  trade 
competition  after  the  war. 

Case  ^Hardening  Steel  Parts.— The  practical  electrician  has 
often  occasion  to  produce  a  hard  wearing  surface  on  pieces  which 
are,  for  convenience  or  from  necessity,  made  of  mild  steel.  The 
case  hardened  piece  combines  toughness  of  body  with  hardness 
of  surface,  and  this  result  is  secured  by  increasing  the  carbon 
content  of  the  surface  layers  (by  heating  the  steel  in  contact 
with  a  material  yielding  carbon)  and  then  hardening  in  the 
usual  manner — generally  to  as  high  a  degree  as  possible  by 
simple  quenching.    In  order  to  produce  a  deep,  carbunsed  layer, 
it  is  necessary  to  pack  the  articles  in  a  suitable  "  cement  "  and 
heat  them  for  a  comparatively  long  time.    A  mere  film  of  hard- 
ness, sufficient  for  many  purposes,  may  be  produced  by  dipping 
the  pieces  in  molten  potassium  cyanide  (at    1550    to  1600 
degrees  Fahr.)  for,  say,  10  or  15  minutes  and  then  quenching  in 
lime  water,  which  neutralises  cyanide  remaining  on  the  steel. 
Since  cyanide  is  a  deadly  poison,  this  process  requires  the  use  of 
fume-hoods,  gloves  and  even  masks  ;  it  is  a  very  efficient  pro- 
cess, but  one  which  can  only  be  used  safely  in  a  special  plant. 
For  occasional  jobbing  work  it  is  usual  to  heat  the  steel  to  about 
1550   F  (i.e.,  to  a  "  brilliant  red  "  or  "  cherry  red  "),  plunge  it 
into  or  sprinkle  on  it  potassium  cyanide  or  ferrocyamde,  re-heat 
to  1550  or  16000  F  and  quench  in  water.    The  process  may  be 
repeated  to  obtain  a  thicker  hard  layer.    In  any  case,  the  surface 
of  the  metal  must  be  clean  before  commencing  the  treatment. 

The  Junior  Institution  of  Engineers— This  Institution  has 
instituted  a  "  Cadet  Associate  Membership,"  whereby  engineering 
pupils  in  works  or  college  (day  or  evening  students)  may  be 
registered  for  a  nominal  yearly  fee  of  five  shillings.  It  is  open 
to  youths  of  fifteen  years  and  over  who  are  still  undergoing 
training  and  who,  as  certified  by  a  Principal  of  a  technical 
college  or  head  of  department  of  an  engineering  works,  are 
making  satisfactory  progress  in  the  development  of  their  abilities 
as  engineer-pupils.  The  registration  as  a  Cadet  Associate 
Member  of  the  J. I.E.  is  for  one  year  only,  and  renewals  can 
only  be  accepted  when  satisfactory,  progress  and  development 
is  vouched  for  by  a  responsible  authority  under  whom  the 
applicant  is  serving.  The  Institution  undertakes  certain  duties 
in  regard  to  these  Cadets  which  are  set  forth  in  a  pamphlet 
which  may  be  obtained  upon  application  to  the  Secretary, 
Junior  Institute  of  Engineers,  39,  Victoria  Street,  Westminster, 
S  W  1.  The  project  is  commendable,  and  will  doubtless  meet 
with  the  success  it  deserves.  There  is  little  doubt  that  much 
valuable  personnel  is  now  wasted  for  the  lack  of  a  wider  organisa- 
tion such,  as  the  Juniors  can  furnish,  and  the  constitution  of 
the  Council  is  such  that  the  new  scheme  will  be  pushed  with 
vigour  and  enthusiasm  in  the  interests  of  the  profession  and 
of  patriotism.  Manyfyouths  feel  that  they  wish  to  become 
engineers,  but  drift  into  other  professions  where  they  are  round 
pegs  in  square  holes  simply  because  there  is  no  one  from  whom 
they  can  claim  assistance  and  advice  in  the  furtherance  of 
their  desires.  Many '  apprentices,  too,  remain  unacquainted 
till  too  late  with  openings  which  might  lead  in  public  or  private 
services  to  their  advancement  at  home  or  abroad.  Managers 
of  engineering  shops  throughout  the  country  are  frequently  in 
need  of  vouths  possessing  certain  elementary  qualifications 
which  local  conditions  cannot  provide.  Technical  instructors, 
too  desire  to  become  acquainted  with  openings  in  works  so 
that  their  pupils  may  gain  a  good  start  in  life  and  not  be  entirely 
dependent  upon  the  blind  god  "  chance  "  which  has  detri- 
mentally affected  the  careers  of  numerous  promising  youths. 
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CHARGING  STORAGE  BATTERIES  OF  ELECTRIC 
VEHICLES.* 


By    J.    J.  Kline. 


Many  changes  have  been  introduced  into  the  methods 
of  charging  electric  storage  batteries  in  the  last  few  years. 
These  changes  have  come  about  very  largely  through  im- 
provements in  the  methods  of  manufacturing  the  batteries 
themselves  and  through  experimentation  on  the  action 
which  results  in  charging  at  various  rates.  Some  years 
ago  it  was  the  practice  of  manufacturers  of  lead  batteries 
to  mark  their  product  with  the  starting  rate  and  the  finish- 
ing rate,  and  that  practice  is  still  carried  out  quite  generally. 

Recent  Rules. 

However,  their  more  recent  experiments  and  improve- 
ments in  construction  have  enabled  them  to  disregard 
these  starting  rates  particularly,  and  to  adopt  some  very 
general  rules  in  regard  to  charging.  These  rules  may  be 
briefly  stated  as  follows  :• — 

"  A  well-constructed  lead  acid  battery  in  good  condition 
may  be  charged  at  any  rate  so  long  as  the  battery  does  not 
overheat  nor  gas  violently.  The  temperature  must  be 
kept  below  certain  limits,  105  deg.  F.  being  selected  by 
some  manufacturers  and  110  deg.  F.  by  some  others. 

"  This  condition  of  heating  and  of  gassing  takes  place 
near  the  end  of  the  charge,  and  therefore  it  is  the  finishing 
rate  of  the  charge  that  should  receive  careful  consideration 
to  limit  the  heating  and  the  gassing." 

Cell  Construction. 
Before  explaining  the  various  processes  of  charging  the 
battery  and  the  reasons  for  the  recommendations  just 
mentioned,  a  study  of  the  essential  parts  of  the  battery 
may  perhaps  be  worth  while.  Each  battery  is  made  up 
of  a  number  of  cells.  These  cells  are  usually  connected  in 
series,  that  is,  the  positive  terminal  of  one  cell  to  the  nega- 
tive terminal  of  the  next  cell,  and  so  on  to  the  completion 
of  the  series. 

Each  cell  consists  essentially  of  two  groups  of  plates 
.which  are  separated  from  each  other  by  wooden  (or  other 
non-conductive)  separators,  and  these  two  sets  of  plates 
constitute  the  element  of  the  cell.  One  group  of  plates 
is  positive,  the  active  material  being  lead  peroxide,  and 
the  other  group  is  negative  in  which  the  active  material 
is  metallic  lead  in  a  spongy  form.    Except  in  the  case  of 
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the  couple  which  is  a  two-plate  cell,  and  a  type  not  used 
in  vehicle  battery  work,  there  is  always  one  more  negative 
plate  than  positive  plates  in  each  cell.  For  example,  in  a 
1 3-plate  cell  there  are  seven  negative  plates  and  six  positive 
plates. 

The  element  of  a  lead  acid  battery  cell  is  immersed  in  a 
solution  of  sulphuric  acid.  The  density  of  this  acid  varies 
somewhat  with  different  battery  manufacturers  ;  but,  in 
general  the  specific  gravity  of  the  electrolyte  in  a  fully 
charged  battery  will  be  about  1.280. 

Discharge. 

As  the  battery  discharges  in  doing  its  work,  it  will  be 
found  that  the  specific  gravity  of  the  electrolyte  lessens 
and  gradually  decreases  with  the  discharge  until  it  stands 
at  1. 1 75,  or  even  at  j.  125,  depending  upon  the  type  of 
cell,  and  the  discharge  should  then  be  stopped  and  the 
battery  be  recharged  as  soon  as  possible.  An  examination 
of  the  battery  plates  will  reveal  that  lead  peroxide  is  rio 
longer  the  predominating  material  of  the  positive  plate, 
nor  is  metallic  lead  the  predominating  material  of  the  nega- 
tive plate,  but  that  the  active  material  in  both  plates  has 
been  quite  generally  changed  to  lead  sulphate.  The 
chemistry  of  the  action  then  seems  quite  evident,  viz.,  under 
the  action  of  the  discharging  electric  current  the  plates 
have  been  changed  to  lead  sulphate  by  the  sulphur  dioxide 
radical  extracted  from  the  sulphuric  acid  during  the  dis- 
charge.* These  results  are  shown  by  the  physical  con- 
dition of  the  battery  ;  in  that  the  specific  gravity  of  the 
electrolyte  is  only  1.150  or  thereabouts,  and  the  colour  of 
the  plates  has  actually  changed  from  the  chocolate  brown 
of  the  positives  and  the  lead  gray  of  the  negatives  to  a 
rather  whitish  grey,  and  very  little  more  electric  energy 
can  be  obtained  from  the  cell.  That  is  to  say,  the  cell  is 
discharged  and  has  approached  an  inert  condition.  The 
open-circuit  voltage  will  probably  be  about  2  volts  per 
cell,  but  on  attempting  to  discharge  further  the  voltage 
will  immediately  drop  to  1.7  or  even  to  1.65. 

Charge. 

If  the  battery  in  a  discharged  condition  is  then  properly 
placed  in  circuit  with  a  direct-current  source  of  energy 
and  controlled  in  the  proper  way,  the  flow  of  current  will 
reverse  the  chemical  conditions  and  change  the  physical 
conditions  in  the  battery  in  the  following  manner  : — 

The  lead  sulphate  will  disappear  from  both  the  positive 
and  negative  plates.  The  plates  will  gradually  change 
to  their  original  colours  (chocolate  brown  and  metallic 
lead  colour)  and  the  specific  gravity  of  the  battery  will 
rise,  approaching  1.280  as  the  final  gravity  of  the  fully 
charged  battery.  The  voltage  of  each  cell  \vill  also  rise 
and  the  final  result  in  voltage  will  probably  be  2.65  or 
even  2.7  volts  per  cell  at  the  final  moment  of  charge  before 
the  circuit  is  disconnected. 

When  the  battery  is  in  a  discharged  condition,  the  charg- 
ing current  can  be  applied  at  a  very  high  rate  without 
causing  the  cell  to  give  off  gas  or  to  heat  abnormally. 
However,  as  the  cell  approaches  a  state  of  complete  charge 
the  temperature  rises  more  rapidly  and  gassing  occurs. 
To  reduce  this  rising  temperature  and  gassing,  the  flow  of 
current  must  be  reduced.  The  explanation  is  simple 
when  consideration  is  given  to  the  chemistry  of  the  battery. 
When  the  battery  is  discharged  there  is  a  large  amount 
of  lead  sulphate  present,  and  upon  charging,  the  energy 

*  The  term  "  sulphate  "  has  two  meanings  when  applied  to  a 
lead  acid  battery.  As  used  in  this  article,  it  refers  to  the  normal 
chemical  change  that  takes  place  in  a  battery  in  good  condition 
every  time  the  battery  is  charged  or  discharged.  The  other 
refers  to  a  battery  in  bad  condition,  which  means  that  the  normal 
sulphate  condition  has  become  abnormal  and  the  lead  sulphate 
has  become  fixed  or  set  so  that  it  does  not  respond  to  the  charging 
current.  This  latter  sulphate  condition  is  injurious  and  occurs 
upon  allowing  a  battery  to  remain  111  a  discharged  condition. 
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of  the  electric  current  is  expended  in  breaking  up  this 
ead  sulphate  to  form  lead  peroxide  on  the  positive  plate, 
metallic  lead  on  the  negative  plate,  and  to  return  the 
sulphur  dioxide  radical  to  the  electrolyte  which  results  m 
producing  sulphuric  acid  of  a  higher  specific  gravity.  If 
the  same  quantity  of  electrical  energy  is  forced  into  the 
battery  as  it  approaches  complete  charge,  that  energy  must 
be  dissipated  in  some  other  manner  for  the  lead  sulphate 
is  no  longer  present  to  absorb  it.  The  electric  current 
therefore,  attacks  the  water  in  the  sulphuric  acid,  breaks 
it  up  into  its  component  gases,  hydrogen  and  oxygen,  and 
in  so  doing  liberates  the  heat  of  chemical  combination 
which  raises  the  temperature  of  the  battery  as  a  whole. 
In  the  formation  of  the  component  gases  from  water,  the 
volume  occupied  by  these  gases  is  very  much  greater 
than  that  previously  occupied  by  the  water  and,  as  a  result, 
the  gases  destroy  the  plates  mechanically  by  their  ex- 
pansion, for  the  electrolyte  is  in  the  plates  as  well  as  around 
them,  the  plates  being  porous.  That  is  the  explanation 
5  the  heating  and  the  gassing  of  the  battery  jttte^d 
of  the  charge,  and  also  the  explanation  of  the  fact  that  a 
high  current  rate  may  be  used  at  the  beginning  of  the 
charge  without  injury  to  the  battery.  . 

One  well  recognised  manufacturer  of  lead  batteries  has 
determined  a  general  rule  for  the  maximum ^  permissible 
rate  for  charging  a  lead  battery.    This  rule  follows 

"  The  charging  rate  in  amperes  must  never  exceed  the 
ampere-hours  out  of  the  battery.    Any  method  of  charging 
SS  keeps  the  charging  current  within  this  limit  will  no 
overheat  the  battery  or  cause  it  to  gas     In  applymg  thrs 
rule  it  is  not  necessary  to  reduce  the  charging  rate  below 
the  '  finishing  '  rate  recommended  by  the  battery  manu- 
facturers.   If  an  ampere-hour  meter  is  used  on  the  vehicle 
so  arranged  as  to  indicate  the  ampere-hours  out  of  the 
battery  it  also  indicates  at  all  times  the  maximum  per- 
SSble  charging  rate.    It  will  be  noted  ^fJ^ZT^Z 
charging  rates  are  no  longer  a  function  of  the  size  of  the 
battSy  or  its  relative  state  of  discharge,  but  depend  only 
on  the  actual  state  of  discharge." 


education  is  not  only  recognised  but  achieved  in  the  widest 
sense  of  'the  term.  ,  .  . 

In  their  respective  spheres,  the  engineering  institutions, 
the  universities,  and  the  technical  schools  have  exerted  a 
most  valuable  influence,  and  the  time  is  now  ripe  f°r  Pro- 
viding some  central  organisation  through  which  their 
activities  may  be  co-ordinated  in  such  a  manner  as  to  give 
them  a  much  wider  effect.  In  fine,  it  should  now  be  possible 
to  forge  a  permanent  link  between  the  professions  and 
industry  of  engineering,  the  universities  and  schools,  and 
parents  and  boys  who  have  chosen,  this  fine  career  for  their 
life's  work.  


B.T.-H.  C.C.  MOTORS. 


The  British  Thomson-Houston  Co.,  Ltd.,  of  Rugby,  have 
iust  issued  an  illustrated  descriptive  list,  No.  2255  A,  of  Con- 
tinuous Current  Motors,  Tvpe  D  Q,  which  will  appeal  to  all 
power  users.  These  motors  are  made  in  sizes  ranging  Irom 
o  i-  to  10  hp,  and  for  use  on  circuits  not  exceeding  600 
volts  They  are  of  substantial  design  and  construction,  and 
can  be  recommended  for  exacting  and  continuous  work 
The  motors  are  fitted  with  commutating  poles,  end-shield 
bearings,  ventilating  fan,  enclosed  terminal  boxes,  and  a 
shaft  extension  suitable  for  either  pulley  or  coupling.  All 

standard  machines  can  bt  supplied  as  protected,  enclosed 
ventilated,  or  drip-proof  motors,  while  the  larger  machines 
can  also  be  supplied  pipe-ventilated':  Totally  enclosed 
motors  are  available,  but  are  specially  rated.  Our  first  illus- 
tration shows  a  protected  type  D  Q  motor ;  in  this  type  of 


INDUSTRY  AND  EDUCATION. 

A  meeting  will  be  held  in  the  theatre  of  the  Institute  of 
Civil  Engineers,  by  kind  permission  of  the   Council  on 
October  25th,  at  3.30  p.m.,  for  the  purpose  of  considering  the 
establishment  of  a  central  organisation  for  improvement  in 
and  better  co-ordination  of  engineering  training,  and  the 
appointment  of  a  representative  committee  of  engmeenng 
and  educational  interests  to  initiate  action.  _  Sir  Maurace 
Fitzmaurice,  C.M.G.,  President  of  the  Institute  of  C.vd 
Engineers,  will  preside,  and  representative  engineers  and 
educationalists  from  all  branches  of  these  professi ons ;  have 
sonified  their  intention  to  be  present.     Those  interested  are 
Squested  to  obtain  invitations  from  Mr.  A.  P.  M  Flemmg, 
British  Westinghouse  Co.,  Trafford  Park,  Manchester,  or 
Mr  A   E.  Berriman,  Chief  Engineer,  Daimler  Co.,  Coven- 
try' who  are  acting  as  honorary  organisers  for  the  committee 
responsible  for  arranging  this  meeting.  • 

\lthough  engineering  training  has  made  great  strides  in 
the  last  twenty  years,  largely  owing  to  the  gr owth  of  pro- 
vincial universities  and  technical  schools,  and  to  the  good 
influence  of  some  of  the  more  important  engineering  institu- 
tions, it  is  a  fadt  that  the  link  between  the  industry  and 
education  is  not  forged  as  closely  as  it  should  be  m  the 
interests  of  the  State,  and  a  strong  nucleus  of  opinion  has 
grown  in  favour  of  forming  a  central  organisation  with  co- 
ordination activities  as  the  best  means  to  secure  the  improve- 
ment that  is  desired.  .  .  . 

Engineering  is  one  of  England's  most  important  staple 
industries,  and  it  is  of  the  greatest  national  consequence  that 
all  who  are  engaged  therein,  from  bottom  to  top,  should  be 
representative  of  their  highest  respective  types,  and  this  can 
only  be'  secured   when    the  proper  purpose  and  value  ot 


Yig.  1.— Protected  Type  DQ  Motor.    Commutator  End. 


Fig.  2.— Enclosed  Ventilated  D  Q  Motor.    C  ommutator  End. 
machine  the  armature,  field  coils,  and  other  live  parts  are 
mechanically  protected  from  accidental  or  careless  contact 
while  free 'ventilation  is  not  materially  obstructed.  The 
enclosed  ventilated  type  depicted  in  Fig.  2  has  the  openmgs 
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in  the  frame  covered  with  a  perforated  metal  cover.  This 
cover  affords  additional  protection  without  appreciably  affect- 
ing the  ventilation.  The  drip-proof  type  is  fitted  at  the  com- 
mutator end  with  covers  having  small  ventilation  holes  on 
the  underside,  the  pulley  end-shield  being  provided  with 
openings  only  in  a  vertical  plane.  This  class  of  motor  is  par- 
ticularly adapted  for  machine-tool  driving  in  the  presence  of  a 
surplus  of  liquid  lubricant ;  the  driving  of  pumps,  paint- 
mixing  machines,  etc.  The  pipe-ventilated  type,  for  use  in 
cotton  mills,  chemical  factories,  etc.,  ha.s  a  flange  on  its 
pulley-end-shield  for  coupling  to  an  air-duct,  through  which 
a  supply  of  clean  air  can  be  drawn  for  ventilation.  All  D.Q. 
motors  are  shunt-wound,  unless  specially  ordered  to  the  con- 
trary, and  the  general  specification  shows  them  to  be  of  the 
most  efficient  and  up-to-date  design.  The  list  above  referred 
to  gives  full  details,  and  should  be  consulted  by  all  readers 
requiring  D.C.  motors  of  proved  reliability. 


FIRE-ALARM 


SYSTEM  FOR 
SHOP. 


LARGE  RAILWAY 


By  J.  O.  Burris. 

Safety  in  any  large  industrial  plant  requires  that  it  have 
a  private  fire-alarm  system  to  summons  instantly  the  private 
fire  department  and  also,  in  case  of  a  serious  fire,  to  call 
the  nearest  city  fire  department.  A  few  years  ago  it  was 
put  up  to  me  to  install  a  fire-alarm  system  in  a  large 
railway  shop  in  Ohio  and  it  was  insisted  that  it  be  simple 
and  reliable.  Now  that  the  system  has  throughout  five 
year3  proven  entirely  dependable,  easy  to  maintain,  and 
never  failed  to  give  service,  it  may  be  of  interest  to  plant 
electricians  to  describe  it. 

This  system  has  been  called  the  "  safety  first  "  system 
because  of  its  reliability  and  simplicity.  It  employs  no 
batteries,  but  is  tapped  on  the  lighting  circuit,  which  has 
never  failed,  The  positive  wire  is  connected  to  the  power- 
house switch-board  and  the  alarm  boxes  are  connected  to 
the  negative  side  of  the  nearest  lighting  circuits,  thus 
completing  a  simple  circuit.  Each  alarm  box  is  provided 
with  a  red  lamp  that  is  lighted  at  night  and  serves  to  show 
the  location  of  the  box.    In  the  box  is  a  two-pole  knife 


Water  Rheosfo 


'  Switchboard       *  Engineer's  Annunciator  Lamp  Hose  House 

Terminal  Lamp  Annunciator 

Wiring    Diagram   of   Industrial   Fire-Alarm  System. 


Fuel  Economy.  By  W.  H.  Booth.  Based  on  the" Author's  Lec 
tures  to  Stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value 
to  those  interested  in  using  coal  with  economy  and  efficiency.  Koyal 
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switch,  the  closing  of  which  performs  three  functions.  It 
rings  an  eight-inch,  2000-ohm  gong  in  the  power  house 
near  the  engineer's  desk,  it  blows  a  whistle  in  the  boiler 
room,  and  operates  a  lamp  annunciator  in  the  hose  house, 
showing  the  number  of  the  alarm  box  from  which  the 
alarm  was  sent  in.  The  fireman  or  engineer,  whoever 
is  nearest  the  shop  whistle,  gives  on  it  a  special  fire  signal 
whenever  an  alarm  comes  in.  On  healing  this  signal 
all  men  in  the  plant  who  are  appointed  to  act  as  firemen 
rush  to  the  hose  house,  where  they  ascertain  the  location 
of  the  fire  by  noting  the  annunciator,  and  take  out  the 
fire-fighting  equipment  to  the  fire  plug  nearest  to  the  fire. 

It  will  be  noted  that  three  leads  are  taken  from  the 
positive  line  at  the  switchboard.  Those  making  connection 
with  the  bell  and  whistle  solenoid  are  closed  at  all  times, 
while  the  third  lead,  which  closes  the  circuit  to  the  night 
lamps  in  the  alarm  boxes,  is  closed  only  at  nights.  The 
solenoid  and  bell  circuits  are  in  parallel  and  are  operated 
from  the  same  pole  of  the  two-pole  switches  in  the  alarm 
boxes,  which  are  10-ampere  pony  switches.  The  three 
switches  in  the  power  house  are  30-ampere  single-pole 
switches.  The  lighting  circuits  used  are  220  volts  direct 
current.  A  small  water  rheostat  with  carbon  electrodes 
is  placed  in  series  with  the  solenoid.  Near  the  engi- 
neer's bell  is  a  lamp  that  is  in  series  with  the  annun- 
ciator lamps  and  serves  to  indicate  to  the  engineer 
that  the  latter  lamps  are  all  right.  All  the  annunciator 
lamps  and  the  engineer's  lamp  are  110  volts,  while  the 
alarm-box  night  lamps  are  220  volts.  A  duplicate  lamp 
annunciator  is  installed  in  the  engine  room  of  the  power 
house  near  the  eight-inch  gong.  This  operates  in  parallel 
with  the  hose-house  annunciator,  but  it  is  not  shown  on 
the  wiring  diagram  for  the  sake  of  simplicity. 

This  system  has  not  only  proven  satisfactory  to  all  con- 
cerned, but  has  been  heartily  approved  by  electrical  and 
fire-insurance  inspectors.— Electrical  Review  (Chicago). 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  •  We  invite  our  readers  to  &<-nd  as  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "Answers  to  Correspondents ,"  or  replies  will 'be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  questwn 
which  we  select  for  competitive  replies  in  this  column. 

Answers  •  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  receive d  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript,  com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  Ho  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editor  s  deciswa 

is  final.   — 

Question  No.  9. 

A  fault  has  occurred  on  a  three-core  paper-insulated 
cable,  causing  a  complete  burn  out  for  a  distance  of  several 
feet.  The  cable  is  lead  covered  and  armoured,  and  the 
service  cut-outs  are  the  usual  iron  type.  Can  you  give 
me  a  method  of  localising  this  fault,  bearing  in  mind  that 
the  ordinary  loop  test  cannot  be  applied  in  this  case  ? — 
"  Burn.". 

Question  No.  10. 
A   two-phase  motor,  12  h.p.,  1,440  revs,  per  minute, 
when  starting  against  30  per  cent,  of  full  load,  does  not 
behave  satisfactorily.    It  now  has  a  short-circuited  'rotor, 
and  I  have  been  wondering  if  matters  would  be  improved 


The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro,  A.M.I.E.E. 
The  latest  and  most  reliable  book  on  the  subject.  Recommended  by 
all  the  technioal  journals.  Demy  12mo,  cloth,  round  corners,  cut 
flush  to  tit  pocket.  428  pages,  97  illustrations.  P-"e  3«-  3d.  net. 
pogt  free  from  Electricity  Office. 
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(a)  by  fitting  a  wound  rotor  with  a  resistance  in  series,  or, 

(b)  by  inserting  an  auto-transformer  in  the  primary  circuit  ? 
The  latter  would  perhaps  be  cheaper,  but  I  would  like  to 
know  their  relative  merits. — "  Squirrel." 

(Replies  to  Questions  9  and  10  must  be  received  not  later 
than  October  6lh.) 

Answers   to  Questions. 

Question  No.  7. 
Can  you  please  inform  me  what  method  is  adopted 
to  prevent   the   steam,   ill  high-pressure  turbines,  from 
passing  from  the  turbine  case  into  the  turbine  bearings  ? 
— "  Turbo." 


Answers  to  Question  No.  7. 
The  first  award  (10s.)  is  made  to  "  Curtis  "  for  the 
following  reply  : — There  are  several  methods  in  use  at 
the  present  time  to  prevent  steam  passing  into  the  bearings 
from  the  turbine  case.  The  best  method,  perhaps,  is 
adopted  by  the  British  Thomson-Houston  Company  in 
their  Curtis  turbine.  This  method  consists  of  a  number 
of  carbon  rings  fitted  on  the  turbine  shaft  between  the 
turbine  case  and  the  bearings.  The  size  and  number 
of  the  rings  vary  according  to  the  size  of  the  turbine — 
those  on  a  6,000  kilowatt  machine  are  about  1  \  in.  square 
in  cross  section,  and  the  turbine  shaft,  at  this  point,  is 
about  12  inches  in  diameter.  There  are  more  rings  fitted 
at  the  high  pressure  end  .of  the  machine  than  are  fitted 
at  the  exhaust  end,  the  number  being  four  and  two  re- 
spectively. 


In  the  diagram,  A  shows  a  complete  ring.  It  -will  be 
noticed  that  this  ring  is  divided  into  three  sections  ;  this 
is  done  for  convenience,  as  they  are  inserted  in  a  cast- 
iron  box  shown  at  B.  The  three  sections  are  held  together 
by  means  of  a  garter  spring  fitted  on  a  metal  band  round 
the  outside  of  the  rings.  Springs,  bands  and  carbons 
are  shown  in  section  at  B.  The  rings  are  prevented  from 
rotating  with  the  shaft  by  means  of  a  small  lug  attached 
to  the  band.  The  lug  is  recessed  into  the  carbon,  and 
catches  on  the  side  of  the  box  when  the  shaft  commences 
to  rotate.  Thus  the  carbons,  springs  and  bands  remain 
stationary.  There  is  usually  a  clearance  of  about  .008" 
allowed  between  each  carbon  ring  and  the  box,  this  being 
sufficient  to  allow  the  spring  to  keep  an  even  tension  on 
the  carbons.  When  steam  enters  the  turbine  the  pressure 
forces  the  carbon  rings  laterally  against  the  side  of  the 
box.  Thus  with  the  steam  pressure  on  the  side  and  the 
spring  pressure  on  the  top  the  carbons  make  a  satisfactory 
seal. 


A  water  seal  method  is  adopted  by  the  Brush  Company. 
This  consists  of  a  disc  and  sleeve  mounted  on  the  turbine 
shaft.  On  the  outside  of  the  disc  a  flange  is  turned  with 
very  fine  serrations  on  the  edge.  The  disc  rotates  in  a 
chamber  with  a  very  small  clearance  all  round.  Water, 
which  is  admitted  into  the  chamber,  is  thrown  to  the  edge 
by  the  centrifugal  force  of  the  disc,  and  this  provides 
an  effective  seal.  "  Curtis." 

The  second  award  (5s.)  has  been  awarded  to  "  Turbine  " 
for  the  following  reply  : — 

There  are  several  methods  of  preventing  the  escape 
of  steam  or  inflow  of  air  at  the  point  of  entry  of  a  turbine 
shaft.  Labyrinth  packings  are  mostly  used,  which  consist 
essentially  of  a  series  of  grooves  cut  into  the  rotor,  into 
which  bronze  strips  project  from  the  casing.  The  steam 
in  passing  through  the  packing  is  alternately  wire-drawn 
and  checked  so  that  the  flow  is  greatly  reduced.  Carbon 
ring  packing  is  also  used,  sometimes  in  conjunction  with 
the  labyrinth  packing,  which  is  pressed  to  the  shaft  by 
means  of  garter  springs. 

Air  leakage  into  the  turbine  is  prevented  by  intro- 
ducing live  steam  between  the  two  outer  carbon  rings. 

Another  method  is  to  fit  a  water  seal,  made  by  a  revolving 
wheel,  to  the  ends  of  the  casing.  "  Turbine." 


ALEKTRIKTIP. 


If  in  billets,  hut,  or  mess,  or  camp  gen'rating  station, 
Or  where  you  do  your  "  little  bit  "  as  a  unit  of  the  nation. 
We  tender   this  advice  to  you  :  show  what  you  know  of 
switching 

By  working  out  a  paper  on  a  subject  most  bewitching. 

There  are  times  you  feel  the  need  of  a  little  recreation, 

To  smarten  up  your  brains  a  bit  and  keep  them  from  stagna- 

■  -  tion. 

The  knowledge  you  acquire,  altho'  in  days  of  strife, 

Will  prove  of  lasting  benefit  on  return  to  civil  life. 

Your  value  then  will  be  enhanced,  increased  will  be  your  pay, 

And  you  will  thank  us  for  the  tip,  and  bless  the  happy  day. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Orders  for  the  Week  : — Officer,  Lieut.W.  J.A.W  atkins. 
Monday,  October  1  :  Drill  and  Elementary  Bridge  Construction 
for  No.  3  Company,  Right  Half  Company,  6.30  ;  Signalling 
Class,  6.30  ;  Recruits  Drill,  6.30.  Tuesday  :  Physical  Drill 
and  Bayonet  Fighting,  7.30.  Wednesday  :  Drili  and  Ele- 
mentary Bridge  Construction  for  No.  1  Company,  6.30.  Thurs- 
day :  Drill  and  Elementary  Bridge  Construction  for  No.  2 
Company,  6.0  ;  Signalling  Class,  6.30  ;  Ambulance  Class,  6.30. 
Friday  :  Drill  and  Elementary  Bridge  Construction  for  No.  3 
Company,  Left  Half  Company,  6.30  ;  Recruits  Drill,  6.30. 
Saturday  :  Commandant's  Parade  for  Route  March  and  Drill. 
Parade  at  Headquarters,  2.45  p.m.  Uniform.  "  A  "  and  "  B  " 
N.C.O.s  and  men  are  reminded  that  one  Route  March  per  month 
is  compulsory  ;  Recruits  Drill,  2.30,  with  Corps  Parade  for 
Route  March.    Other  orders  as  usual. 


In  spite  of  the  popularity  and  increasing  employment  of  half- 
watt  incandescent  lamps  for  industrial  lighting,  there  is  still 
an  extensive  field  for  the  still  more  economical  flame  arc,  espe- 
cially if  the  lamps  be  of  such  a  nature  as  to  reduce  trimming  and 
attendance  to  a  minimum.  To  this  category  belongs  the  "  Metro- 
flam  "  Non-Interval  Magazine  Flame  Arc  Lamp  supplied 
by  Messrs.  Johnson  and  Phillips.  For  the  general  lighting  of 
large  shops  and  open  spaces,  such  as  shipyards,  docks,  wharves, 
sidings,  etc.,  the  Metroflam  is  more  effective,  reliable,  and  less 
costly  than  any  other  system  of  illumination.  The  Metroflam 
lamp  only  needs  five  minutes  attention  once  a  fortnight,  and  is 
not  affected  by  vibration  or  exposure.  Compared  with  half- 
watt  lamps  their  current  consumption  is  far  less,  being  of  the 
order  of  one-eighth  watt  per  candle  power,  whilst  a  compara- 
tive table  of  costs,  including  depreciation,  labour,  breakages, 
etc.,  between  an  8-ampere  Metroflam  and  two  2,000  CP. 
Half-Watt  Incandescents  shows  a  saving  of  over  100  per  cent, 
in  favour  of  the  former. 
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Heat 


There  is  now  an  unequalled  opportunity  for 
every  electrical  contractor  to  do  big  business 
in  Sun  Fires— the  coal  shortage  is  a  big  help 
But  you  must  sell  a  really  reliable  fire — a  fire 
that  will  inspire  confidence  and  enthusiasm 
in  electric  heating,  and  lay  the  foundations 
of  big  future  business,  no  matter  how  much 
coal  there  may  be  about. 

Order  a  few  Sun  Revo  Fires  now — there  are 
models  to  suit  all  tastes  and  all  pockets. 


coal  fire  effect 

and  plenty  of  it  with 

SUN  REVO 
ELECTRIC 
=  FIRES  = 


1 18-120,  CHARING  CROSS  RD.,  LONDON,  W.C.  2. 
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Jranrlaii  dartite 

(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its  life  is  between  two  and  three  limes  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  Its  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 


C.E.S.C1  076 


CIRCULAR  40 


describing  the  cell  in  detail  will  be  sent  post  free  on  application. 
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ELECTRICAL  CLIFTON  JUNCTION. 

STORAGE  CO.  Manchester. 

ITV/ITETV*    LONDON  OFFICE: 

LI  Ml  1  tU  f        39,  VICTORIA  STREET.  S.W  .1 
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HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for    Illustrated  Catalogue. 

STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties.  Shipyards  and  Railways  r  also  on  India  and  War  Office  Lists. 

THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS    OF  PORTABLE    ELECTRIC  DRILLS 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 


THE  "  DUNTLEY "  HEAVY  DUTY  AIR 
COOLED    ELECTRIC    DRILLS  AND 
GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAM- 
ING. TUBE  EXPANDING  AND 
GRINDING  TOOLS. 

Wound  for  all  Currents  and 
Voltages. 

Designed  to  withstand 
the  heavy  overloads 
incidental  to  hard  and 
continuous  work  with- 
out damage. 


Made  in  various  sizes, 
Capacities  A  in.  to  1\  in.  metal. 

Machines  for  Engineers,  Shipbuilders, 
Aeroplane  Builders,  Iron  Founders, 
Motor  Car  Builders,  Motor  Garages. 


General  Offices— 

EGYPTIAN  HOUSE, 
170,  PICCADILLY,  LONDON,  W.  1. 

Teleg.  Add.:  "  Caulking-Piccy-London." 
Telep.  No.:  Gerrard  9215  (3  lines). 

Main  Factory— FRASERBURGH,  SCOTLAND 


Size  No,  3- 


PORTABLE 
ELECTRIC  BLOWER 

Direct  and  Alternating  Current, 

For  cleaning  the  windings 
of  Electrical  Machinery  and 
Switchgear. 


Write  for  our  latest  Catalogue  No.  8  E. 


Supplied  either  in  side  or 
centre  spindle  type. 


London  Showrooms  and  Repair  Works  : 

73-75-79-80.  YORK  STREET.  S.W.  I,  near 
Capacities  1  Jin.  in  steel. 

2i  in.  in  wood.  St.  James's  Park  Station,  District  Railwayt 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Our  Special  pattern 
(Regd.  No.  403.835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


"32  T 

m 

<  _i±  * 

Width  (nom)  | 

ir  i  u*  1 1  i"  i  ir  i  2'  1 1\'  \  3'  1 

H"  1 

4* 

Grooves    ...  | 

w  1  a*  it'iA'U'i  r  ir  1 

r  1 

r 

Tupelo  i 
Price  > 

QUOTED   ON  APPLICATION. 

Trade 

Allowance  for  Quantities  on  Application 

Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


VIGERS  BROTHERS, 
avdhess  67.  KING  WILLIAM  ST.,  LONDON,  E.C 


GLUE  POT  HEATERS. 

SOLDERING  IRON 

HEATERS. 

WAX  MELTERS. 
METAL  POTS. 
CORE  DRYING  OVENS. 
ENAMELLING  OVENS. 
IMMERSION  HEATERS. 
HOT  PLATES. 
AIR  WARMERS. 


And  all  kinds  of 
Special  Electrical 
Apparatus  for 
Munition  Works, 
Shell  Filling 
Factories  and  all 
Manufacturing 
purposes. 

BELLING  &  CO.. 
Derby  Rd.  Works, 

Montague  Road, 
Edmonton,  N.  18. 
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TO   OUR  READERS. 

Electricity  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing:  office  not  later  than  the 
first  post  Tuesday  morning:,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

AU  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
86-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping:  or  address 
No  postage  need  be  paid. 


Current  Topics. 

Now    that  t'he  long,  dark  evenings  are  once  more 
with  us,  it  is  pertinent  to  inquire  whether  the  same 
Gilbertian  policy  in  regard  to  street 
Public  lighting  all  over  the  country  is  to 

Lighting       obtain  throughout  this  winter  as  was 
(sic).  inflicted  upon  a  long-suffering  public 

last  year.  To  my  mind,  one  of  the 
most  convincing  object  lessons  'for  the  confirmed 
optimist  on'  war  topics  is  to*  take  him  a  brief  tour 
through,  any  of  the  principal  streets  in.  our- provincial 
towns,  selecting  any  moonless  night  for  the  purpose. 
Here  are  we,  professing  to  fear  no  foe,  groping  about 
in  Cimmerian  gloom  every  evening  of  our  winter  .lives 
just  because  some  self-opinionated  jacks-in -office  hold 
the  opinion  that  street  lighting  attracts  enemy  aircraft, 
no  matter  whether  the  location  of  the  town  be  north, 
south,  east  or  west. 


There  is  reason  in  all  things,  and,  after  many 
days,  London  has  at  last  resolved  on  a  reasonable 
illumination  of  its  streets,  although  itself  the  most 
threatened  city  of  all.  Not  so  the  midland  and  north 
country  towns,  however.  Curiously  enough,  the  farther 
a  town  is  situated  from  the  east  coast  the  more  drastic 
appear'  to  be  its  lighting  restrictions.  The  contrast 
would  be  ridiculous  were  it  not  so  irritating  to  the 
public  and  tragic  in  its  results.  I  was:  in  a  small 
west  coast  township  the  other  evening,  remote  from 
Zeebrugge  or  any  other  enemy  aerodrome,  but  for  all 
the  lighting  there  was  available,  even  in  the  main  street 
remote  from  the  sea  front,  it  might  as  well  have  been 
Scarborough,  Dover,  or  one  of  the  other  mueh-hombed 
places. 


We  all  wish  to  exterminate  the  genus  Hun,  and  we 
are  willing  to  put  up  Avith  every  kind  of  inconvenience 
which  is  shown  to  be  essential  to  that  common  end, 
but  there  is  neither  aim  nor  object  in  reducing  every 
centre  of  population  to  the  conditions  which  obtained 
when  link-bbys  throve,  and  the  horn  lantern  and  rush- 
light were  recognised  as  the  prevailing  method'  of 
illumination.  The  greater  percentage  of  the  popula- 
tion is  engaged  oin  vital  war  work;  much  of  that  work 
has  to  be  carried  on  after  sunset ;  employees  have  to 
find  their  way  to  work,  and  home  again  when  the 
night's  work  is  done.  It  is  only  fair  and  reasonable 
that  they  should  have  sufficient  public  illumination  to 


enable  them  to  use  the  streets  with  safety.  Under 
prevailing  conditions  safety  is  only  to  be  secured  by 
staying  indoors  after  dark. 

(  For  the  economic  struggle  which  is  bound  to  follow 
the  declaration  of  peace  there  can  be  no  finer  prepara- 
tion than  a  good  education  followed 
Education.  by  specialised  training  in  the  particu- 
lar branch  of  industry  which  a  youth 
elects  to  adopt  as  a  means  of  livelihood.  The  technical 
instruction  of  apprentices  in  the  electrical  engineering1 
trades  is  one  of  the  many  urgent  problems  of  the  present 
time,  and  will  become  more  urgent  in  the  reconstruc- 
tion period  after  the  war.  The  pre-war  methods  of 
restricting  the  period  of  instruction  to  the  evening 
hours,  after  the  day's  work  is  done,  even  though  early 
'time  off  "  be  sometimes  given,  is  generally  recognised 
as  quite  unsuitable  for  the  average  boy,  from  fourteen 
to  seventeen  years  of  age,  although  good  work  has. 
been  done  by  boys  of  exceptional  ability  and  grit. 

What  is  wanted  in  the  future  is  that  the  apprentices 
should  receive  a  part  at  least  of  the  training  during 
the  daytime,  not  less  than  one  whole  afternoon  a  week 
being  devoted  to  it.  This  time  should  preferably  be 
occupied  with  technial  inst  ration  proper.  In  addi- 
tion  it  is  necessary  at  the  present  stage  of  educational 
development,  that  the  general  education  of  the  boys 
leaving  the  elementary  schools  should  be  continued,, 
and  for  the  present  this  may  be  attained  in  London  by 
attendance  at  the  Junior  Technical  Institutes  for  two 
nights  a  week  for  classes  in  English  (which  incident- 
ally very  few  London  boys  can  speak  correctly)  in 
calculations,  in  general  subjects,  and  in  gymnastics. 
In  these  classes  the  work  of  the  elementary  schools  its 
continued  with  a  technical  bias  directed  towards  the 
industry  in  which  the  boys  are  engaged. 

With  a  view  to  meeting  the  first  requirement,  viz., 
the  provision  of  suitable  afternoon  classes,  the  North- 
ampton Institute,  as  already  announced  in  these 
columns,  has  inaugurated  various  classes  to  suit  the 
different  grades  of  apprentices  undergoing  their  prac- 
tical training  at  works  within  convenient  reach  of  the 
Institute.  In  view  of  the  conditions  arising  out  of  the 
continuance  of  the  war  these  courses  can  only  be  held 
if  a  sufficient  number  of  enrolments  are  received  to 
justify  them  being  carried  through.  It  would  seem, 
therefore,  that  this  is  a  matter  for  the  various  electrical' 
employers  to  take  up  more  strongly  than  they  have 
done  in  the  past. 

In  this  connection  we  have  received  a  strong  letter 
on  the  subject  from  one  of  the  leading  London  elec- 
trical firms,  who  have  been  negotiating  for  over  two 
years  to  bring  about  this  result  and  ensure  some  satis- 
factory day  training"  system  for  their  own  boys.  The 
firm  in  question  are  sending  some  twenty  students,  and 
are  naturally  anxious  to  secure  the  support  of  other 
members  of  the  trade  in  order  to  make  the  venture 
a  success.  When  all  is  said  and  done  it  is  in  an 
employer's  best  interests  to  have  his  more  youthful' 
employees  properly  trained  and  technically  educated, 
so  that  although  he  may  have  to  dispense  wiith  their 
services  for  an  hour  or  two  each1  week  whilst  they 
attend  the  classes,  he  benefits  in  the  end  by  their 
greater  efficiency  at  the  tasks  which  they  have  to» 
fulfil. 
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Another  subject  which  does  not  receive  the  support 
it  merits  is  the  training  of  electrical  whemen,  one  of 
the  means  to  that  end  being  the  City 
Electrical        and  Guilds  Classes   held   under  the 
Installation      title  of  this   paragraph.       Like_  the 
Work.         Northampton  Institute,  the  Institute 
notifies    the    public,    that    the  1918 
Examinations  in  Electrical  Installation  Work  will  not 
be  held  if  the  war  continues,  presumably  on  account 
of  the  lack  of  support  which  these  classes  receive.  In 
another  column  we  reprint  a  strong  letter  from  Messrs. 
A.  P.  Lundberg  and  Son,  the  pioneers  of  instruction 
in  Electric  Light  Switching,  who  have  themselves  con- 
ducted   a    very    efficient    system    of    instruction  and 
examination  in  the  past. 

It  seems  to  me  that  the  remedy  for  this  lamentable 
condition  in  the  electrical  education  and  training  field 
lies  with  the  men  and  youths  principally  concerned,  as 
well  as,  in  a  large  measure,  with  their  employers.  If 
the  latter  would  only  insist,,  as  a  condition  of  employ- 
ment, upon  their  junior  employees  devoting  a  reason- 
able period  each  week  to  attendance  at  suitable  classes, 
and  if  the  employees  themselves  attended  in  sufficient 
numbers,  there  would  be  no  option  but  for  the  various 
technical  schools  and  training  institutions  to  hold  such 
classes  and  examinations  as  were  demanded  by  the 
public,  lor  it  is  upon  the  support  of  the  latter  that 
thev  depend  for  their  existence. 


Gas  versus  electricity  was  a  theme  dwelt  upon  at 
the  annual  meeting  of  the  South  Wales  Institute  of 
Gas  Engineers.      "There  were  limits 
Gas  within   such   rivalry   should  be  con- 

v.  fined."    So  spoke  the  newly-elected 

Electricity.  president  (W.  Mogford),  and  presum- 
ably to  limit  such  rivalry  he  suggested 
the  protection  of  gas.  Why  so,?  Simply  because  he 
happens  to  be  manager  of  the  local  gasworks,  or  is  it 
owing  to  the  superiority  of  the  gas  he  produces  oyer 
electricity?  It  cannot  be  the  latter,  as  the  illuminating 
power  of  Briton  Ferry  gas  is  notoriously  bad,  whilst 
its  calorific  quality  is  much  below  that  of  many  of  the 
surrounding  districts.  Why  put  a  limit  upon  rivalry 
by  the  maintenance  of  which  the  consumer  of  artificial 
light  is  bound  to  be  better  looked  after  than  if  left  to 
the  mercies  of  a  profit-earning  gas  company.  If  the 
proposed  scheme  of  taking  up  the  many  electrical 
undertakings  in  South  Wales  becomes  materialised, 
which  gas  engineers  are  so  much  afraid  of,  then  the 
latter  will  have  to  seek  "fresh  woods1,  and  pastures 
new.  " 

Elektron 


The  "  White  Coal  "  Bogey.— It  is  coming  to  be  generally 
realised  that  water  power  is  by  no  means  free  power — indeed, 
the  interest  and  other  charges  on  the  capital  invested  in  works 
tojutilise  water  power  are  quite  comparable  with,  if  not  greater 
than,  the  fuel  costs  in  an  engine-driven  station  of  equal  capacity. 
What  is  not  always  realised  is  that  many  of  the  countries  which 
are  "  homes  of  water  power  "  import  (or,  at  any  rate,)  consume 
vast  quantities  of  ordinary  coal  to  supplement  the  power. 
Thus  Italy  imports  about  15  million  tons  of  coal  per  annum, 
and  it  was' pointed  out  recently  by  M.  Revel,  in  "  Electrotecnica," 
that  if  it  be  admitted  that  1  million  kilowatts  could  be  obtained 
from  water  power  this  would  release  only  600,000  tons  of  coal 
per  annum.,  i.e.,  4  per  cent,  of  the  quantity  imported.  In  other 
words,  more  efficient  utilisation  of  coal  is  a  matter  far  more 
importantjthan  development  of  all  available  water  power. 


SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
Electrical  Engineering,  Grade  II.,  C.C.  Work. 

By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 
(Continued  from  page  558.) 

Q.  4.— Show  by  curves  how  the  torque  of  (a)  a  series 
motor  and  (6)  a  shunt  motor  changes  with  the  speed. 
For  what  service  is  each  kind  of  motor  respectively 
suitable  ?    Give  reasons. 

A.  4.— The  torque  exerted  by  an  electric  motor  is 
proportional  to  the  product  of  the  armature  current 
and  the  strength  of  the  magnetic  field  ;  i.e.,  if  I  be.  the 
armature  current,  and  4>  the  flux  per  pole  entering  the 
armature,  then  the  torque  T  =  where  k  is  a 

constant  for  a  given  motor. 

In  the  case  of  a  series  motor,  an  increase  in  the  speed 
is  accompanied  by  a  decrease  of  the  current  ;  but  since 
the  latter  flows  round  the  field  winding,  there  is  at  the 
same  time  a  diminution  of  the  flux.  Since  the  relation- 
ships between  the  speed,  the  current,  and  the  flux  do 
not  follow  any  simple  mathematical  laws,  it  will  be  most 
convenient  for  our  present  purpose  to  represent  them 
in  the  form  of  curves.  Thus,  in  Fig.  4.  A  sh°ws  the 
manner  in  which  the  current  I  changes  with  variation 


Fig.  4. 

of  speed  R,  whilst  B  represents  the  relatiorvbetween 
the  current  and  the  flux  per  pole.  Suppose  0  D  to  be 
the  full-load  current  of  the  machine,  the  corresponding 
speed  and  flux  being  0  F  and  0  E  respectively.  Let 
0  G  represent  the  full-load  torque  as  given  by  the  pro- 
duct of  0  D  and  0  E.  (The  actual  scales  do  not  matter 
in  the  present  case,  since  we  are  not  concerned  with  the 
absolute  value  of  the  torque.)  Then  the  point  of  inter- 
section of  the  perpendiculars  at  G  and  F  give  the  full- 
load  point  on  curve  C  connecting  the  torque  and  the 
speed.  Other  points  necessary  for  drawing  this  curve 
are  obtained  in  an  exactly  similar  manner.  Thus,  at  a 
speed  Of,  the  current  is  Od  and  the  flux  is  Oe,  and  Og 
represents  Od  x  Oe  to  the  same  scale  as  0  G  represents 
0  D  x  0  E. 

The  relationship  existing  between  the  torque  and  the 
speed  of  a  shunt  motor  is  much  simpler  than  that  for  a 
series  machine,  since  the  magnetic  flux  in  the  former 
can  be  assumed  constant  if  the  demagnetising  effect  of 
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armature  reaction  be  negligible.  Consequently,  the 
torque  is  proportional  to  the  current ;  and  the  latter 
is  proportional  to  the  difference  between  the  terminal 
Voltage  and  the  counter  e.m.f.,  and  therefore  depends 
upon  the  speed.  In  all  except  very  small  motors,  how- 
ever, the  variation  of  speed  between  no  load  and  full 
load'  is  comparatively  slight,  and  may  be  roughly 
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represented  by  a  straight  line  A  in  Fig.  5.  where  0  D 
and  0  F  are  the  current  and  the  speed  at  full  load,  Od 
and  Of  being  the  corresponding  values  on  no  load. 

Since  the  torque  is  directly  proportional  to  the  current, 
the  relationship  between  the  torque  and  the  speed  is 
given  by  a  straight  line  C  in  Fig.  5,  where  0  G  repre- 
sents the  full-load  torque,  and  Og  is  the  torque  necessary 
for  the  no-load  losses. 


The  series  motor  is  especially  suitable  for  applica- 
tions requiring  heavy  starting  torques,  since  the  starting 
current  under  such  conditions  is  greatly  in  excess  of  the 
rated  full-load  current.  Consider,  for  instance,  the 
case  when  the  starting  current  is,  say,  50  per  cent, 
greater  than  the  full-load  value.  The  corresponding 
flux  for  the  motor  represented  in  Fig.  4  is  1. 17  times  the 
flux  at  full  load,  so  that  the  starting  torque  is  1.5  x  1.17  = 
1.76  times  the  full-load  torque.  With  a  shunt  motor 
under  the  same  conditions,  the  starting  torque  would 
have  been  only  1.5  times  the  full-load  value.  This  is 
the  reason  why  the  series  motor  is  almost  invariably 
employed  for  such  work  as  the  driving  of  tramcars  and 
trains 

For  many  applications,  a  practically  constant  speed 
is  required  at  all  loads.  Thus,  for  driving  a  line  of 
shafting  off  which  a  number  of  different  machines  are 
running,  it  is  very  desirable  that  the  variation  of  load 
on  any  ' one  machine  does  not  appreciably  alter  the 
•  speed  of  the  others.  In  all  such  cases,  the  shunt  motor 
is  obviously  much  the  more  suitable  machine. 

There  are  other  features  of  the  characteristics  of  the 
series  and  shunt  motors  that  have  to  be  considered 
when  deciding  on  their '  suitability  for  any  particular 
service.  For  instance,  a  series  motor  by  slowing  down 
under  increased  load  tends  to  maintain  the  power  drawn 
from  the  generating  station  more  nearly  constant  than 
is  the  case  with  a  shunt  motor,  since  the  power  depends 
both  upon  the  torque  and  upon  the  speed.  Again,  if 
there  is  a  possibility  of  the  load  on  a  series  motor  being 
reduced  to  a  very  low  value,  the  speed  may  then  become 
so  excessive  that  the  machine  would  be  damaged  or 
even  destroyed  owing  to  high  centrifugal  forces. 

It  is  often  necessary  to  alter  the  speed  of  a  motor 


from  time  to  time  so  as  to  cope  more  effectively  with 
different  classes  of  work.  This  is  performed  most 
easily  and  economically  by  means  of  a  regulating  resist- 
;uk  e"in  the  field  circuit  of  a  shunt  motor. 

(To  be  continued.) 

ELECTRICAL  INSTALLATION  WORK.* 

(Specially  Contributed.) 

(Continued  from  page  565.) 
No.  13.— Describe  how  you  would  cut  away  the  joists 
to  run  a  tube  from  one  corner  of  the  room  to  the  centre. 
Note.— The  student  may  answer  this  question  in  writing 
or  by  means  of  a  diagram. 

When  laying  conduit  or  casing  under  the  flooring  boards 
it  is  of  course,  necessary  to  cut  away  the  joists  to  a  suffi- 
cient width  and  depth  to  allow  the  flooring  boards  to  lay 
properly  on  the  joists.  It  must  be  remembered,  however, 
that  this  cutting  of  the  joists  tends  to  weaken  them  and 
therefore  great  care  should  be  taken  to  see  that  as  little 
be  cut  away  as  possible. 

It  should  also  be  remembered  that  a  given  size  cut  in 
the  joists  at  the  centre  of  its  length  will  weaken  it  more 
than  the  same  size  cut  would,  if  it  were  made  near  its 
end,  and  therefore,  in  practice,  the  cutting  of  the  joists 
should  be  carried  out  whenever  possible  near  the  ends 
and  not  at  the  centre  of  their  length. 
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Fig.  11. — Showing  how  Flooring  Joists  are  Cut  to 
Carry  Tubes. 

Fig.  11  will  make  this  perfectly  clear,  the  dotted  lines 
showing  how  not  to  do  it. 

Another  point  to  remember  is,  that  with  ordinary 
flooring  boards,  the  nails  that  are  used  to  fasten  the  boards 
down  to  the  joists  are  put  in  near  the  edges  of  the  board, 

*  Being  answers  to  the  questions  set  at  the  City  and  Guilds  Examina- 
tion in  1917.   Specially  prepared  by  a  well-known  teacher. 
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so  that  when  cutting  the  joist  to  take  a  tube,  care  should 
be  taken  to  see  that  the  cut  is  at  the  centre  of  the  board 
so  as  to  avoid  the  risk  of  the  flooring  brads  being  driven 
through  the  tube. . 

*  (To  be  continued.) 


ELECTRIC  MOTOR  CONTROL  GEAR.* 


The  functions  of  electric  motor  control  gear  are  no  longer 
merely  to  open  and  close  the  circuit,  protect  the  machine 
against  overload  and  excessive  starting  current,  safeguard 
it  against  untimely  restoration  of  interrupted  supply,  and 
give  speed  regulation  when  desired.  Modern  control  gear 
has  higher  functions  as  well.  It  increases  the  efficiency  of 
the  motor  and  of  the  driven  machine,  and  greatly  increases 
output.  In  many  cases  it  performs  with  absolute  accuracy- 
operations  which  formerly  required  the  constant  attention 
of  workmen.  The  control  gear  is,  in  fact,  almost  endued 
with  infallible  intelligence — it  neutralises  possible  causes  of 
ignorance,  whether  due  to  supply  irregularities  or  ignorant 
manipulation,  it  starts  the  motor  just  when  needed  and  stops 
it  when  the  task  is  done,  it  is  sensitive  to  the  variable  con- 
ditions when  work  is  in  progress,  and  it  avoids  undue  stresses 
in  motor  or  driven  machine  and  secures  maximum  results. 


Fig.  2.  Fig.  3. 


Hand  Operated  Starters. — The  "  inching  "  starter  illus- 
trated in  Fig.  1  makes  mistakes  in  manipulation  either  im- 
possible or  harmless.  The  starter  proper  is  interlocked  with 
a  magnetically  operated  main  switch  or  circuit  breaker  in 
such  a  manner  that  the  latter  alwavs  opens  and  closes  the 
circuit  whether  the  motor  be  stopped  by  backward  movement 
of  the  starting  handle,  by  button  control,  or  by  the  over- 
load or  no-volt  release.  There  is  no  arcing  on  the  starter 
contacts  and  no  amount  of  inching  does  them  any  injury. 
The  operating  coil  of  the  main  switch  is  excited  through 
a  roller  mounted  on  the  switch  arm  and  rubbing  or  rolling 
on  special  contact  sectors.  The  roller  can  turn  through 
about  180  degrees.  Part  of  its  periphery  is  of  metal  and 
the  remainder  of  porcelain  or  other   insulating  material. 

*  Abstract  of  paper  read  by  J.  T.  Mould  before  the  Asso- 
ciation of  Supervising  Electricians. 


When  the  handle  is  moved  forward,  to  start  the  motor,  the 
roller  turns  so  that  the  metal  part  touches  the  sectors  and 
so  closes  the  exciting  circuit  of  the  main  switch  coil.  Moving 
the  handle  backwards  brings  the  porcelain  on  to  the  sector, 
hence  the  main  switch  opens  at  once.  The  two  contact 
sectors  used  in  this  connection  are  of  unequal  length.  One 
is  so-  short  that  it  is  in  circuit  only  when  the  starting  handle 
is  in  the  initial  "  full  resistance  "  position.  The  other  is  in 
circuit  for  all  positions  of  the  handle  excepting  the  "  off  " 
position.  With  the  roller  on  the  short  sector,  the  switch 
solenoid  is  straight  across  the  mains,  and,  being  excited  at 
full  pressure,  is  powerful  enough  to  close  the  switch.  When 
the  roller  is  on  the  longer  sector,  a  resistance  is  in  series 
with  the  solenoid,  so  that  the  latter  is  not  powerful  enough 
to  close  the  switch  but  will  hold  it  "  on,"  when  already 
closed.  The  effect  of  this  is  that  the  main  switch  can  only 
be  closed  when  the  starting  handle  is  in  the  full  resistance 
position.  If  at  any  later  time  the  swatch  be  opened  (by 
the  starting  handle  being  moved  backwards  or  otherwise), 
the  handle  must  be:  returned  to  the  full  resistance  position 
before  the  switch  can  be  closed  again.  Failure  of  voltage 
causes  the  main  switch  to  open,  and  an  overload  switch  in 
the  main  switch  circuit  (having  its  own  operating  coil  in 
series  with  the  motor),  opens  the  motor  circuit  if  the  motor 
current  exceeds  a  predetermined  value. 

The  "  Conspede  "  starting  panel  (Fig.  2)  consists  of  the 
above-mentioned  inching  starter  and  two  circuit  breakers 
(giving  double  pole  protection),  the  whole  being  enclosed  in 
an  iron  pillar  housing.  Such  panels  are  useful  in  work- 
shops where  the  service  is  severe  and  efficient  protection 
is  important.  The  "  Varispede  "  starting  and  speed  regu- 
lating panel  (Fig.  3)  consists  of  a  "  Conspede  "  equipment 
with  the  addition  of  a  field  rheostat  for  speed  control  and 
an  interlock  which  ensures  that  the  motor  is  started  with 
full  field  (the  field  rheostat  being  short  circuited). 

The  advantages  of  the  inching  starter  Conspede  and  Vari- 
spede panels  are  as  follows  : — (1)  The  overload  device  pre- 
vents injury  by  excessive  current  due  to  too  rapid  starting  or 
to  starting  against  too  heavy  a  load.  The  circuit  breaker 
cannot  be  placed  or  held  "  on  "  by  hand,  and  once  it  is 
opened  it  can  be  closed  only  by  bringing  back  the  starting 
handle  and  starting  more  carefully  or  against  a  smaller 
load.  An  impatient  attendant  is  cured  after  a  few  attempts 
at  rapid  starting,  and  the  starter,  the  motor  and  the  driven 
machine  are  meanwhile  protected  from  injury.  (2)  Inching 
the  motor,  i.e.,  moving  it  round  in  jerks  by  closing  and 
opening  the  circuit,  is  often  useful,  but  it  is  a  process  highly 
destructive  to  ordinary  starters  owing  to  the  burning  and 
pitting  which  takes  place  on  the  contacts.  In  the  starters 
here  considered  there  can  be  no  arcing  on  the  contacts, 
when  the  starting  handle  is  moved  backwards,  because 
the  contacts  are  dead,  the  main  circuit  having  been  opened 
by  the  circuit  breaker  as  already  described.  The  circuit 
breaker  itself  has  renewable  contacts  and  is  protected  by- 
magnetic  blow-outs.  (3)  The  main  switch  and  starter  are 
interlocked.  There  is  only  the  one  starting  handle  and  only 
one  movement  possible.  The  main  switch  is  necessanlv 
closed  before  anv  resistance  can  be  cut  out  of  the  motor 
circuit.  (4)  Stopping  by  moving  the  starting  handle  back- 
wards is  harmless  since  the  circuit  breaker  immediately 
opens  The  instinctive  movement  to  reverse  the  starting 
movement  when  it  is  desired  to  stop  in  emergency  is  tnus 
rendered  correct  and  harmless.  (5)  As  already  stated,  the 
Yari=nede  "ear  ensures  automatically  that  the  motor  is 
started,  with  full  field.  The  field  rheostat  is  short  circuited, 
hence  there  is  no  sparking  and  burning  such  as  results 
from  the  heavy  starting  current  when  an  ordinary  starter 
is  used  with  the  field  controller  in  high  speed  position. 

Self-Acting  Switch  gear. —In  self-acting  switchgear,  the 
human  element  is  eliminated,  and  this  is  an  advantage  both 
in  point  of  economy  and  reliability  in  many  services, _  e.^., 
the  control  of  pumps  and  air  compressors  where  it  is  de- 
sired 'to  maintain  either  constant  water  level,  constant 
position  of  hvdraulie  accumulator  or  constant  air  pressure. 
Self-acting  starters  for  these  purposes  varv  with  the  horse- 
power as  well  as  the  type  of  motor.    For  small  motors, 
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SWITCHBOARD  ASSISTANT  re- 
quired at  once,  experience  with  A.C.  and  D.C. 
switchboards  essential.  Applicants  must  not  be  eligible 
for  the,  Arniv.  and  if  on  Munitions  work,  must  be  able 
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'"PATENTS  AND  DESIGNS  ACT,  1907. 

JT  (Form  P.  Amendt.  2).— Notice  is  hereby  given 
that  Igranic  Electric  Company  Limited,  of  No.  147, 
Queen  Victoria  Street,  London,  E.C.  4,  seek  leave  to 
amend  the  Specification  of  Letters  Patent  No.  13142 
of  1909  granted  to  Arthur  Herbert  Curtis  and  Adams 
Manufacturing  Company  Limited,  for  "  Improvements 
relating  to  electric  rheostats,  motor-starters  and  the  like. 

Particulars  of  the  proposed  amendment  were  set 
forth  in  the  Illustrated  Official  Journal  (Patents),  issued 
on  the  19th  September,  1917. 

Any  person,  or  persons,  may  give  notice  of  Opposition 
to  the  Amendment  by  leaving  Patents  Form  No.  18,  at 
the  Patent  Office,  25,  Southampton  Buildings,  London, 
W.C.,  within  one  calendar  month  from  the  date  of  the 
said  Journal. — W.  Temple  Franks,  Comptroller-General 
{A.  A.  Thornton,  Chartered  Patent  Agent,  Applicants' 
Agent.)  
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the  starter  illustrated  in  Fig.  4  may  be  used.  A  solenoid 
limed  by  an  air  dash  pot  controls  lour  switches  of  the  linger 
type,  which  are  closed  in  succession,  the  first  closing  the 
motor  circuit,  and  the  others  short  circuiting  successive 
sections  of  the  starling  resistance.  In  the  interlocked  cir- 
cuit breaker  type  of  starter,  a  magnetically  operated  circuit 
breaker  or  clapper  switch  closes  the  motor  circuit,  and 
starting  resistance  is  cut  out  step  by  step,  by  the  movement 
of  a  solenoid  operated  contact  lever  timed  by  an  oil  dash- 
pot.  In  a  development  of  this  gear  for  more  powerful 
motors,  the  sliding  contact  lever  does  not  handle  the  motor 
current,  but  it  is  used  simply  as  a  master  switch  to  control 
the  excitation  of  clapper  switches  or  contactors  each  of 
which  short-circuits  a  section  of  the  starting  resistance. 
The  series-relay  contactor  type  of  starter  (Fig.  5)  uses 
clapper  switches  to  open  and  close  the  motor  circuit  and  to 
short-circuit  the  sections  of  starting  resistance,  but  current 
relays  are  used  instead  of  a  dashpot  to  time  the  starting 
operation;  One  of  these  relays  (in  series  with  the  motor 
and  dependent  for  its  action  upon  the  ampere  value  of  the 
motor  current)  is  provided  for  each  contactor  to  control  a 
switch  in  series  with  the  operating  coil  of  the  contactor. 
When  the  motor  circuit  is  first  closed  there  is  a  current 
surge  (exceeding  the  normal  full  load  current)  which  causes 
the  first  series  relay  to  open  its  switch  and  so  prevent  the 
first  contactor  from  being:  excited.  When  the  motor  has 
accelerated  a  little  and  the  current  fallen  to  a  suitable 
value,  the  relay  closes  and  short-circuits  a  section  of  the 
starting  resistance.  This  causes  another  surge  of  current 
which  opens  the  second  relay  and  prevents  the  second  con- 
tactor from  being  closed  until  the  current  is  again  reduced 
to  a  suitable  value  by  further  acceleration  of  the  motor. 
This  action  is  repeated  until  the  starting  resistance  is  en- 
tirely removed  and  the  motor  fully  accelerated.  The  rapidity 
of  acceleration  is  obviously  a  function  of  the  load  conditions, 
instead  of  depending  on  the  adjustment  of  a  dashpot.  In 
other  words  we  have  current  limit  control  instead  of  time 
limit  control.   


Fig.  6. 


In  a  yet  heavier  type  of  selfacting  starter,  series  wound 
contactors  of  the  magnetic  lock-out  type  are  used  instead 
of  shunt  wound  contactors  under  the  control  of  series  re- 
lays. Control  is  again  on  the  current-limit  principle,  the 
"  series  lock-out  "  switches  (one  of  which  is  shown  separately 
in  Fig  6)  refusing  to  close  so  long  as  the  current  through 
their  operating:  coil  exceeds  a  predetermined,  adjustable 
value.  A  series  of  such  switches  used  to  remove  starting 
resistance  from  the  motor  circuit  constitutes  a  self-govern- 
ing, current-limit  acceleration  control.  The  Igranic  mag- 
netic lock-out  switch  (Fig.  6)  has  two  coils  in  series  with 
each  other  and  with  the  motor.  This  provision  of  two 
distinct  magnetic  circuits  or  systems — connected  electri- 
cally in  series,  but  each  magnet  free  to  operate  in  accord- 
ance with  its  own  magnetic  characteristics — is  an  essential 
feature  of  the  Igranic  switch  and  one  which  has  the  fol- 


lowing merits  :— (1)  There  is  no  restricted  section  in  the 
magnetic  circuit.  (2)  The  whole  of  the  magnetic  flux  Is 
fully  ullised.  (3)  The  lock-out  magnet  is  short-circuited 
when  the  switch  is  in  the  closed  position,  and  therefore  can- 
not interfere  with  the  holding  power  of  the  closing  magnet. 
As  a  consequence,  the  switch  is  quicker  in  opening  and 
closing  than  single  coil  lock-out  switches;  it  is  more  posi- 
tive than  the  latter  both  in  locking-out  and  in  closing,  and 
it  is  stronger  in  "  sealing  "  and  in  staying  sealed.  It  is 
an  easy  matter  to  adjust  the  current  limit  at  which  the 
switch 'will  close  by  an  adjustable  plug  on  the  lower  end 
of  the  switch  arm  (see  Fig.  6).  This  plug  has  a  number  of 
definite  positions,  each  corresponding  to  2^  per  cent,  of 
the  switch  rating  and  affording  a  ready  index  so  that  ad- 
justment may  be  made  without  the  use  of  an  ammeter.  'I  he 
switch  may  be  dismantled  and  re-assembled  without  dis- 
turbing the  adjustment. 

(To  be  continued.) 


Correspondence. 

THE  CITY  GUILDS'  SUBJECT:  "  ELECTRICAL 
INSTALLATION  WORK." 
To  the  Editor  of  Electricity. 

Dear  Sir,— This  fundamentally  important  subject,  which 
until  a  year  ago  suffered  from  the  entirely  inadequate  name 
of  electric  wiremen's  work,  is  once  more  under  a  cloud  ;  and 
we  wonder  what  the  newly-appointed  examiner,  Mr.  W.  R. 
Rowlings,  thinks  of  the  matter. 

In  the  new  session's  "  Programme  "  of  the  City  and  Guilds 
of  London  Institute  there  is  a  prefatory  red-ink  notice  to  the 
effect  that  the  1918  examinations  in  the  above  subject  will 
not  be  held  if  the  war  continues.  A  few  non-electrical  sub- 
jects are  in  the  same  boat,  and  there  is  a  final  threat  that 
other  examinations  may  have  to  be  suspended  or  modified. 

Right  up  to  the  present  time  the  fundamental  electrical 
subject  has  suffered  from  neglect  at  the  hands  of  principals  of 
institutes  land  heads  of  electrical  engineering  departments, 
who  have  consistently  starved  it,  while  spending  money 
lavishly  in  other  directions.  In  some  institutions  the  subject 
is  considered  an  outside  one,  and  its  teacher  a  temporary 
member  of  the  staff. 

To  make  matters  worse,  the  C.G.  examination  authorities 
fenced  the  subject  round  with  absurd  barriers  tending  to  dis- 
courage or  render  impossible  attendance  at  the  examinations. 
The  various  kinds  of  people  who  are  concerned  with  eledtrical 
installation  work  cannot,  by  reason  of  their  employment, 
always  make  the  stipulated  number  of  attendances ;  while 
no  provision  at  all  exists'  for  private  students  to  sit  for 
examination.  The  introduction  of  this  concession  would 
have  had  surprising  results  in  past  years.  Our  own  examina- 
tions make  us  feel  certain  on  'this  point. 

The  final  blow,  the  threat  of  "no  examinations,"  is  the 
more  serious,  as  other  classes  will  promptly  be  dropped.  We 
say,  other  classes,"  because  right  at  the  beginning  of  the  war 
some  authorities  straightway  "  put  the  lid  on." 

To  discour  age  this' particular  examination  at  a  time  when 
recruits  to  the  ranks  of  electrical  workers  are  badly  wanted 
seems  excessively  feeble.  It  can  hardly  be  a  question  ol 
expense,  for  the  latter  must  be  very  nearly  proportional  to 
the  number  of  examinees. 

We  notice  that  the  subject  of  gas  fitting  has  not  received  a 
similar  set-back.  What  have  the  I.E.E.  and  E.C.A.  to  sa\ 
to  this? 

Up  to  the  session  1915-16,  the  prizes  offered  for  "  electric 
wiiremen  '9  (now  installation)  work "  depended  on  the 
generosity  of  the  Goldsmiths'  Company.  Now  there  are  none 
at  all.  Should  this  discontinuance  of  prizes  be  permanent 
SB  Far  as  the  Goldsmiths'  Company  is  concerned,  an  excel- 
lent opportunity  will  be  afforded  the  I.E.E.,  the  B.E.A.M.A., 
or  the  E.C.A. ,  of  stepping  into  the  breach. 

The  Society  of  British  Gas  Industries,  the  Institute  of 
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Builders,  the  Institute  of  Plumbers,  etc.,  do  their  best  to 
foster  their  respective  industries  in  this  way. 

While  the  war  is  bringing  home  to  millions  of  people  the 
indispensability  of  electricity  in  various  directions  at  the 
Front  and  in  munition  works,  it  would  almost  seem  that 
'.he  authorities  were  bent  on  discouraging  the  study  of  funda- 
mental electrical  work,  otherwise  "electrical  installation 
work." 

Yours  obediently, 

A.  P.  Lund  berg  and  Sons. 

A  READER'S  APPRECIATION. 
To  the  Editor  of  Electricity. 
Dear  Sir, — Knowing  and  appreciating  the  difficulties  that 
proprietors  of  trade  and  technical  papers  have  to  conitend 
with  at  the  present  time,  most  assuredly  they  deserve  the 
thanks  of  their  readers  for  "carrying  on  as  usual."  Whilst 
we.  miss  the  old  familiar  green  cover  of  your  paper,  the  con- 
tents were  never  better,  and  I  say  this  with  the  conviction 
of  an  old  reader.  My  weekly  copy  is  read  by  at  leaslt  three 
other  people  in  our  factory,  all  of  whom  aire  not  electrical 
men  ;  at  the  same  time,  they  derive  much  useful  information 
from  the  hints  that  are  given  weekly.  This  brings  me  to 
another  point  :  would  it  not  be  possible  to  print  these  useful 
workshop  and  other  hints  in  cheap  book  form,  or,  come  to 
tha:t,  in  a  pamphlet?  Most  certainly  they  would  be  fully 
appreciated. 

In  conclusion,  I  would  ask  you  to  accept  my  best  wishes 
for  your  continued  success,. 

Yours  faithfully, 

The  Trouble  Man. 
[Many  thanks  to  our  old  reader  for  his  kindly  appreciation. 
His  suggestion  will  be  considered,  but,  as  things  are  m  the 
publishing  trade,  we  fear  we  can  do  nothing  until  after  the 
war.— Ed.  Electricity.] 


various  Items. 

Fleetwood. — The  Council  proposes  to  appoint  an  assistant 
electrical  engineer  at  a  commencing  salary  of  /150,  rising  to 
£175  in  six  months. 

Newcastle. — Gunner  James  Christie,  who  previous  to  joining 
the  Colours  was  employed  as  a  motorman  on  the  Corporation 
tramways,  is  reported  to  have  been  killed  in  action. 

Bolton. — Drummer  Wm.  Kirkman,  Royal  Welsh  Fusiliers, 
has  died  from  wounds  received  in  action.  Prior  to  enlistment 
he  was  employed  at  the  Corporation  Electricity  Works. 

Burnley. — Word  has  been  received  of  the  death  in  action 
of  Acting-Sergeant  Major  Arthur  Smith,  R.F.A.  He  was  very 
well  known  in  Burnley,  being  employed  as  a  driver  on  the 
Corporation  tramways. 

Preston. — Corpl.  W.  Cuerden,  Loyal  North  Lancashire  Regt., 
previously  wounded  in  action,  is  now  lying  in  hospital  in  France 
suffering  from  a  broken  thigh  and  other  gunshot  wounds.  Before 
enlisting  he  was  employed  on  the  Preston  tramways. 

C.  C.  Motors  and  Their  Control. — There  is  no  doubt  that  this 
book  (see  prepaid  page)  will  meet  with  a  very  large  sale.  Not 
only  does  it  deal  with  C.  C.  motors,  but  the  chapters  on  the 
control  apparatus  are  very  clear  and  up-to-date.  All  men  in 
charge  of  C.C.  plant  should  make  a  point  of  buying  it. 

Calcium  Carbide. — The  Minister  of  Munitions  in  exercise  of 
the  powers  conferred  upon  him,  hereby  gives  notice  that  he 
hereby  takes  possession  as  from  the  date  hereof  until  further 
notice  of  all  Calcium  Carbide,  now  or  hereafter  situated  in  the 
United  Kingdom,  except  the  stocks  of  persons  who  do  not  own 
more  than  half  a  cwt.  * 

Sub-Station  Attendants. — The  twelfth  course  at  the  Northam- 
ton  Polytechnic  Institute  for  giving  a  preliminary  training  to 
disabled  Sailors  and  Soldiers  as  Sub-Station  Attendants  has 
just  been  completed,  and  a  number  of  the  men  are  awaiting 
vacancies.  Engineers  of  Supply  Undertakings  having  vacancies 
are  invited  to  communicate  immediately  with  Dr.  R.  M.  Walm- 
sley.  Principal  of  the  Northampton  Polytechnic  Institute, 
Clerkenwell,  London,  E.C.i. 

Field  Telephones  fob  Army  Use.  Including  an  Elementarv 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevons,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 

S hones  130  pp.,  70  illustrations.  2s.  9d.  post  free  from  Electricit? 
>ffloe. 


Situation  Wanted. — An  electrician  wants  a  situation  as  fore- 
man or  uiider-foreman,  ineligible,    See  a  prepaid  advertisement. 

Rotherham. — The  death  has  taken  place  of  Mr.  J.  E.  Tongue, 
who  was  a  partner  in  the  Rotherham  Electrical  Engineering 
Company. 

Steel  Hardening. — The  rights  of  the  WikLBarfield  process  of 
steel  hardening  have  been  sold  to  Automatic  and  Electric  Fur- 
naces, Ltd.,  of  6,  Old  Queen  Street,  Westminster.  They  are 
now  undertaking  the  manufacture  and  installation  of  complete 
equipments  (furnaces,  quenching  apparatus,  instruments,  etc.) 
for  carrying  out  precision  hardening,  and  will  be  pleased  to  send 
on  request  a  booklet  descriptive  of  the  various  plants  recom- 
mended for  different  classes  of  work,  such  as  gauges,  cutting 
tools,  press  tools,  gears,  etc.  They  are  also  prepared  to  make 
arrangements  for  interested  clients  to  see  the  plant  in  actual 
operation. 

Leeds. — A  new  school  for  the  training  of  wireless  operators 
was  opened  in  Leeds  on  Monday.  Several  thousand  skilled 
wireless  telegraphists  are  required  as  soon  as  possible  for  the 
mercantile  marine,  and  it  is  expected  that  Leeds  will  be  able 
to  supply  about  200  in  about  twelve  months'  time.  The  War 
Office  has  granted  permission  to  capable  pupils  to  remain  at 
the  school  until  they  reach  the  age  of  18J  years,  when,  if  pro- 
ficient, they  will  be  allowed  to  join  the  staff  of  the  Marine  Com- 
pany. At  present  the  Leeds  pupils  are  being  trained  in  the 
Education  Offices,  but  arrangements  are  being  made  for  the 
taking  over  of  a  new  building  capable  of  accommodating  between 
100  and  150  students. 

Revived  by  an  Electric  Shock. — It  is  said  that  one  of  the 
munition  workers  who  was  in  the  frightful  explosion  in  an  Irish 
munition  factory  last  week,  was  so  dajzed  by  the  explosion 
that  he  was  unable  to  make  any  shift  for  himself  until  he  acci- 
dentally placed  his  hand  on  a  live  electric  wire.  The  shock 
he  received  from  contact  with  the  wire  so  revived,  or  rein- 
vigorated  him  that  he  made  a  successful  effort  to  get  rid  of  the 
debris  under  which  he  was  partially  buried  and  scrambled 
to  comparative  safety. 

Bray. — At  the  meeting  of  the  Urban  Council  last  week  it 
was  decided  to  add  10  per  cent,  to  the  charges  for  electric  light- 
ing owing  to  the  increase  in  the  price  of  oil  fuel,  and  which  had 
not  been  anticipated  when  the  current  prices  were  arranged 
earlier  in  the  year.  There  would  be  aKk>ss  of  ^393  in  the  current 
year  otherwise.  It  was  decided  to  give  the  employes  of  the 
Electrical  Department  a  rise  of  2s.  per  week. 

Cardiff. — In  order  to  accelerate  the  transmission  of  message 
a  new  Baudot  instrument  has  been  installed  in  Cardiff  Pos 
Office,  and  through  the  kindness  of  the  superintendent  of  tele 
graphs  (Mr.  R.  Evans)  it  was  explained  to  a  press  representative 
that  the  instrument  was  working  from  London  to  Cardiff,  and 
by  it  one  got  a  greater  output  of  work,  both  inwards"  and  out- 
wards, and  with  only  one  wire.    In  the  Morse  to  achieve  the 
same  amount  of  work  four  wires  would  be  required.  Compared 
with  tne  ordinary  working  wire  one  could  employ  eight  persons 
on  the  one  wire,  where  before  only  four  could  be  employed. 
The  messages  by  the  new  system  are  typed  by  the  current  of 
the  machine  and  come  out  in  gum  ribbon  form,  and  these  ribbons 
are  simply  stuck  on  the  telegraph  forms.  This  system  is  to 
be  largely  developed. 
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THE  PLIOTRON  OSCILLATOR  FOR  THE  PRODUC- 
TION OF  LARGE  CURRENTS  OR  HIGH  POTEN- 
TIAL AT  HIGH  FREOUENCTES. 


By  William  C.  White. 


The  pliotron  is  an  unusually  versatile  device.  The  article 
below,  while  not  featuring  this  point,  shows  how  a  single 
pliotron  can  be  employed,  on  the  one  hand,  to  obtain  25 
amperes  at  1,000,000  cycles  and,  on  the  other  hand,  12,000 
volts  at  100,000  cycles.  The  device  is  proving"  itself  verv 
useful  in  calibrating,  testing,  etc.,  where  a  relatively  small 
arnouht  of  electrical  energy  is  sufficient. — Editor. 

The  pliotron  when  used  as  an  oscillator  for  the.  produc- 
tion of  alternating  current  from  a  direct-current  source  of 
energy  has  the  characteristics  of  an  amplifying  relay.  That 
is,  the  wave  shape  of  any  variable  electromotive  force 
applied  between  the  electron  emitting  cathode  and  the  grid 
for  controlling  member)  will  be  faithfully  reproduced  by  the 
current  in  the  main  anode  to  cathode  circuit. 

Therefore,  the  input  of  a  small  amount  of  alternating- 
current  energy  will  set  up  a  relatively  larger  amount,  iden- 
tical in  frequency  and  wave  shape.  Now  by  utilising  a 
small  proportion  of  the  alternating  current  energy  thus  pro- 
duced to  feed  back  to  the  input  circuit,  the  system  can  be 
made  self-exciting.  Alternating-current  energv  can  thus  be 
obtained  from  a  direct-current  source,  the  pliotron  and  its 
auxiliary  apparatus  forming  a  type  of  converter. 

For  laboratory  and  testing  purposes,  there  is  consider- 
able use  for  constant-amplitude  high-frequencv  electrical 
energy. 

For  instrument  and  meter  calibration,  heavy  high-fre- 
quency currents  are  often  desired,  the  actual  amount  of 
electrical  energy  dissipated  being  comparatively  small. 

Tn  the  case  of  tests  on  insulating  materials  to  ascertain 
dielectric  strength  and  dielectric  losses,  high-voltage  high- 
frequency  is  often  necessary,  although  in  tins  case  also  the 
amount  of  electrical  energy  required  is  small. 

In  this  article,  two  pliotron  oscillator  arrangements  for' 
high-frequency  will  be  described,  the  first  for  the  produc- 
tion of  relatively  large  current  and  the  second  for  the  pro- 
duction of  relatively  high  voltage.  In  each  case  the  amount 
of  energy  involved  is  comparatively  small  of  the  order  of 
150  watts  or  less. 

Heavy  T1ir.H-i  RE0rF.xcv  Current. 
In  a  resonance  circuit  the  current  will  rise  until  the 
losses  become  equal  to  the  input  energy.  With  practical 
circuits  the  lower  limit  of  power-factor  obtainable  is  about 
one  half  of  1  per  cent.,  unless  unusual  precautions  are  taken. 
This  means  that  the  maximum  resonance  current  produced 


is  about  two  hundred  times  the  value  of  true  energy  current 
fed  into  the  resonance  circuit. 

Therefore,  when  large  currents  are  desired  from  a  small 
quantity  of  energy,  the  total  volt-amperes  of  i ho  circuit 
must  be  kept  small,  and  this  condition  requires  that  for 
such  a  resonance  circuit  a  large  capacity  and  small  in- 
ductance may  be  used. 

There  is  another  principle  which  moist  be  kept  in  mind. 
If  the  amount  of  electrical  energy  which  can  be  furnished 
by  a  certain  source  is  limited  by  the  definite  amount  of 
primary  power  available,  or  by  the  losses  in  transmission, 
it  is  important  to  so  adjust  the  resistance  of  the  ioad  to  the 
voltage  of  the  supply  that  the,  energy  is  most  economicallv 
utilised.  In  the  present  case,  this  means  that  the  resistance 
of  the  heavy  current  circuit  must  be  given  the  apparent  value 
most  suitable  for  insertion  in  the  pliotron  circuit.  This  ad- 
justment of  apparent  resistance  is  accomplished  by  electro- 
magnetic coupling  or  transformer  action. 

The  diagram  of  an  arrangement  to  produce  currents  of 
from  ten  to  twenty-five  amperes  from  one  pliotron  tube  at 
frequencies  between  100,000  cycles  and  1,000,000  cycles  is 
shown  in  Fig.  1. 


Suppose  it  is  desired  to  calibrate  a  hot-wire  ammeter  by 
means  of  direct  comparison  with  a  standard.  These  two 
ammeters  are  represented  by  .4  and  A1  and  are  connected  in 
series  as  part  of  a  resonant  circuit,  the  inductance  and  capa- 
city of  which  are  shown  at  L3  and  C\  respectively.  The  pro- 
duct of  the  values  of  L,  and  C3  to  be  used  for  any  particular 
case  is  found  bv  the  usual  resonance  formula  : — 


27T/LC 

As  mentioned  in  a*  previous  paragraph,  a  low  power-factor 
and  a  volt-ampere  product  is  desirable,  and  therefore  the 
inductance  value  of  L3  is  made  the  minimum  possible,  con- 
sisting usually  of  only  one  or  two  turns  of  heavy  conductor. 
With  the  range  of  frequencies  specified,  this  gives  values 
for  C3  of  the  order  of  about  0.1  microfarad.  In  this  heavy- 
current  circuit,  it  is  of  course  very  necessary  to  use  con- 
densers of  low  energy  loss  and  to  reduce  the  ohmic  resist- 
ance of  the  conductors  to  a  minimum. 

The  inductance,  L3  obtains  energy  by  electro-magnetic 
coupling  from  the  coil  L,  which  is  located  in  the  plate  circuit 
of  the  pliotron. 

By  means  of  an  adjustment  of  the  values  of  L,,  I.,,  and  C,, 
the  pliotron  system  can  be  made  to  set  up  a  high-frequency 
'current  corresponding  in  period  to  the  tuned  heavy-current 
circuit. 

Owing  to  the  relative  values  of  L2  and  L.,,  the  apparent 
resistance  in  the  plate  circuit  of  the  heavy-current  load  cir- 
cuit is  greatly  multiplied,  but  still  is  not  of  a  sufficiently 
high  value  to  absorb  all  the  available  energy.  To  further 
increase  this  apparent  resistance,  a  variable  capacity  of  C2 
is  shunted  about  the  inductance  L,.  Then,  by  simultaneous 
Variations  of  these  two  factors,  the  apparent  resistance  of 
the  load  can  he  adjusted  to  give  the  largest  energv  output 
available. 

The  heavy-current  output  is  dependent  upon  the  voltage 
of  the  direct-current  source  Z),  a  useful  range  being  between 
200  and  750  volts. 

Pliotrons  may  be  operated  in  parallel  to  produce  a  load 
current  larger  than  that  obtainable  from  one  tube. 
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HtGH-FREOLENCV  HlGH-YOLTAGE. 

For  the  production  of  high-voltage  in  a  resonance  circuit, 
the  conditions  are  almost  a  reverse  of  those  in  a  heavy- 
current  circuit ;  that  is,  with  a  fixed  value  of  inductance  and 
capacity  to  give  the  desired  frequency,  the  capacity  must 
be  small  and  the  inductance  large,"  relatively  speaking-. 
There  is  a  practical  limit,  however,  to  this  increasing  of  in- 
ductance and  lowering  of  capacity,  and  it  is  reached  when 
the  distributed  capacity  effect  in  the  inductance  becomes 
comparable  to  the  capacity  of  the  condenser  used  for 
resonance. 

A  pliotron  oscillator  arrangement  for  the  production  of  high 
voltages  is  shown  in  Fig.  2.  The  high  voltage  is  obtained 
across  the  condenser  C,  and  may  be  tested  by  the  gap  G. 
A  condenser  in  the  form  of  two' metal  plates"  suspended  in 
air*  is  the  most  convenient,  and  it  may  have  a  capacity 
value  between  20  and  200  microfarads  tor  a  frequency  of 
100,000  cycles.  By  means  of  a  hot-wire  ammeter  A  in  cir- 
cuit with  the  condenser  and  by  knowing  the  frequencv,  the 
voltage  produced  across  C  may  be  simply  calculated. 

g  

 — . — . 


Fig.  2. 


The  inductances  Ll  and  L2  are  similar  and  each  has  a 
value  of  about  8  milli-henries.  The  inductances  L3  and  L4 
are  also  similar  to  one  another  and  each  has  a  maximum 
value  of  about  2.5  milli-henries.  They  should  preferably  be 
of  the  variometer  type,  continuously  variable  in  the  range 
0.5  to  2.5,  althoug'h  a  variation  by  a  dozen  to  fifteen  steps 
is  fairly  satisfactory. 

The  object  ot  having  L,  variable  is  for  the  purpose  of 
applying  the  high-frequency  energy  from  the  pliotron  to  the 
resonance  circuit  at  the  correct  voltage,  so  that  the  energy 
available  is  used  most  advantageously  in  the  resistance  of 
the  circuit. 

The  inductance  L,  is  made  variable  so  as  to  apply  to  the 
grid  just  the  right  amount  of  high-frequency  energy  to  make 
the  system  self-exciting  and  to  excite  it  in  the  most  efficient 
manner. 

As  in  the  case  of  the  arrangement  for  heavy  currents,  a 
suitable  range  of  potential  for  the  direct-current  source  is 
from  200  to  750  volts. 

With  such  values  of  inductance  and  capacity  that  a  fre- 
quency of  100,000  cyles  is  obtained,  a  voltage  of  12,000  may 
be  produced  from  one  pliotron  tube  operating  from  a  direct- 
current  source  of  500  volts. 

Pliotron  tubes  may  be  operated  in  parallel  for  the  pro- 
duction of  a  voltage  higher  than  that  obtainable  from  a 
single  tube. — General   Electric  Review,  Schenectady. 


Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens.  R.A. 
A  practical  hook  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones 130  pp.,  70  illustrations.  2s.  9d.  post  free  from  Electrictty 
Otfloe. 


*  Two  metal  plates,  each  10  in.  by  10  in.  and  spaced  £  inch 
apart,  give  a  condenser  having  a  capacity  of  approximately 
40  micro-microfarads. 


ASSOCIATION   OF  SUPERVISING  ELECTRICIANS. 

Presidential  Address. 


The  Association  of  Supervising  Electricians  held  the  first 
meeting  of  the  1917-1S  session  in  the  St.  Bride's  Institute, 
Bride  Lane,  E.C.,  on  Tuesday,  25th  September,  when  a 
good  number  of  members  attended  to  hear  the  presidential 
address  of  Mr.  J.  S.  Highfield.  Mr.  A.  P.  Trotter,  the 
retiring  president,  having  introduced  Mr.  Highfield,  vacated 
the  chair.  The  new  President  then  delivered  his  inaugural 
address.  After  expressing  his  pleasure  in  becoming  the  pre- 
sident of  the  association,  Mr.  Highfield  reierred  to  the  ex- 
cellent work  carried  out  by  his  predecessor,  Mr.  Trotter, 
and  to  the  valuable  aid  he  had  rendered  to  the  cause  of 
electrical  engineering  generally  while  a  Government  official. 
Having  explained  that,  owing  to  the  difficulty  of  selecting  a 
suitable  technical  subject  on  which  to  address  the  association, 
he  had  decided  to  speak  on  more  or  less  general  matters, 
viewed  in  the  light  of  present  circumstances,  the  Presi- 
dent went  on  to  say  before  the  present  war  broke  out  there 
was  in  progress  an  active  trade  war,  the  enemy  being  then, 
as  now,  mainly  German.  Serious  efforts  were  made  to  dis- 
place us  from  markets  we  had  long  enjoved.  Further,  in 
this  country  competition  had  been  unduly  keen,  thereby  lead- 
ing to  such  excessive  price-cutting  that  quality  had  to  be 
sacrificed.  This  led  to  inferior  work,  poor  material,  low 
wages,  and  inadequate  profits.  No  trade  can  exist  in  a 
healthy  state  in  such  circumstances.  Good  men  will  assuredly 
avoid  a  trade  in  which,  low  profits  being  earned,  inadequate 
wages  are  paid,  and  will  seek  other  trades  offering  better 
remuneration.  Inadequate  profits  bring  about  reduced  credit, 
and  allow  no  money  to  be  set  apart  for  experimental  and 
research  work.  This  state  of  affairs  applied  to  a  considerable 
section  of  the  engineering  industry,  and  whilst  recognising 
that  there  were  many  flourishing  concerns  in  the  country, 
it  is  impossible  to  deny  that  many  others  were  in  a  far  from 
prosperous  state.  The  general  and  indiscriminate  worship  of 
the  fetish  of  cheapness  had  provided  foreign  suppliers  with 
'an  easy  means  of  capturing  much  of  our  trade.  The 
foreigner  supplied  his  goods  at  low  prices  only  so  long  as 
home  competition  lasted,  and  until  the  British  manufac- 
turer went  out  of  the  business.  When  this  came  about,  the 
prices  were  at  once  advanced,  and  it  so  happened  that  the 
British  purchaser  obtained  but  a  temporary  benefit,  whilst 
British  trade  suffered  a  permanent  injury. 

It  may  be  said  that  unless  British  manufacturers  hold  a 
substantial  part  of  the  home  market  they  cannot  take  an 
active  part  in  foreign  trade.  It  is  therefore  important  to  see 
that  the  laws  of  this  country  are  so  framed  as  to  help  to 
attain  this  end.  Probably,  before  the  war  is  over,  the 
average  purchaser  will  have  learned  that  he  should  buy, 
as  far  as  possible,  goods  of  British  make ;  but,  if  this  be  not 
sufficient,  legislation  will  be  called  for. 

Considering  the  business  of  -electricity  supply  as  a  whole, 
the  object  of  those  engaged  in  this  business  is  to  supply 
to  the  general  public  electrical  energy  for  various  purposes, 
and  also  the  apparatus  necessary  for  its  use.  To  give  this 
supply  are  required  buildings,  machinery,  switchgear,  cables, 
and  a  variety  of  other  things.  Credit  must  be  established 
to  find  the  money  to  pay  for  the  plant  and  the  erection  of 
the  same.  This  money  has  eventually  to  be  found  by  the 
public  who  use  the  supply.  The  whole  businessi  of  the  erec- 
tion and  manufacture  of  plant  is  one  which  involves  much 
skill,  more  than  in  many  other  businesses,  and  there  is 
little  doubt  that  such  skill  has  in  the  past  been  inadequately- 
remunerated,.  There  is  also  little  doubt  that  the  capital 
invested  in  electrical  business  has  not  earned  sufficient  profit, 
mainlv  because  the  prices  have  been  too  low.  Trading  with 
inadequate  profits  leads  to  the  purchase  of  cheaper  plant, 
with  the  result  of  poor  quality,  low  wages,  and  the  limita- 
tion of  experimental  work  to  the  one  direction  of  the  reduc- 
tion of  cost.  Notwithstanding  great  advances,  progress 
would  have  been  greater  had  profits  been  larger.  It  may  be 
said  that  low  prices  for  electricity  assist   the  contracting 
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business.  W  hile  this  is  true,  it  is  also  equally  true  that 
reduction  in  price  should  only  take  place  after  adequate 
profits  have  been  earned,  and' the  financial  solidity  of  the 
supply  business  is  assured. 

Regarding  the  .section  of  the  industry  with  which  this 
association  is  concerned,  it  undoubtedly  suffered  from  low 
prices  and  consequently  inadequate  profits,  this  tending 
to  reduce  the  quality  of  the  work.  Good  work  at  low  prices 
is  the  end  to  be  aimed  at,  and  this  will  best  be  attained 
by  working  together  and  considering  the  general  good. 
The  sporting  spirit  has  hardly  been  sufficiently  manifested  in 
business  life.  All  men  in  one  trade  are,  as  it  were,  in  the 
same  boat,  and  must  pull  together.  Again,  competition  must 
be  fair,  otherwise  both  rivals  are  ruined,  and  an  outsider 
captures  the  prize. 

The  matter  of  the  certifying  of  the  electrical  installation 
trade  is  one  worthy  of  consideration,  as  affording  protection 
to  qualified  men. 

Papers  dealing  with  defects  in  plant  and  material  are 
ol  the  utmost  value.  There  is  no  way  so  effective  in  improv- 
ing design  as  a  clear  realisation  of  the  defects  of  the  existing 
apparatus.  These  defects  are  best  known  by  those  in  daily 
louch  with  the  difficulties  they  cause,  and  it'is  the  difficulty 
of  finding-  out  these  defects  which  is  the  greatest  hindrance 
to  successful  standardisation.  • 

The  standardisation  of  good  designs  is  the  only  way  that 
a  high  average  quality  can  be  obtained  at  a  moderate  cost. 
A  committee  of  the  association,  which  would  undertake  the 
work  of  collecting  and  tabulating  information  relating  to 
the  defects  that  had  been 'observed  in  the  design  and  con- 
struction of  electrical  apparatus  would  be  of  the  utmost 
assistance  in  bringing  about  the  improvement  in  design  and 
reduction  in  price  which  follows  standardisation. 

There  is  much  loose  talk  about  high  wages  in  the  future. 
It  is  to  be  remembered  that  high  wages  are  useless  if  neces- 
sary commodities  cost  more.  Better  wages  are  required  in 
the  sense  that  the  worker  requires  more  of  those  comforts 
which  go  to  make  for  happiness1  in  life,  and  this  can  only 
be  secured  by  an  increase  of  production,  and  by  an  extended 
market.  In  addition  to  working  for  ourselves  we  have,  in 
the  future,  to  work  for  those  incapacitated  in  the  war,  and 
for  the  dependents  of  the  fallen. 

The  sternest  efforts  are  required  to  win  the  war,  and 
winning  the  war  means,  not  only  beating  the  enemy,  but 
preserving  a  stable  State,  wherein  each-  man  can,  with  his 
neighbour's  assistance,  lead  a  proper  life.  The  common 
credit  of  the  nation  used  in  the  war  may  be  required  to 
carry  on  in  peace.  Credit  must  be  paid  for,  or  it  vanishes, 
and  it  is  the  business  of  everyone  to  consider  how  his  trade 
can  pay  its  share.  Credit  enables  work  to  be  put  down 
before  revenue  comes  in,  but  it  is  founded  on  the  belief  of 
the  certainty  of  revenue.  In  the  war  the  country  is  spending 
its  treasure,  and  such  capital  expects  a  future  revenue.  This 
revenue  is  to  be  found  in  a  free  nation  in  which  a  man  can 
find  work  to  suit  his  skill,  and  where,  at  the  price  of  fair 
work,  he  can  obtain  his  desires. 


FACTORY  ELECTRIFICATION . 


The  practice  of  generating  continuous  current  by  the  use 
of  turbo-alternators  coupled  to  rotary  converters  is  rapidly 
extending,  and  one  of  the  numerous  installations  of  this  de- 
scription laid  down  by  the  General  Electric  Co.,  Ltd.,  is  de- 
picted in  the  annexed  illustration.  The  plant  is  installed 
in  an  important  engineering  works  and  comprises  a  1,500 
kw.  "  Witton  "  turbo-alternator  running  at  speed  of  3,000 
r.p.m.  and  generating  six-phase  alternating  current  which 
is  d< 'live-red  to  two  750  kw.  "  Witton  "  rotary  converters 
running  at  600  r.p.m.  and  generating  continuous  currerfi 
at  460  volts. 

The  installation  has  proved  completely  satisfactory  and 
has  again  demonstrated  the  utility  of  this  method  of  generat- 

Fwki,  Economy.  By  W.  H.  Booth.  Based  on  the" Author's  Lec- 
tures to  Ptokers  at  the  Borough  Polytechnic.  A  hook  of  direct  value 
to  (hose  interested  in  usine-  coal  -with  economv  and  efficiency.  Royal 
8-»o.  illustrated.  Is.  id  net.  post  free  from  Electricity  Offire 
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ing  continuous  current  w  hich  enables  the  turbine  to  be  run 
at  a  high  speed  of  3,000  r.p.m.  by  which  the  highest  efficiency 
is  attained,  while  at  the  same  time  the  continuous  current 
commutators  on  the  converters  can  be  designed  with  a 
peripheral  speed  consistent  with  satisfactory  working* 


A  1,500  kw.  "  Witton  "  Turbo- Alternator  and  Two  750 
kw.  "  Witton  "  Rotary  Converters  Generating 
Continuous  Current  in  an  Engineering  Works. 


In  the  background  of  the  illustration  a  750  k.w.  "  Wit- 
ton "  continuous  current  turbo-generator  set  is  seen  which 
has  now  been  running  for  over  ten  years.  This  type  of 
machine  is  now  superseded  for  the  generation  of  continuous 
current  by  the  combination  described. 

The  complete  installation  was  laid  down  bv  the  General 
Electric  Co.,  Ltd.,  of  Witton,  Birmingham,  and  Queen  Vic- 
toria Street,  E.C4. 


BELT  PROBLEMS  IN  TRAIN  LIGHTING. 
From  prize  papers  in  the  Railway  Electrical  Engineer 
concerning  the  choice  and  use  of  belts  for  axle-driven  train 
lighting  dynamos,  it  appears  that  the  principal  factors  affect- 
ing belt  costs  are  the  nature  of  the  belt  and  its  fastenings, 
size  and  alignment  of  pulleys,  type  of  generator  suspension, 
lost  motion  in  running  gear  of  the  car,  and  track  and  w'ater 
conditions.  The  larger  the  pulley,  within  reason,  the  less 
the  belt  tension  for  given  power  transmission  and  the  less 
belt  depreciation  by  internal  friction  of  its  fibres.  An  ideal 
fastener  has  vet  to  be  evolved.  What  is  wanted  is  one  which 
neither  cuts  the  belt  fibres  nor  introduces  a  rigid  section  in 
the  belt.  Alig-nment  errors  and  rough  handling  of  cars  are 
very  injurious. 

It  is  suggested  that  the  best  belt  for  axle  generator  service 
is  a  5-inch,  five-ply  belt  of  Sea  Lie  long  fibre  cotton,  woven 
so  as  to  weigh  not  less  than  28  ozs.  per  sq.  yard.  The  tensile 
strength  should  be  200  lbs.  per  inch  width  per  ply,  and  the 
several  plies  should  be  cemented  together  with  a  friction  of  at 
least  18  lbs.  per  inch  width  when  tested  at  20  inches  per 
minute.  A  protective  covering  of  i-32  inch  good  rubber 
should  be  provided,  and  the  complete  belt  should  not  stretch 
more  than  i^-  ins.  in  18  inches  when  subjected  to  test  load. 

Longest  belt  life  (about  30,000  miles  or  more)  is  obtained 
with  the  generator  on  a  parallel  link  truck  suspension  with 
open  end  truck  and  inside-hung  brake  beam.  With  body- 
suspended  generator,  or  other  type  of  truck  suspension,  the 
l»ii  life  is  generally  between  15,000  and  20,oe>o  miles.  Body- 
suspended  generators  require  a  special  quality  of  belt,  but 
this  fact,  and  the  shorter  life  of  belt  in  service,  are  generally 
more  than  compensated  bv  the  easier  access  for  inspection 
and  repair  and  by  the  less  cost  of  maintaining  this  type  of 
suspension. 
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INDUSTRIAL  RECON  STRUCT  ION . 

At  a  meeting  of  the  Circle  of  Scientific,  Technical  and 
Frade  Journalists,  held  in  the  Hall  of  the  Institute,  on 
September  nth,  .Mr.  E.  J.  P.  Benn  gave  an  interesting 
address  on  the  subject  of  "  Industrial  Reconstruction. "  Mr. 
Leon  Gaster,  who  presided,  made  a  few-  introductory  re- 
marks on  the  importance  of  the  problem  and  its  interest 
to  scientific,  technical,  and  trade  journals  circulating  anions 
firms  concerned  with  all  the  chief  industries  of  the  country. 

-Mr.  Benn  referred  to  the  vital  need  of  increased  produc- 
tion after  the  war,  and  the  demand  of  labour  for  a  larger 
share  in  the  control  of  industry.  The  scheme  outlined  woSld 
make  each  trade  a  corporate  and  self-governing  entity  and 
yet  responSIble  to  the  Government  and  to  a  Ministry  of'Com- 
merce.  A  natural  corollary  of  such  a  scheme  was  a  voca- 
tional franchise  which  would  enable  all  concerned  in  an 
industry,  both  employers  and  employed,  to  take  a  share  in 
its  control.  For  each  industry  there  should  he  a  Trade  Coun- 
cil, which  would  be  concerned  with  all  such  matters  as 
soentific  research,  the  collection  of  trade  statistics  and  in- 
formation, the  regulation  of  its  export  trade,  etc.  In  con- 
clusion, Mr.  Benn  referred  in  appreciative  terms  to  the  value 
of  the  co-operation  of  the  trade  and  technical  press,  which 
was  in  a  position  to  appeal  directly  to  the  trading  community 
and  whose  opportunities  for  direction  and  influence  were 
unique.  In  the  discussion  that  ensued  a  number  of  tech- 
nical journalists  took  part,  and  there  was  a  general  recojr- 
mtion  that  the  technical  press  could  be  helpful  in,  amon* 
others,  two  important  directions,  by  undertaking  the  cot 
lection  of  information  relating  to  the  industries  which  thev 
represented  and  by  paving  the  way  for  new  developments  by 
promoting  discussion  in  their  columns.  A  vote  of  thanks  to 
Mr.  Benn  was  proposed  by  Mr.  P.  A.  Gilbert  Wood  (Vice- 
President  of  the  Institute)  and  seconded  by  Mr.  W  A  Stand 
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PROTECTION   AGAINST  ACCIDENTAL  REVERSAL 
OF  MOTOR  ROTATION. 


ifJenSv  Pw-^  tayS  are  bdn-  used  more  and  more 
hmaoe  o  H  alt*™a^8  current  motors  to  prevent 
rShT  /'  machlneT  °r  manufactured  product  which 

might  occur  from  a  reversal  of  motor  rotation  caused  bv 

a^d  the  nn  lntefrChan^e  °f  motor  'eads  between  the  relay 
Kt       l  -°f  P°Wer  SUpP'-v-    Such  reIavS  are  particu- 

lar^   valuable   ,n  connection  with    elevators,   hoists  con 

tmion'r^'  T,ChinS  t0°1S'  and  tCXtile  ma'ch?ne  y  '  ffi 

op iZs  ZS '  °r  tW°  Tdm°nS  :  firSt'  Where  the  motor 
operate,  noi  mally  in  one  direction  only;  second   whe-e  (he 

motor  under  normal  conditions-  operates  in  both  a  forward 

w  itn  a  conti  oiler.  In  the  first  case  the  relay  is  installed  as 
near  the  motor  as  possible,  so  that  when  curren  is  thrown 
Z  Z       °r  Under  unintentional  reversed  phase  conditions 

ne  momrTrateS;l0penS  V  the  m°t0r  ™itch         cuts  om 
the  motor  from  the  arcuit  automatically.     In  the  second 
case  the  relay  IS  connected  outside  of  the  contromnf  ap 
paratus  of  the  motor  and  affords  protection   for  Tvi^l 

3  Sir  'su^r the  contro,,in- apparatus   4  ^ 

.ComT1^  of  accidental  phase  reversal 

repa  rs6  o7^Tg  ^  ¥  £**  c°mpanies  wnben 

tinu  Z  n    X  made  '"volving  *  temporary  discon- 

tinuing 0   the  service  mains.    This  may  also  happen  when 
additional  switching  apparatus  is  installed;  or  when  rdd 
tional I  service  wires  are  connected.  » 

This  relay  is  made  in  both  circuit  opening  and  circuit 
casing  forms.  Both  types  of  contact  are  equi^ed  whh 
toggles,  so  arranged  that  there  is  no  tendency  for  the  con- 
sprL  \hT'n^r  CU-SP  UnUl  the  t0^le  hns  bWkkd,  a  small 

Si  u  Tmg  rhe  COntacls  ^uick,v  t0  the  desired 
position.      fhe  type  of  contacts  required  for  any  installa- 


tion will  depend  on  the  method  of  tripping  out  the  motor 
switch.  When  contactors  alone  are  used,  circuit  opening 
contacts  are  recommended.  The  circuit  opening  contacts 
are  hand  reset.  Circuit  closing  relays  are  used  in  connec- 
tion with  a  shunt  trip  on  a  switch  or  circuit  breaker.  The 
contacts  are  of  rugged  construction  protected  by  a  dust- 
proof  cover.  The  relay  operates  on  the  same  principle  as 
a  squirrel  cage  induction  motor.  The  operating  coils  cor- 
respond to  the  stator,  and  a  hollow  aluminium  cylinder 
connected  to  the  contacts  to  the  rotor.  The  cylinder 
(plunger)  does  not  rotate,  but  moves  in  a  straight  line, 
either  up  or  down  depending  upon  phase  rotation.  When 
one  of  the  phases  of  the  line  is  reversed,  the  plunger  moves 
and  operates  the  circuit  closing  or  circuit  opening  contacts, 
depending  on  the  form  of  the  relay. 

These  reverse  phase  relays  are  furnished  with  either 
current  or  potential  windings  for  connection  in  the  circuit 
as  follows  : — Current  windings  :  In  series  with  the  circuit 
up  to  100  amperes  at  550  volts  :  in  the  secondaries  of  cur- 
rent transformers  both  above  100  amperes  up  to  550  volts 
and  for  all  currents  on  voltages  above  600.  With  current 
coils  the  relay  will  operate-on  phase  reversal  at  70  per  cent, 
of  normal  current.  Potential  windings  :  These  are  con- 
nected directly  across  the  circuit  up  to  550  volts  and  to  the 
secondaries  of  potential  transformers  aibove  550  volts.  The 
potential  coils  are  furnished  with  external  resistance  of 
proper  value  for  the  different  voltages. — General  Electric 
Review,  Schenectady. 


GRAPHIC  METER  FOR  250,000  KAYS. 


A  totalising  graphic  watt-hour  meter,  capable  of  recording 
up  to  250,000  kws.  output  from  thirty  7,500  kw.  generators, 
has  been  installed  in  the  huge  hydro-electric  power-station 
at  Keokuk.  The  design  of  this  meter  introduced  novel 
problems  which  have  been  solved  satisfactorily  by  the  Ester- 
line  Co.  (Indianapolis),  and  although  this  is  by  far  the  largest 
instrument  of  its  type  in  the  world  it  is  claimed  that  similar 
instruments  can  be  built  for  anything:  up  to  50  circuits,  to 
totalise  the  output  from  stations  or  systems  of  any  capacity, 
irrespective  of  whether  they  are  operated  in  groups  or  as  one 
huge  system,  and  regardless  of  whether  or  ;  ot  the  various 
circuits  are  in  synchronism  or  of  equal  voltage  and  frequency. 

As  might  be  expected,  the  instrument  is  really  a  combina- 
tion of  many  elements  or  units.  Each  three-phase  circuit 
to  be  metered  has  its  own  induction  meter  unit,  consisting 
of  two  single-phase  elements.  Ten  meters  are  arranged  so. 
as  to  form  a  polygon  of  as  many  sides,  and  there  are  three 
"  stories,"  each  with  10  meters,  in  the  Keokuk  instrument. 
Each  meter  can  be  removed  and  calibrated  without  disturb- 
ing the  others,  and  the  complete  instrument  is  so  rugged 
that  it  can  be  assembled  and  sent  across  country  without 
suffering  in  accuracy.  There  are  no  moving  connections  or 
contacts,  the  six-vaned  aluminium  rotor  is  mounted  so  as 
to  eliminate  friction,  and  the  connections  for  each  meter 
are  carried  out  to  a  terminal  board  on  top  of  the  whole. 

The  meter  as  a  whole  is  free  from  appreciable  error  on 
varying  voltage,  frequency,  power  factor  and  temperature. 
The  record  is  made  on  a  strip  of  paper  approximately  3  ft. 
bv  1  ft.,  this  being  moved  at  3  ins.  per  hour  by  a  solenoid 
operated  ratchet  gear  controlled  by  an  electric  clock.  The 
paper  needs  renewing  once  in  12  hours.  The  record  is 
always  visible,  and  there  is  above  it  an  indicating  pointer  and 
scale  graduated  to  the  same  range  as  the  chart. 

This  totalising  instrument  gives  at  once  all  the  informa- 
tion which  could  be  derived  laboriously  (and  with  doubtful 
accuracy)  from  the  records  of  individual  meters,  concerning 
total  output  and  magnitude  of  load  at  any  moment  day  or 
night  throughout  the  vear.  Also  it  shows  when  station  or  line 
troubles  occur,  what  is  the  behaviour  of  plant  at  such  rimes, 
and  how  long  the  trouble  lasts. 

The  Application  of  Arc  Lajips  to  Practical  Purposes.  Br  J. 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians,  anti- 
aircraft officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92  illus- 
trations.   2s.  9d.  post  free  from  Electricity  Office. 
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SIEMENS  MOTORS 


Ml.'1.  ' 

F*  ... 


—  for  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C  4 

TEIEMAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5350, 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


BANK   OF   FOUR   400    KVA.    10,000   V.    SINGLE-PHASE   TRANSFORMERS   FOR  JAPAN. 


Telegrams  and 

i!  Cables : 

Juno — London. 


Johnson  and  Phillips  t 

QlARLTON.  LONDON.S.E. 


Telephone : 
400  Greenwich. 
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HENLEY'S  CABLES 


3   Core  Paper 
Insulated  and 
Lead  Sheathed 
Cable. 


For  the 
transmission 
of  Electrical 
Energy  for 
any  purpose. 


High  Tension  Con- 
centric Cable  Paper 
Insulated, for  a  work- 
ing pressure  of  2,200 
volts. 


India  Rubber,  Paper,  Vulcanised  Bitumen,  Gutta  Percha 
insulated,  Braided,  Served,  Lead  Covered,  Wire  Armoured 
or  Steel  Tape  Armoured.  For  use  under  any  working 
condition,    indoor    or    outdoor,    in    soil,  water 


or  air. 


W.   T.    HENLEY'S    TELEGRAPH    WORKS   CO.,  LTD. 

Blomf-ield    Street  LONDON,  E.C.  2. 


WELLS' 

—  WASTE  OIL  — 

FILTERS 

With  Patent  "8IQHT-FEED"  SYPHONS 

Over  22,000  Sold. 

HONEY  SAVERS  to   any  User*  of 

*  Maohlnery. 

_  ,fay  first  oost  In  a  short  time.  Dirtied 
Oil.  which  has  hitherto  been  thrown 
away,  oan  be  filtered  and  nsed  aeain 
and  again. 

No.  1 — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 
I»-in.  x  g.in   35,,. 

No,  2.— Two  top  ohambers  hold  about 
3  gallons  oil,  22-in.  x  io-in.  50/- 
No.  3 — Two  top  ohambers  hold  about 
6  gallons  oil,  27-in.  x  lj-in.  70/- 
Ho-  4.— Two  top  ohambers  hold  about 
12  gallons  oil,  36-in.  x  16-in.  110<- 
No.  6.— Two  top  ohambers  hold  about 
24  gallons  oil,  43-in.  x  23-ln.  189/- 

Writt  (or  List  of  Testimonials  and  Samples  at  Work  done  bv  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  wltb  galvanised 
iron  bottoms,  enamelled  bright  red,  attractive  in 
appearance. 

The  PUMP  Is  a  force  pump,  made  of  polished 
brass,  simple  in  its  construction.  It  Is  screwed  Into 
its  plaoe,  and  oan  be  easily  taken  out  for  fil  in-  the 
Cabinet  from  a  barrel. 


CAPACITY. 

PRICE. 

SO  aalluu 

40..  o.oh 

30 

43..  ., 

20 

40>.  .. 

12  ., 

MS. 

0 

28s. 

Prices  subject  to  current  rate  of  advance. 
A,  0.  WELLS  &  00..  B8a,  Midland  Rd„  St.  Panoras, 
LONDON.  N.W.  1. 


CASINGS. 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 

Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Our  Special  pattern 
(Resd.  No.  403.835). 


Width  (nom) 

I  ir  i  a- 

i  v  \  ir  i 

2'  I 

2i*  |  3' 

H"  1  i 

Grooves  ... 

1  A'|  „v 

i'  1  A'l 

tV  1 

Y  I  r 

r  i  i 

Tupelo 
Price 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 
ADDRESS  67.  KING  WILLIAM  ST.,  LONDON,  E.C 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block- 


Book    your  Orders 
NOW-for 

TORCHES 

AND 

FLASH- 
LIGHTS 


Tubular  Torches  -4 
Large.  Medium  and/ 
small  sizes.  Nickel 
and  oxidised  finish. 
Best  quality  through- 
out. Write  for  List 
No.  FL  2. 


S.  G.  LEACH  &  Co.,  Ld.; 

Electrical  Engineers 
and  Manufacturers, 

26—30,  Artillery  Lane,  E.C.  2. 
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TO   OUR  READERS. 

Electricity  is  published  ever;  Friday,  and  is  on  sale  nt  the  prinoipal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
Tiews. 

Questions  to  whioh  an  answer  is  required  must  bo  accompanied  by  a  Id. 
rtamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following-  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advanoe,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  yeai  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
86-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


Current  Topics. 


In  view  of  the  readiness  with  which  unskilled  youths, 
men,  and  women  have  adapted  themselves  to  the  engi- 
neering needs  of  this  war,  it  has  been 
Engineering     contended  by  some  authorities  that 
Apprentices.     the  pre-war  long-term  apprenticeship 
is  doomed,  and  all  a  youth  needs  to- 
day to  fit  him  for  an  engineering  career  is  a  sound 
technical  education  followed  by  two  or  three  years  in  a 
works  in  order  to  qualify  as  a  wage  earner  and  be 
entitled  to  rank  on  the  pay-roll  at  full  rate  for  his 
particular  trade.    It  is  pointed  out  by  the  supporters 
of  this  view  that  many  hundreds  of  men  and  girls  who 
had  never  done  any  engineering  work  in  their  lives 
prior  to  the  war  were  able  after  a  few  weeks'  practice 
to  carry  out  manufacturing  operations  which  were  pre-' 
viously  regarded    as   the   prerogative  of    the  skilled 
worker. 


Whilst  I  do  not  for  one  moment  contend  that  the 
old-fashioned,  long-term  apprenticeship  is  either  neces- 
sary or  desirable,  having  regard  to  the  fact  that  so 
large  a  percentage  of  modern  engineering  consists  of 
repetition  machine  work,  I  still  hold  to  the  opinion 
that  in  order  to  become  proficient  it  will  be  necessary 
for  the  after-war  engineering  student  to  serve  a  modi- 
fied term  of  apprenticeship  to  the  career  he  has  chosen. 
In  any  event,  the  training  should  be  as  thorough  and 
embrace  as  much  all-round  experience  of  the  various 
branches  as  can  be  acquired  in  the  time  available. 


In  considering  the  adaptability  of  the  present  semi- 
skilled and  unskilled  labour  in  our  engineering  work- 
shops, it  must  be  remembered  that  practically  all  muni- 
tion work-  is  repetition  work  pure  and  simple.  Once 
the  particular  job  has  been  planned  out  and  the  best 
and  quickest  method  of  treatment  decided  upon,  it  is 
only  a  question  of  dividing  the  various  operations  up 
into  suitable  sections  and  training  a  percentage  od  fix 
available  labour  to  perform  those  operations,  day  in 
and  day  out,  for  as  long  as  may  be  necessary  to  turn 
out  the  required1  quantity  of  any  given  article. 

A  large  proportion  of  the  work  connected  with  the 
output  of  munitions  is  machine  woik,  in  which  the  only 
skill  called  for  is  on  the  part  of  the  tool  maker  and  topi 
setter.  Moreover,  the  various  operations  subsequently 
performed  are  so  sub-divided  and  simplified  with  a 
view  to  increased  output,  that  the  actual  task  per- 
formed by  the  various  lathe  and  machine  operatives 
qalls  for  practically  no.  exercise  of  skill  or  even 
ingenuity,  merely  consisting  of  a  set  series  of  manual 
movements:  There  can  be  no  direct  comparison 
between  the  conditions,  obtaining  in  the  engineering 
trades  to-day  and  those  which  will  exist  after  peace 
has  been  declared.  The  products  of  peace  call  for  far 
more  diverse  treatment  and  experienced  labour  than 
those  of  war  time. 


There  is  no  doubt  that  if  we  wish  to  regain  the 
woild's  markets  after  the  war  we  shall  have  to  stan- 
dardise and  go  in  for  quantity  production  to  a  far 
greater  extent  than  we  did  before  the  war.  Standard- 
isation and  quantity  production  make  for  cheapened 
production  in  the  shape  of  repetition  work,  which  can 
readily  be  turned  over  to  semi-skilled  and  unskilled 
labour,  but,  at  the  same  time,  there  will  be  far  greater 
diversity  of  demand  for  engineering  products  of  peace 
time,  and  without  question  there  will,  during  the 
period  of  reconstruction,  at  all  events,  be  plenty  of 
work  alike  for  skilled  and  unskilled  labour. 


Furthermore,  I  do  not  think  the  question  of  female 
employment  is  going  to  constitute  so  serious  a  problem 
as  some  folks  imagine.  Thousands  of  those  women 
and  girls,  whoi  are  so  ably  helping  at  the  lathe  and 
bench  to-day  have  no  real  intention  of  adopting1  their 
present  occupations  permanently.  They  fullv  realise 
that  in  many  instances  they  are  doing  men's  work, 
and,  where  heavy  physical  effort  is  necessary,  that  they 
are  constitutionally  incapable  of  doing  so  much  in  a 
given  time  as  the  men  they  are  temporarily  replacing. 
Such  women  will  be  only  too  glad  to  relinquish  their 
posts  when  the  boys  come  home  again. 


On  the  other  hand,  there  are  many  jobs  in  which 
women  supplanted  men  when  the  latter  were  required1 
for  the  fighting  ranks,  which  never  ought  to  have  been 
done  by  men  in  the  first  place.  There  are  thousands 
of  occupations,  open  to  both  men  and  women  in  pre- 
war days,  which  male  labour  was  never  intended  for, 
and  represented  so  much  waste  of  the  available  male 
physical  energy  of  the  country.  For  example,  booking 
office  clerks,  male  typists,  and  shorthand  clerks,  bank 
clerks,  shop  assistants,  and  all  the  lighter  routine 
duties  previously  allocated  in  varying-  proportions,  to 
both  sexes,  will  undoubtedly  fall  to  the  lot  of  female 
labour  .il'ter  the  war.     It  is  simply  wasted  energy,  for 
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example,  to  place  an  able-bodied  man  behind  a  pigeon- 
hole and  keep  him  handings  out  tickets  all  day  long. 


The  same  applies  to  shop  assistants  ;  this  is  no  job 
for  a  physically  healthy  man,  and  those  men  whioi  quitted 
shop-walking  to  take  up  the  *  rifle  have  long  since 
realised  the  fact.  They  will  never  go  back  behind  a 
counter  again.  \or-^will  the  emancipated  clerk  be 
content  to  resume  his  office  stool  and  take  to  the  pen 
and  day-book.  It  is  not  men's  work,  and  in  this 
respect,  as  in  many  others,  the  war  will  have  done 
much  good  in  bringing  home  to  the  Nation  the  possi- 
bilities of  life.  Many  thousands  of  male  lives  in  this 
country  have  been  of  far  too  sedentary  and  groovy  a 
eharacter.  There  is  man's  work  for  every  man  who 
returns  from  Flanders,  as  well  as  abundance  of  oppor- 
tunities for  the  women  and  girls  who  have  so  nobly 
taken  up  the  burden  of  their  labours. 


A  writer  in  the  Sheffield  Daily  Telegraph  offers  some 
excellent  suggestions  for  the  improvement  of  that  city 
after  the  war,  which  might  well  serve 
Town  towards   the   much-needed  improve- 

Planning.  ment  of  practically  all  our  great 
centres  of  industry.  There  is  scarcely 
a  provincial  city  or  town  of  any  magnitude  in  this 
country  which  is  not  open  to!  the  same  justifiable 
criticisms  which  have  been  levelled  against  Sheffield  by 
"C.D.L.  "  "God  made  the  country  ;  man  made  the 
town,''  comes  home  to  every  observant  visitor  to  our 
centres  of  population. 

There  is  so  much  that  is  sordid  and  unlovely,  not  to 
say  dangerous  and  inconvenient,  in  the  general  arrange- 
ment of  practically  every  centre  of  industry.  These 
cities  and  towns  have  their  history  written  all  over 
them.  Thev  'have  in  nearly  every  case  grown  up 
around  an  industry  or  industries  with  all  the  dirt, 
squalor  and  patchwork  of  building  and  street  lay-out 
incidental  to  a  small  beginning  and  a  bad  and  inefficient 
continuation  by  succeeding  generations.  It  is  as  if 
men's  minds  had  been  bent  on  money-making,  and  that 
they  had  lost  all  sense  of  the  value  of  a  suitable 
environment  in  this  connection. 


There  are  very  few  of  our  larger  towns  in  which  the 
railway  termini  are  conveniently  situated,  or  in  which 
the  better  kept  streets  and  roadways  are  not  shut  in 
or  congested  bv  acres  of  slum  property  and  insanitary 
surroundings.  Evidences  of  municipal  mismanage- 
ment and  neglect  are  to>  be  seen  everywhere,  and  it  will 
need  the  expenditure  of  much  money  and  the  exercise 
of  many  strong  wills  in  the  future  to  bring  about  much 
needed  reforms  in  our  principal  cities  and  towns.  A 
tithe  of  the  money  already  spent  on  the  war  would, 
judiciously -expended,  have  created  a  new  industrial 
Britain.  In  the  general  scherne  of  reconstruction 
which  will  foilow  the  war  it  is  to  be  hoped  that  this 
crying  need  will  receive  its  due  share  of  attention,  and 
be  it  remembered  that  a  plentiful  supply  of  electrical 
er.ergv  goes  a  long  way  towards  rendering  any  indus- 
trial town  more  clean  and  habitable  than  it  can  possibly 
be  under  the  steam  age. 

The  I'rixciplek  and  Practice  of  Electric  Wiring.  By  Archi- 
bald Bursill,  A.M.I.B.E.,  Lecturer  in  Physics  and  Electrical  Engineer- 
im  at  Padding-ton  Technical  Institute.  Officially  recommended  by 
the  C.  &  G.  Examiners.  166  Illustrations.  Crown  8vo,  3s.  4d.  net,  post 
free  from  Electricity  Office. 


\iuono-  the  rumours  which  always  oet  out  on  a  new 
electrification,  is  the  one  that  the  equipment  manufac- 
turers   will    have    to    furnish  the 
Motor         electricians  to  run  the  motors,  and 
Drivers.        that  the  steam  locomotive  men  will 
all  be  likely  to  lose  their  jobs.  This 
substitution  would  be  impossible   for   many  reasons, 
especially  on    an    undertaking   of   considerable  size 
requiring,  sav,  200  men,  and  it  would  have  no  precedent 
in  the  past.    An  electrician  would  have  a  better  idea 
of  the  manipulation  of  the  motor  controllers,  but  he 
would  require  an  extraordinary  amount  of  experience 
in  train  rules  and  air  brake  handling.    These  latter 
features,  Which  are  more  important  than  any  others, 
have  been  for  years  part  and  parcel  of  the  duties  of  the 
"  knight  of  the  footplate  ";  consequently,  he  will  be 
more  efficient  after  a  few  da>s  training  than  any  purely 
electrical  man. 

Elektron. 

ELECTRICAL  INSTALLATION  WORK.* 

{Specially  Contributed.) 


(Continued  from  page  584.) 
No.  1 4. — If  two  metal  filament  lamps  are  fixed  in  series 
on  a  20o-volt  circuit,  one  being  marked  50  c.p.,  200  volts  ; 
and  the  other  16  c.p.  ,200  volts,  which  lamp  would  give 
the  more  light  ?    Give  reasons. 


The  answer  to  this  question  will  be  that,  when  the  two 
lamps  are  connected  in  series  on  a  200  volt  cirouit,  the 
lamp  marked  16  c.p.  will  give  more  light  than  the  one 
marked  50  c.p 

This,  at  first  sight,  may  not  be  easy  to  see,  but  when 
we  remember  that,  when  so  connected,  the  amount  of 
current  taken  by  the  lamps  is  less  than  that  required  by 
the  small  lamp  itself  with  its  very  fine  filament,  it  will 
be  apparent  that  this  reduced  current  will  not  be  sufficient 
to  raise  the  temperature  of  the  comparatively  thick  filament 
of  the  50  c.p.  lamp  to  a  very  high  value,  although  it  will 
be  capable  to  a  great  extent  of  doing  so  in  the  case  of  the 
16  c.p.  lamp. 

The  following  calculations,  though  not  strictly  correct, 
will  help  to  make  this  perfectly  clear. 
,  Let  us  first  find  the  normal  wattage,  current  and  ohmic 
resistance  of  each  lamp. 

As  they  are  both  metal  filament  lamps  we  can  assume 
their  efficiency  to  be  equal  to  1.25  watts  per  c.p.,  so  that 
the  normal  wattage  of  the  50  c.p.  lamp  will  be  50  x  1.25 
=62.5  watts. 

To  make  it  properly  incandescent  it  will  require  a  current 
of  0.3125  amperes. 

Watts  62.5 
for  current  =  - — —  = — -=0.3125  amps, 
v  olts  200 

Under  these  conditions  its  ohmic  resistance  will  be 
640  ohms, 


for  Ohms  = 


Volts 


=640  ohms. 


Amperes  0.3125 
Coming  to  the  16  c.p.  lamp  its  wattage  will  be  16x1.25 
=20  watts. 

W  20 

Its  normal  current  will  be  I  =-p  =          =0.1  amperes, 

E  200 

and  its  ohmic  resistance  2000  ohms, 
E  200 

for  R= —  =  — =2000  ohms. 
I  0.1 

Although  these  figures  will  only  be  correct  when  the 
lamps  are  taking  their  normal  current,  I  am.  for  the  purpose 

*  Being  answers  to  the  questions  set  at  the  City  and  Guilds  Examina- 
tion in  1917.   Specially  prepared  by  a  well-known  teacher. 
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•of  this  explanation,  going  to  assume  that  the  ohir.ic  resist- 
ance of  the  lamps  is  approximately  equal  to  the  values 
we  have  found,  even  when  they  are  connected  in  series 
-on  the  200-volt  circuit. 


10  07.5  A 
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Fig.  12. — Diagram  Showing  Two  200-V0LT  Lamps  of 
16  and  50  CP.  Respectively,  Connected  in  Series 
on  a  200-V0LT  Circuit. 

Fig.  i  2  shows  diagrammatically  the  two  lamps  connected 
in  series  on  a  200-volt  circuit ,  an  ammeter  being  placed 
in  circuit  to  show  the  amount  of  current  taken  by  the 
lamps. 

The  two  lamps  being  in  series  the  current  taken  should 

,     T        E  200  200 

toe  1=   =  =  , —  =0.0757  ampere. 

ri+r2     640+2000  2640 

This  value  of  current  will  be  about  75.7  per  cent,  of 
•the  normal  current  required  by  the  16  c.p.  lamp  but  only 
^3.7  per  cent,  of  the  current  required  by  the  50  c.p.  lamp. 
These  figures  will  show  that  the  16  c.p.  lamp  will  be  giving 
the  more  light. 

Let  us,  however,  make  a  further  test,  and  connect  volt- 
meters across  the  terminals  of  the  respective  lamps,  as 
"Shown  in  Fig.  12. 

According  to  Ohm  s  law,  the  reading  of  the  voltmeter' 
connected  across  the  terminals  of  the  16  c.p.  lamp  should 
be  E=I  x  R=o.o757  x  2000—151.4  volts. 

And  the  reading  of  the  voltmeter  connected  across  the 
terminals  of  the  50  c.p.  lamp  should  be 

Ei  =  I  x  Ri  =0.0757  x  640  =48.5  volts 

Thus  showing  that  over  fths  of  the  total  voltage  is 
taken  by  the  16  c.p.  lamp. 

Finally  the  total  wattage  of  the  circuit  will  be  200  x  0.0757 
=  15.14  watts  of  which  the  16  c.p.  lamp  takes  11.46  watts, 
and  the  50  c.p.  lamp  only  3.68  watts. 

If  now  we  divide  the  wattage  taken  by  each  lamp,  by 

The  Electrification  of  Railways.  By  Gisbept  Eapp.  Is 
•beautifully  illustrated  and  most  interesting  Price  la.  post  free,  from 
.  Electricity  Office. 


the  watts  required  per  candle-power,  we  have  for  the 
small  lamp, 

1 1.46 

c.p.  =          =9  c.p. 

I  1.25 

and  for  the  large  lamp — 

c.p.  =2.9  c.p. 
(To  be  continued.) 


Correspondence. 

VARIABLE  LAMP  RESISTANCES. 
To  the  Editor  of  ELECTRICITY. 
DEAR  Sir,— In  glancing  through  Mr.  \V.  Stubbings' 
article  in  your  issue  of  2ist  September,  we  wondered  if  he 
had  ever  heard  of  an  arrangement,  with  two-way-off  switches, 
devised  some  years  ago  by  Professor  J.  D.  Cormack,  and 
described  on  p.  281  of  our  "  Small  Switches,  etc.,  and  Their 
Circuits. " 


The  adjacent  illustration  shows  the  connections,  and  with 
the  number  of  '.amps  and  switches  there  shown,  exactly  the 
same  variations  can  be  obtained  as  with  Mr.  Stubbings' 
Fig.  1  arrangement. 

An  advantage  of  Professor  Cormack 's  method  is  that 
there  are  no  loo^e  connecters,  and  that  it  is  not  necessary 
to  disconnect  the  live  circuit  during  the  test  or  tests. 

The  addition  of  more  lamps  and  switches  of  course  in- 
creases the  capacity  of  the  apparatus. 

Yours  faithfully, 

A.  P.  Lundberg  and  Sons. 

London,  September  24th,  1917- 


To  the  Editor  of  Electricity. 

London,  September  24th,  1917. 
Dear  Sir,— Should  feel  obliged  if  you  could  find  space  for 
the  following  correspondence  that  has  passed  between  Sir 
Geo.  Askwith  and  myself  in  reference  to  the  association 
known  as  the  A.E.S.E.  : — 

"  September  20th,  1917. 

"  Dear  Sir,— A  large  number  of  replies  are  being  received 
from  boroughs  and  supply  companies  intimating  that  they 
are  consulting  their  committees  or  directors,  etc. 

"  Can  you  give  me  any  information  as  to  the  Association 
of  Electrical  Station  Engineers,  26,  Little  Park  Gardens, 
Enfield  (W.  J.  Ebben,  Hon.  General  Secretary),  claiming  to 
write  on  behalf  of  the  executive  staff  of  the  Central  Elec- 
trical and  Sub-Stations,  that  is,  the  charge  engineers,  and 
requesting  that  facilities  be  given  them  to  be  represented  at 
anv  conference? 

"  I  am,  yours  faithfully, 

"  (Signed)  G.  R.  Ask  with. 
"  W.  J.  Webb,  Esq.,  Electrical  Trades  Union." 

"  September  21st,  I9T7- 

"  Sir  Geo.  Askwith. 

"  Dear  Sir,— Your  letter  of  the  20th  to  hand,  and  in 
reply  mv  committee  would  like  the  result  of  consultations 
as  rapidly  as  possible.  Mv  committee  are  aware  that  most 
of  the  Councils  are  in  recess  at  the  present  moment,  but  the 
matter  from  our  members'  point  of  view  is  very  urgent. 

"  In  respect  to  the  society  vou  mention,  my  committee  do 
not  WWnisp  the  association  as  catering  for  the  men  con- 
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timed.  They  are  not  a  trade  union,  and,  uniil  a  fortnight 
ag>>,  were  dead,  but  evidently  have  been  resurrected,  either 
h  r  the  sake  of  kudos  for  certain  individuals,  or  for  the 
benefit  of  the  employers. 

"  Yours  faithfully, 
"  (Signed)  Yty.  J-  Webp,  London  District  Secretary." 

This  association,  as  the  re-aoeis  of  your  valuable  paper 
well  kno"\  decided  at  the  outbreak  of  hostilities  to  suspend 
operations  during"  the  period  of  the  war.  They,  forsooth,  were 
going  to  make  no  effort  to  benefit  the  men  employed  in  cen- 
tral and  sub-stations;  as  a  consequence,  the  great  (bulk  of 
their  membership  left  them  and  joined  the  E.T.U.  Now  that 
our  efforts  are  beginning  to  fructify,  certain  men  want  to  re- 
surrect this  dead  concern,  and,  of  course,  want  to  be  repre- 
sented before  Sir  Geo.  Askwith.  If  they  were  so  anxious  for 
the  welfare  of  this  section  of  the  industry,  why  did  not  they 
prepare  working  rules  and  conditions,  and  get  }nto  com- 
munication with  Sir  Geo.  Askwith,  etc.?  Oh,  no!  But 
now  that  the  spade  work  has  been  done,  now  that  an  effort 
is  being  made  by  the  E.T.U.  to  improve,  not  only  the  status 
of  these  men,  but  also  to  improve  them  materially,  the 
A.E.S.E.  suddenly  appears  on  the  scene,  and  one  can  see 
the  hand  of  the  capitalist  behind  it  all. 

The  E.T.U.  recognises  no  other  body  as  catering  for  these 
men.  In  London  alone  we  have  ever,  700  of  them  in  out- 
ranks to-day,  with  an  ever-increasing  membership,  and  we 
are  not  going  to  rest  content  until  every  central  station 
engineer,  be  he  chief  or  switchboard  attendant,  is  within  our 
ranks. 

Yours  faithfully, 
W.  J.  Webb,  London  District  Secretary. 
[Our  columns  are,  of  course,  open  to  any  reply  which  the 
A.E.S.E.  may  care  to  make  to  the  above  statements. — Ed., 
Electricity. 1 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  tend  us  questions,  ■preferably 
on  technical  problems  that  have  arisen  in  actual  ■practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  witl  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
ehows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.  .  ■  ■  ■ 

Question  No.  9. 

A  fault  has  occurred  on  a  three-core  paper-insulated 
cable,  causing  a  complete  burn  out  for  a  distance  of  several 
feet.  The  cable  is  lead  covered  and  armoured,  and  the 
service  cut-outs  are  the  usual  iron  type.  Can  you  give 
me  a  method  of  localising  this  fault,  bearing  in  mind  that 
the  ordinary  loop  test  cannot  be  applied  in  this  case  ? — 
"  Burn." 

Question  No.  10. 
A   two-phase  motor,  12  h.p.,  1,440  revs,  per  minute, 
when  starting  against  30  per  cent,  of  full  load,  does  not 
behave  satisfactorily.    It  now  has  a  short-circuited  rotor, 
and  I  have  been  wondering  if  matters  would  be  improved 

(a)  by  fitting  a  wound  rotor  with  a  resistance  in  series,  or, 

(b)  by  inserting  an  auto-transformer  in  the  primary  circuit  ? 
The  latter  would  perhaps  be  cheaper,  but  I  would  like  to 
know  their  relative  merits. — "  Squirrel." 

(Replies  to  Questions  9  and  10  must  be  received  not  later 
than  October  6th.) 


Question  No.  11. 

I  have  a  lead-covered  three-core  paper-insulated  high- 
tension  cable.  I  desire  to  join  this  cable  to  a  triple  con- 
centric cable  which  is  also  lead  covered.  The  pressure  is 
1 1 ,000  volts,  and  the  cables  are  run  on  hangers  fixed  to- 
the  side  of  the  wall  of  a  tunnel.  Will  you  please  say  what 
the  best  method  is  for  making  this  joint  ? — "  Compound." 
Question  No.  12. 

Is  it  possible  to  use  electricity  for  tool-hardening  ?  By 
tool-hardening,  I  mean  hardening  large  tools  such  as  are 
used  for  large  machines,  that  is,  roughing  tools  for  lathes., 
slotting  machines,  and  planers. — "  Muffle." 

(Replies  to  Questions  11  and  12  must  be  received  not  later 
than  Oct.  10th). 

Answers  to  Questions. 

Question  No.  8. 

I  have  a  small  machine-shop,  at  present  driven  by  an 
oil  engine.  I  propose  to  have  two  20  h.p.  motors  fitted 
in  its  stead,  and  the  shop  will  of  course  be  fitted  with  electric 
light.  Will  you  please  give  me  some  idea  how  to  prepare 
a  specification  in  order  that  I  may  have  the  correct  type 
of  motors,  fittings,  for  machine  lighting,  double-pole 
switches,  etc.,  fitted  to  meet  Home  Office  requirements  ? 
I  would  also  like  you  to  give  me  a  few  hints  regarding 
the  selection  of  motors  and  fittings. — "  Motor." 
Replies  to  Question  No.  8. 

The  first  prize  (10s.)  has  been  awarded  to  "  Spec."  for 
the  following  reply  : — The  essential  points  of  an  electric 
light  and  power  plant  should  be  embodied  in  a  specifica- 
tion. That  is,  any  special  fittings,  switches,  etc.,  it  has 
been  found  from  experience  are  satisfactory  for  the  work 
on  which  it  is  intended  to  use  them  should  be  specially 
mentioned  in  the  specification  under  their  respective 
headings.    I  will  quote  a  few  examples  : — 

Main  Switches. — All  main  switches  should  be  enclosed 
in  a  cast-iron  case,  and  they  should  be  operated  by  an 
external  handle.  It  should  not  be  possible  to  close  the 
switch  if  the  switch  case  is  open,  and  it  should  be  impossible 
to  open  the  switch  when  the  switch  case  is  closed. 

Conduit. — All  conduits  should  be  of  galvanised  steel 
tubing.  The  conduit  should  be  tightly  screwed  into  the 
respective  fittings,  and  it  should  be  watertight  without 
the  aid  of  red  lead  or  any  other  compound.  All  elbows 
and  tee  pieces  should  be  of  the  inspection  type,  the  covers 
being  fastened  to  the  fitting  by  means  of  3-i6in.  brass  screws. 
Draw  in  boxes  should  be  inserted  every  thirty  feet,  etc. 

Wiring. — The  size  of  wire  from  the  main  cut  outs  to  the 
main  switches  should  be  so-and-so  (according  to  the  amount 
of  current).  From  the  main  switch  to  the  fuse  board  it 
should  be  such  and  such  a  size,  and  so  on.  No  more  than 
three  wires  must  be  run  in  a  3-4  in.  conduit,  etc.  No  joint 
must  be  made  in  the  wiring.  Where  it  is  necessary  to 
tee  off  any  wire  or  wires  a  special  link  box  must  be  used. 
At  the  points  where  wires  enter  or  leave  a  conduit,  internal 
insulators  must  be  used.  Samples  of  all  the  sizes  of  wire 
must  be  submitted  for  inspection  before  the  wiring  is 
commenced. 

Fuse  Boxes  and  Fuses.- — All  fuses  must  be  in  a  cast-iron 
case,  and  the  design  must  be  "  fool  proof."  It  should  not 
be  possible  for  a  person  removing  or  replacing  a  fuse  to  get 
a  shock.  The  fuse  and  contacts  should  be  so  designed 
that  it  is  not  possible  for  a  person  handling  a  fuse  to  make 
contact  between  any  live  contact  and  the  side  of  the  fuse 
box.  The  fuse  carrier  should  be  able  to  stand  a  "  dead 
short  "  without  being  injured.  All  terminals  in  the  fuse 
box  should  be  easily  accessible,  that  is,  it  should  be  easy 
to  connect  or  disconnect  any  of  the  circuits  without  re- 
moving the  fuse  panel. 

I  would  strongly  advise  "  Motor  "  to  write  to  Messrs. 
Lundberg  for  tumbler  switches,  the  G.E.C.  for  bench 
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Investigation  has  shown  that  nearly  25  percent,  of 
industrial  accidents  are  directly  traceable  to 
unsatisfactory  lighting  conditions. 
For  this  reason  alone  it  will  pay  you  to 
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fittings,  Verity's  for  fuse  boards,  Berry  Skinner  for  double 
pole  switches,  or  perhaps  he  prefers  some  other  firm  who 
specialise  in  the  particular  articles  he  anticipates  fitting. 
These  manufacturers  will  send  him  full  details  of  thefc 
latest  Home  Office  ^type  fittings,  and  in  the  case  of  the 
small  articles,  will  submit  samples  to  him  for  his  considera- 
tion. It  is  then  only  necessary  for  him  to  see  that  the 
wiring  contractor  carries  out  his  work  in  a  satisfactory, 
manner.  A  few  hints  concerning  the  erection  of  switches, 
etc.,  will  probably  assist  "  Motor." 

All  main  switches  should  be  fitted  as  near  to  the  supply 
cut-outs  as  is  possible.  The  fuse  boards  should  be  fitted 
near  to  the  machines  or  benches  it  is  proposed  to  light. 
If  this  is  done,  a  great  saving  will  be  effected  in  the  cost 
of  wire.  Where  bench  fittings  are  concerned,  switches 
should  be  fitted  on  every  bench  for  each  fitting.  A  saving 
in  the  amount  of  workshop  flex  will  thereby  be  effected. 
C.  T.  S.  wire  should  be  used  for  wandering  leads,  especially 
in  damp  places.  Lampholders  for  these  should  be  of  the 
Home  Office  type.  Every  switch  and  fitting  should  be 
placed  in  such  a  position  that  it  may  be  easily  operated. 

Another  tip  I  have  found  to  be  satisfactory  is  to  fit  a 
pilot  lamp  just  inside  the  main  entrance  to  the  shop.  This 
will  be  appreciated  by  the  person  whose  duty  it  is  to  open 
the  shop  in  the  dark  mornings.  The  lamp  may  be  easily 
switched  on  when  the  shop  is  opened  and  thus  avoid  acci- 
dents through  knocking  into  benches  or  machines  in  the 
dark.  As  far  as  the  selection  of  motors  is  concerned, 
"  Motor  "  cannot  do  better  than  to  write  to  some  manu- 
facturer of  repute  for  a  catalogue  of  motors.  Some 
manufacturers  issue  a  specification  of  their  motors,  and 
usually  guarantee  them  for  a  certain  period.  My  special 
advice  is  to  purchase  plenty  of  spare  parts,  such  as  motor 
bearings,  brush-holders,  brushes,  a  spare  armature,^  or 
anything  that  is  likely  to  give  out.  "  Spec." 

No  second  award  is  made. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 


.  (Continued  from  page  568.) 
Mr.  A.  Moir  :  I  propose  to  deal  more  particularly 
with  the  question  of  cables  and  joints.  Before  we  can 
adequately  discuss  any  method  of  jointing,  I  think  we 
should  be  in  agreement  as  to  the  meaning  of  the  terms 
which  we  employ  There  are  three  main  types  of  joints 
in  telephone  cables.  The  first  is  the  air-space  joint, 
in  which  the  paper  is  carried  right  through  and  the  joint 
is  left  quite  free.  The  second  is  the  boiled-out  joint, 
in  which  liquid  paraffin  at  a  very  high  temperature  is 
poured  upon  the  cables  when  they  are  opened  to  be 
jointed  and  during  the  process  of  jointing — this  is  not  a 
solid  joint.  In  American  practice  a  space  is  left  under 
the  sleeve  of  the  joint  so  that,  if  necessary,  air  can  be 
passed  through.  The  third' is  the  solid  joint,  which  is 
filled  with  an  insulating  compound)  and  is  hermetically 
scaled.  The  author  has  closely  followed  these  defini- 
tions. But  when  we  last  discussed  this  subject  Mr. 
Llewellyn  Preecef  described  a  boiled-out  joint  as  a 
solid  joint,  and  the  discussion  which  took  place  imme- 
diately afterwards  was,  as.  a  result,  thrown  somewhat 
off  the  line.  That  is.  to  say,  the  joint  which  Mr. 
Weightman  has  described  to-night  as  a  boiled-out 
joint  Mr.  Preece  described  in  his  paper  as  a  solid  joint, 
so  that  the  need  for  being  particular  about  the  terms 

•  Paper  read  before  the  Inst.  E.E. 
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we  use  is,  I  think,  apparent.  I  think  we  are  all  agreed 
about  the  solid  joint.  It  is  a  joint  which  is  usually 
introduced  at  the  end  of  an  air-space  cable  at  the  point 
where  it  enters  an  exchange,  but  the  two  joints  about 
which  I  think  there  is  quite  a  healthy  difference  Off 
opinion  are  the  boiled-out  joint  and  the  air-space  joint. 
I  hold  no  brief  for  either,  but  I  think  the  air-space 
joint  has  a  good  many  virtues  that  we  are  apt  to  over- 
look, while  the  boiled-out  joint  represents  certain  diffi- 
culties in  application  which  are  also  sometimes 
not  fully  recognised.  To  apply  liquid  paraffin  at  a 
temperature  of  3560  or  4000  F.  to  an  open  joint  on  a 
country  road  need  not  perhaps  be  a  very  difficult  opera- 
tion, and  to  apply  it  in  the  subways  of  a  town  is  also 
perhaps  not  very  difficult,  but  I  should  like  to  know 
whether  the  author  has  had  any  experience  of  the 
treatment  of  cables  in  that  way  in  the  crowded  streets 
of  a  city  like  London  or  any  other  large  town.  It 
seems  to  me  that  the  risks  to  the  public  would  be  very 
great  indeed  ;  and  if  it  is  suggested  to  do  the  work  at 
night,  I  consider  it  to  be  equally  dangerous  to  handle 
liquid  wax  near  street  lights.  Even  if  those  difficulties 
are  overcome  there  is  the  difficulty  of  getting  the  liquid 
into  the  manhole  at  a  proper  temperature,  and  also  the 
risk  to  the  men  standing  below  in  the  crowded  man- 
hole. Those  are  some  of  the  difficulties  which  occur 
to  me.  The  author  states  on  page  114  that  where  the 
development  can  be  fairly  accurately  estimated  it  is 
better  to  run  the  circuits  through  in  a  permanent  manner 
to  their  respective  terminations.  I  entirely  agree  with 
him,  because  cables-distribution  heads,  however  care- 
fully they  may  be  handled,  are  a  .source  of  risk  from 
the  maintenance  point  of  view",  and  the  less  they  are 
employed,  to  my  mind,  the  better.  When  I  was  in 
Paris  in  1913  I  had  the  opportunity  of  examining  the 
cable-work  in  that  city,  along  with  other  members  of 
the  Post  Office  delegation  who  accompanied  Sir  William 
Slingo,  and  we  found  that  the  French  were  extra- 
ordinarily careful  in  preserving  their  air-space  cables. 
They  had  cable  distribution-head's,  and  cast-iron  test 
boxes  at  various  points,  but  they  never  allowed  the 
paper  cable  tx>  enter  the  boxes.  A  solid  joint  was 
interposed  in  the  air-space  cable  before  the  boxes  were 
reached.  The  latest  practice  as  seen  in  1913  was  to 
provide  overground  chambers  on  the  ground  floor  of 
a  building',  into  which  cables  were  led  and  connected  tx> 
cast-iron  air-tight  test  boxes,  which  it  was  understood 
were  about  to  be  used  for  cross-connecting  points  as 
well.  In  all  these  cases  the  paper  cables  were  solid 
jointed  before  they  reached  the  test  boxes,  extensions 
of  silk  and  cotton-covered  wire  being  used,  and  for 
that  reason  it  seemed  to  me  that  the  overground 
arrangement  in  Paris  was  a  little  bit  elaborate. 
Certainly  had  the  cables  been  passing  an  exchange 
^hey  would  have  been  solid  jointed  and  connected  to  the 
main  frame,  the  usual  jumper  wires  being  used  to 
afford  facilities  for  cross  connection.  In  London  that 
practice  is  followed  successfully.  Although  I  agree 
that  the  routing  should  be  from  the  exchanges  wherever 
possible,  there  are  occasions  when  demands,  for  tie 
lines  within  an  exchange  area  are  so  numerous  that 
cross-connection  arrangements  must  be  made,  as,  for 
example,  in  Whitehall,  where  so  many  of  the  Govern- 
ment offices  require  communication  with  one  another. 
It  is  not  possible  to  run  separate  cables  from  every 
Government  office  to  every  other  Government  office, 
and  in  a  room  in  the  middle  of  Whitehall  a  sort  of 
"Clapham  Junction  "  main  frame  has  been  introduced, 
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with  an  ultimate  capacity  of  9,600  pairs,  which  enables 
the  distribution  between  the  various  Government  offices 
to  be  properly  sorted  out  without  unnecessary  duplica- 
tion of  cable.  The  author  said,  I  think,  that  desic- 
cating was  now  only  carried  out  at  the  point  of  trouble, 
that  is  to  say,  as' I  understand,  portable  desiccators 
are  used  and  are  applied  to  the  cables  at  the  point 
where  ihe  insulation  shows  weakness.  That  is  the 
practice  which  is  being-  generally  adopted  in  this 
countrv.  At  the  outset,  the  practice  of  the  National 
Telephone  Company,  and  of  the  Post  Office,  was  to 
install  desiccating  plant  at  the  exchange  where  motive 
power  was  very  readily  available.  But  the  desiccating 
plant  at  the  exchange  has  not  a  very  extended  and 
efficient  range,  and  we  found  that  portable  desiccators, 
petrol-driven,  are  so  efficient  that  the  idea  of  providing 
desiccating  plant  at  new  exchanges  has  been  therefore 
abandoned. 

(To  be  continued.) 


Various  Items. 

Wanted. — A  reader  wants  an  oil  engine  dynamo  accumulators, 
etc.,  for  a  50  volt  lighting  outfit.    See  an  advertisement. 

Leeds. — Private  H.  Underwood,  who  previous  to  joining  the 
colours  was  employed  in  the  Corporation  Tramways  Depart- 
ment, is  reported  to  have  been  killed  in  action. 

Tenby. — Air-Mechanic  James  John,  R.F.C.,  Oxford  House, 
Tenby,  an  electrician,  has  been  wounded  in  Flanders.  Prior 
to  the  war  he  was  on  the  Postal  Telegraph  Staff,  Tenby . 

Birmingham. — Private  F.  C.  Foskett,  R.M.L.I.,  who  prior  to 
enlistment  was  employed  by  the  Electric  Supply  Company, 
Summer  Lane,  has  been  killed  in  action,    He  was  19  years  of 

age.         '■■<%M  :  •'     'C \ vj..-    * .* 

Wanted. — Makers  of  electric  driven  floor  polishing  machines 
to  communicate  with  the  Commercial  Intelligence  Branch  of 
the  Board  of  Trade  at  73,  Basinghall  Street,  London.  Buyers 
want  to  purchase  them. 

Lewisham. — Second-Lieutenant  Noel  Charles  Whittall,  for- 
merly on  the  staff  of  Messrs.  Elliott  Brothers,  Ltd.,  electrical 
■engineers,  is  reported  killed  on  Sept.  13th.  He  received  his 
commission  in  June,  1915,  and  after  serving  at  the  front  for 
twelve  months,  transferred  to  the  R.F.C. 

Darwen. — Mr.  Garnett,  Borough  Electrical  Engineer,  along 
with  Mr.  Halliwell  (Town  Clerk)  and  Councillor  Thornley,  have 
been  instructed  to  attend  any  meetings  held  in  connection 
with  the  suggested  inter-connection  of  the  various  electrical 
undertakings  in  East  Lancashire. 

Halifax. — Private  Norman  Dennis,  who  before  joining  the 
colours  was  an  employee  of  the  Corporation  Tramways,  has 
been  awarded  the  Military  Medal  for  bravery  displayed  on 
August  4th.  His  CO.  has  sent  his  congratulations  to  the  mother 
of  Private  Dennis.  Dennis  is  21  years  of  age  and  was  wounded 
on  the  day  he  earned  his  award. 

A  Rhodasian  Electrician  Prisoner  of  War.— Private  Albert 
Powell,  King's  Royal  Rifles,  whose  sister  resides  at  Morgans- 
town,  Radyr,  is  at  present  a  prisoner  of  war  in  Germany.  He 
is  a  native  of  Pentyrch  and  was  an  electrician  in  the  Falcon 
Gold  Mines,  Rhodesia,  and  relinquished  a  good  berth  to  answer 
the  call  of  King  and  Country. 


Preston. — The  death  in  action  is  reported  of  Private  Joseph 
Whalley,  Machine  Gun  Corps.  Prior  to  enlistment  he  was 
employed  by  Messrs.  Dick,  Kerr  and  Co. 

Believed  tb  be  killed. — Prior  to  the  war  Private  Austin  Callard 
of  the  Welsh  Regiment,  whose  relatives  live  at  the  Splott,  Cardili, 
was  in  the  employ  of  the  General  Electric  Co.,  Ltd.  He  is  now 
posted  as  missing  and  believed  to  be  killed.  He  was  21  years 
of  age  and  had  been  at  the  front  since  September,  10,1.5. 

Swansea  and  Electricity  Applied  to  Agriculture. — The  deputa- 
tion appointed  by  the  Corporation  to  visit  Hereford  in  order  to 
see  the  experiments  in  the  application  of  electricity  to  agriculture 
have  made  a  very  favourable  report  in  which  they  state  that 
an  experimental  installation  could  be  installed  at  their  corpora- 
tion allotments  at  a  cost  of  about  £250. 

Bradford.— Private  S.  D.  Dalby,  Army  Service  Corps  (Motor 
Transport),  who  previous  to  joining  the  colours  was  employed 
by  Mr.  George  Newby,  electrical  engineer,  has  died  from  ap- 
pendicitis while  on  service  in  South  Africa.  Private  Thomas 
Turner,  West  Riding  Regiment,  formerly  an  employee  at  the 
Phoenix  Dynamo  Works,  has  been  killed  in  action. 

Export  Trade. — English  manufacturers  of  electrical  goods 
who  wish  to  prepare  for  good  business  in  Russia  after  the  War 
should  make  a  point  of  writing  to  the  Commercial  Intelligence 
Department  of  the  Board  of  Trade  at  73,  Basinghall  Street, 
and  ask  for  the  names  and  addresses  of  the  firms  in  Russia 
who  are  likely  to  be  good  representatives,  or  who  are  anxious 
to  obtain  full  details  with  a  view  to  bona  fide  business. 

Meetings. — The  Seventh  Annual  Ladies'  Night  of  the  Bir- 
mingham and  District  Electric  Club  will  be  held  at  the  Swan 
Hotel,  New  Street,  on  Saturday  evening,  Oct.  13th.  The  recep- 
tion will  be  at  6.30  p.m.  followed  at  7  p.m.  prompt  by  a  lecture 
illustrated  by  coloured  lantern  slides  taken  by  the  author,  W. 
Partridge,  Esq.,  entitled  "  A  Trip  through  the  Cotswolds."  This 
wi[l  be  followed  by  a  musical  programme,  arranged  by  the 
assistant  secretary,  Mr.  H.  W.  Wolton. 

Given  Away. — Readers  of  this  paper  who  are  in  charge  of 
engines  and  machinery  generally,  will  be  interested  in  the  Fear- 
less Patent  "  Sud  "jBrush,  which  is  manufactured  by  the  Fearless 
Brush  Company,  Ltd.,  4,  Northwold  Road,  High  Street,  Stoke 
Newington,  London,  N.16.  They  are  very  anxious  to  push  it 
among  engineers,  and  are  advertising  in  the  engineering  columns 
of  the  "  Daily  Telegraph  "  that  they  will  send  a  free  sample  on 
application.  '  It  is  well  worth  writing  for  and  early.  Mention 
this  par. 

County  of  London  Volunteer  Engineers  (Field  Com- 
panies).— Orders  for  the  week  :  Officer  for  the  week,  See.  Lieut. 
P.  Bowden.  Promotions,  No.  2  Co.  :  Sapper  Taekley,  W.  A., 
to  be  Company  Quartermaster  Sergeant.  No.  3  Co.  :  Company 
Sergeant-Major  Rodger,  J.,  to  be  Company  Quartermaster 
Sergeant  ;  Sergeant  Jantzen,  P.  H.  H.,  to  be  Company  Sergeant- 
Major.  Staff.  Sergeant  Nelson, A.M.,  to  be  Drum-Major  (24.9.17). 
Monday,  Oct.  8th,  Drill  and  Elementary  Bridge  Construction 
for  No.  3  Co.  Left  Half  Co.,  6.30  ;  Signalling  Class,  6.30  ;  Re- 
cruits Drill,  6.30.  Tuesday,  Headquarters  closed.  Wednesday, 
Drill  and  Elementary  Bridge  Construction  for  No.  1  Co.  6.30. 
Thursday,  Drill  and  Elementary  Bridge  Construction  for  No.  2 
Co.,  6.0  *;  Signalling  Class,  6.30  ;  Ambulance  Class,  6.30.  Fri- 
day, Drill  and  Elementary  Bridge  Construction  for  No.  3'  Co., 
6.30.  Right  Half  Co.  Sunday,  Commandant's  Parade  for  work 
at  Esher.  Parade  8.15  Waterloo  Station  opposite  No.  10  Plat- 
form. Uniform,  haversacks,  water-bottles,  mid-day  rations  to 
be  carried.  .Compulsory  for  "  A  "  and  "  B  "  men.  Other  orders 
as  usual. 
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for  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd.,  165.  Queen  Victoria  Street.  London. 
to  Tears'  references.  , 

CI  JENNINGS  &  CO.,  LTD.,  can  quote', 
J,  delivered  to  ANY  PART  OF  THE  WORLD, 
for  Timber,  Plywood,  Woodwork  of  every  description. 
Head  Office,  1'ennywcll  Road,  Bristol.  Branches  in 
various  towns  in  U.K.  

ELECTRICAL.  Wanted.  Oil  Engine, 
Dynamo,  Accumulators,  Switchboards,  etc.,  for  50 
volts.  Circuit  must  be  in  good  condition.  A.  Pain, 
1  ronmonger,  Arundel. 


PBNNINGT0NS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


ACCUMULATORS,  Seoond-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Sorap  Metals,  and  every 
description  of  Metalllo  Dross  purohased  for  cash,  Town 
or  Country.— Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.K.    Telephone  No.  Dalston  558 


AMBULANCE  STRETCHERS  (or  poles  only) 
Special  cheap  line  for  Air  Raids  and  Factories, 
as  required  under  new  Regulation.  Also  timber, 
plywood  and  woodwork  of  every  description  ;  carriage 
paid  any  part  of  the  world.  Illustrated  lists  on  applica- 
tion.—C.    Jennings   and  Co.,  Ltd.,  Pennywell  Road, 

Bristol.  

UTENSILS.  SCRAP 
LAMP  TOPS.  Ac. 
Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  EC 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 
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TO  STUDENTS  BEGINNING  WORK  AT  TECHNICAL 
INSTITUTES,  POLYTECHNICS,  ETC. 


By  Watt  O.  Shebumps. 

Few  parents  who  take  any  interest  in  their  children's 
education,  and  who  have  any  practical  ideas  on  the  require- 
ments of  the  times,  are  satisfied  with  all  the  subjects  taught 
an  schools.  They  appear  to  forget,  however,  that  their 
grumbles  at  home  very  seldom  reach  the  ears  of  the  per- 
sons responsible  for  the  tuition.  If,  for  example,  every 
■parent  who,  during,  says  the  last  decade,  had  thought  that 
practical  science,  carpentering,  Russian,  commercial  prin- 
ciples, or  some  other  subject  should  be  taught,  and  had 
written  to  the  school  authorities  to  say  so,  it  is  certain  that 
the  curriculum  at  many  schools  would  by  now  have  been 
xnore  suitable  to  the  age  we  live  in. 

Scholars  at  school  cannot  think  and  act  for  themselves,  but 
ithe  older  students  ,  who  attend  technical  institutes  and  poly- 
technics could  do  so.  There  is  nothing  whatever  to  prevent 
them  from  co-operating  to  voice  (or  give  written  expression 
to)  their  demands  or  suggestions,  and  see  that  they  reach 
the  right  quarters. 

It  is  not  sufficient  to  hint  to  a  solitary  demonstrator,  for 
example,  that  the  apparatus  for  a  certain  laboratory  exer- 
cise, or  the  exercise  itself,  is  out  of  date. 

The  writer  well  remembers  a  very  glaring  case  of  neglect 
to  follow  a  matter  up. 

At  the  opening  of  a  new1  session,  about  a  dozen  students 
who,  during  the  previous  session,  had  attended  a  Grade  I. 
course  of  what  was  then  galled  electric  wiremen's  work, 
sent  in  a  representative  to  their  former  teacher  as  to  the 
chances  of  a  Grade  II.  class  being  held.    The  teacher  being 
busy  for  the  ensuing  two  hours  with  his  new  batch  of  ele- 
mentary students,  could  only  advise  them  hurriedly  to  take 
I  their  request  elsewhere,  to  the.secretary,  the  head  of  the  de- 
■  partment,  or  the  principal.    It  appears  that  they  chose^the 
^secretary,    who,    being    also    very    busy    at    the  time, 
posslblv  "  choked  them  off  "  as  the  saying  goes.  Any- 
how,  the   fact    remains   that    a    Grade    II.    class,  which 
■should    have   long   been    an    established    fact,    was  not 
I  started  till  some  sessions  later.    Question  of  expense?  Not 
'  at  all !    At  the  same  institution  "hundreds  of  pounds  were 
being  spent  on  apparatus  for  special  work  which  was  not 
!»  mentioned  in  the  syllabus!  ! 

Students  should  remember  that  the  institutes  exist  for  their 
welfare,  and  not  they  for  the  institutes'.  In  other  words, 
it  is  up  to  tl\e  students  to  let  authorities  know  if  the  tuition 
does  not  meet  their  requirements;  not  to  pay  their  fee  and 
then  to  flounder  submissively  through  some  subjects  of  little 
I  vise  to  them. 


Enterprising  educational  authorities  would  welcome  such 
suggestions,  provided  they  were  well-considered  and  that 
they  emanated  from  a  fair  number  of  students.  It  would 
be  impossible,  of  course,  for  them  to  consider  every  idea 
thai  struck  Tom,  Dick,  or  Harry. 

An  enumeration  01  the  drawbacks  that  students  who  wish 
to  enter  for  "  Electrical  Installation  (late  Wiremen's) 
Work  "  have  to  encounter  at  various  institutions,  would 
fill  sevi  ral  columns  of  this  journal. 

Although  this  course  is  essential  to  every  man  who  is 
concerned  with  the  fitting  up  of  lights,  bells,  small  motors, 
private  telephones,  heatres,  alarms,  and  so  forth  ;  it  is  gene- 
rally the  worst  equipped  of  any  in  the  technical  school,  and 
in  some  quite  large  places  it  is  not  taught  at  all !  In  a 
word,  while  there  are  plenty  of  facilities  of  acquiring  (if 
you  have  the  brains)  advanced  electrical  engineering  know- 
ledge, the  subject  which  every  electrical  man  ought  to  know- 
something  about,  and  which  he  could  absorb  if  he  had  the 
chance,  is  peculiarly  neglected.  This  state  of  things  makes 
one  wonder  if  the  heads  of  electrical  engineering  depart- 
ments really  understand  the  importance  of  "  Electrical  In- 
stallation Work  "  Perhaps  some  of  these  gentlemen  hate 
never  properly  studied  the  syllabus  of  the  subject  and  grasped 
its  broad  scope. 

Those  who  have  not  might  obtain  (for  i|d.)  the  March 
16th  issue  of  this  journal.  Therein  they  will  find  a  reprint 
of  the  whole  syllabus  of  both  grades,  with  some  interesting 
introductory  comments. 

The  writer  suggests  that  those  who  have  attended  such 
classes,  or  who  have  tried  to  but  failed  to  find  one  near 
enough  at  hand,  should  describe  their  experiences  to  the 
editor  of  this  paper,  and  let  him  print  them  in  the  correspon- 
dence columns.  They  could  write  under  noms-de-plume  if 
they  wished. 

Thus  "A"  might  be  able  to  say,  perhaps,  that  he  dis- 
agreed entirely  with  the  above  remarks.  That  he  attended 
at  a  place  where  there  was  a  nice  roomy  workshop,  on 
the  (specially-prepared)  walls  of  which  the  students  fitted-up 
and  tested  all  kinds  of  circuits  for  lights,  bells,  etc. ;  that 
there  was  plenty  of  apparatus  of  all  kinds  for  examining 
and  testing  on  the  benches,  and  that  the  lecturer  was  able 
to  show  many  interesting  experiments  and  demonstrations 
appertaining  to  their  work. 

"  B,"  "C  "  and  "  D,"  on  the  other  hand, -might  have, 
to  say  that  their  experiences  were  quite  the  reverse ;  that 
the  so-called  workshops  they  had  worked  in  were  cramped ; 
that  the  whole  of  the  apparatus  and  material  was  not 
worth  much  more  than  a  £5  note,  and  that  the  use  of  the 
same  "  shop  "  by  other  classes  led  to  much  interference  with 
their  work  and  material. 

"  E  "  and  several  others  might  follow  on  with  lamenta- 
tions on  the  fact  that  they  had  never  yet  encountered  such 
a  class,  but  that  they  had  taken  first  year  electrical  engineer- 
ing or  electrotechnics,  and  been  expected  to  learn  many 
things  which  had  very  little  to  do  with  their  everyday  work. 

Some  of  them  ("  E,"  etc.)  might  possibly  add  that,  though 
they  had  come  across  various  apparatus  and  matters  concern- 
ing their  work  in  the  electrical-engineering  classes,  the  ex- 
planations and  exercises  in  connection  therewith  were  of  too 
theoretical  and  advanced  a  nature  for  them  to  comprehend. 

This  leads  up  to  an  interesting  fact.  Suppose,  for  example, 
that  an  electrical-engineering  lecturer  or  demonstrator,  .and 
a  practical  man  (conversant  with  the  requirements  of  wire- 
men,  etc.),  were  in  turn  to  discourse  about,  say  (i)  a  private 
generating  "installation,  (ii)  systems  of  wiring,  and  (iii)  elec- 
tric-light switching;  the  way  they  would  put  things,  and  the 
points  they  wouild'bring  out,"  would  be  very  nearly  as  different 
as  chalk  from  cheese. 

This  is  no  reflection  on  either  teacher,  but  it  is  awkward 
for  some  of  the  students.  The  electrical-engineering  man  is 
expected  to  go  rather  deeply  into  technical  and  theoretical 
detail-;.  The  (cachet-  of  electrical-installation  work  is  not, 
but,  on  the  other  hand,  he  gives  out  much  simple,  practical 
information,  which  may  not  strike  the  theoretical  man  as 
important. 
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This  simple  practical  information  does  more  good  than 
harm  to  the  electrical  engineering  student,  assuming  he  finds 
his  way  into  an  electrical-installation  work  class.  The  one 
who  suffers  (unless  he  has  more  brains  than  he  expected 
and  is  not  over-tired  with  his  day's  work)  is  the  electrical- 
installation  work  student  when  he  has  to  attend  electrical- 
engineering  classes. 

All  this  shows  how  necessary  it  is  to  have  a  distinct  elec- 
trical-installation work  course,  and  distinct  and  capable 
teachers  for  the  same.  And  to  loan  (if  it  may  not  be  kept) 
such  apparatus  from  the  E.E.  laboratories  and  stores  as  the 
E.I.W.  teacher  may  desire  for  temporary  use. 

Now,  readers  !  Do  not  forget  to  write  to  the  editor  and 
give  an  opinion  of  your  own. 


ELECTRICAL  EQUIPMENT  OF  CRANES. 


(Continued  jrom  page  504). 
Collector  Gear.  -Collectors  for  electric  cranes  of  the 
travelling  type  may  be  either  of  the  sliding  contact  or  trolley 
wheel  pattern,  according  to  the  type  of  crane  they  are  used 
on.  Generally  speaking,  the  former  type  gives  greater  satis- 
faction, as  it  automatically  cleans  the  wire  or  other  conduc- 
tor, which  is  an  advantage  where  used  in  foundries  or  other 
situations  which  are  likely  to  oxidise  or  form  a  deposit  on 
the  conductor,  and  if  wire  is  used,  and  the  collector  grooved 
it  will  envelop  about  one-third  of  the  circumference  of  the 
wire,  and  so  enable  heavy  currents  to  be  transmitted  with- 
out sparking  or  heating,  whereas  with  a  trolley  wheel  only  a 
line  contact  is  obtained,  which  may  cause  sparking  or  heat- 
ing if  the  current  is  transmitted  whilst  the  ciane  is  standing; 
this  tvpe  is  also  more  expensive  than  the  slipper  type.  The 
collectors  should  be  made  from  a  good  hard  gun  metal,  which 
will  wear  out  before  the  conductor,  and  should  be  of  simple 
design,  such  that  the  whole  or  any  part  can  be  cheaply 
renewed. 

If  the  crane  be  of  the  revolving  type  it  will  be  necessary 
to  use  collector  gear  of  a  type  resembling  the  slip  rings  and 
brush  gear  of  a  slip  ring  motor,  these  being  generally  fixed 
to  an  extension  of  the  main  shaft  on  which  the  crane 
revolves.  The  rings  can  either  be  of  copper  or  gun  metal 
clamped  on  to  a  micanite  sleeve  on  the  shaft,  but  should  be 
arranged  so  that  ample  clearance  is  provided  for  the  attach- 
ment of  the  supply  cables.  The  brushes1  may  take  the  form 
of  a  complete  finger,  as  used  on  a  crane  controller,  if  the 
current  to  be  transmitted  does  not  exceed,  say  70  to  80 
amperes;  for  larger  currents  a  heavier  contact  will  be  neces- 
sarv,  this  in  some  cases  consisting  of  a  strap  enveloping  and 
making  contact  with  half  the  diameter  of  the  ring;  the  ends 
of  the  strap  being  provided  with  springs  to  maintain  suit- 
able tension. 

The  insulation  used  on  collectors  should  be  of  mica  or 
micanite,  fibre  and  other  similar  material  should  be  avoided, 
as  this  is  a  source  of  trouble ;  porcelain  gives  fair  results, 
but  this  is  not  very  satisfactory  from  a  mechanical  point  of 
view,  especially  if  the  metal  parts  are  cemented  in,  these 
nearlv  always  work  loose  and  drop  out,  necessitating  the 
parts  being  sent  to  the  makers  for  repairs.  When  collectors 
of  the  slipper  or  wheel  type  are  used  these  should,  wherever 
possible,  be  provided  with  means  to  prevent  the  wire  leav- 
ing the  groove;  this  is  a  thing  which  frequently  happens, 
and  is  a  serious  matter  on  cranes  fitted  -with  electric  lift- 
ing magnets,  the  supply  to  which,  if  interrupted,  would 
Cause  the  load  to  drop. 

Wiring., — The  bare  conductors  used  in  conjunction  with 
the  above-mentioned  collectOFS  usually  consist  of  hard- 
drawn  copper  wire  stretched  and  supported  at  each  end  by 
insulated  straining  screws;  if  the  length  of  the  conductor 
is  great' it  will  be  necessary  to  support  it  at  intermediate 
points  either  by  allowing  the  sag  to  rest  on  bobbin-type 
insulators,  or  by  attaching  to  the  wire  clips  or  ears  made  in 
two  halves  screwed  together  and  with  suitable  grooves  to 
grip  the  wire,  these  ears  being  supported  by  an  insulated 
hanger  in  a  similar  manner  to  a  tramway  system.  Where 
the  conductors  are  installed  on  the  crane  itself  it  is  not  usual 


to  provide  these  intermediate  supports  except  for  very  large 
spans,  say,  over  100  ft.,  but  where  they  are  installed  along 
the  shop  or  gantry  the  intermediate  supports  are  placed  at 
intervals  of  from  30  to  50  feet.  Leakage  across  the  insu- 
lators on  the  conductors  cften  takes  place,  due  to  dust  or 
damp;  it  is  therefore  desirable  to  provide  double  insulation 
wherever  possible,  especially  on  high  voltage  circuits,  say 
over  300  volts.  In  the  case  of  large  travelling  cranes  or  a 
number  of  cranes  working  off  the  same  conductors  and  on 
low  voltages  it  is  sometimes  impossible  or  too  expensive 
to  use  a  copper  wire,  consequently  a  light  iron  or  mild 
steel  conductor  of  channel  or  tee  section  is  used,  but  when 
adopting  this  method 'care  has  to  he  taken  to  see  that  the 
sectional  area  is  sufficient  compared  with  a  copper  con- 
ductor of  equivalent  carrying  capacity,  and  also  that 
the  various  lengths  are  carefully  jointed  to  ensure 
smooth  running  of  the  collector  shoe,  and  also  bonded 
to  prevent  a  drop  in  voltage  across  the  joints.  The 
bare  conductors  along  the  shop  or  gantry  should  be 
placed  as  high  above  the  crane  as  convenient  out  of 
reach  of  any  persons  passing  in  or  out  of  the  cranes;  this 
is  especially  necessary  in  machine  shops  where  shafting  or 
pulleys  are  running  on  or  close  to  the  gantry  girders  where 
it  may  be  possible  for  a  man  when  attending  to  belts,  etc., 
to  come  into  contact  with  the  conductor  if  placed  alongside 
the  girder.  Where  the  conductors  have  to  be  fixed  in  close 
proximitv  to  shafting  or  belts,  it  is  a  good  plan  to  fix  in  a 
prominent  position  at  one  or  each  end  of  the  shop  a  red 
signal  lamp  which  is  always  alight  when  current  is  on  the 
conductors  to  act  as  a  warning  to  those  going  near  the  con- 
ductors that  the  current  is  on.  A  disadvantage  in  placing 
conductors  alongside  the  gantry  girder  is  that  ladders  may 
inadvertently  be  rested  against  the  wires,  pushing  them' 
against  the  metal,  causing  an  earth  and  often  burning  the 
wire  in  two.  Where  bare  conductors  are  fixed  between  trfc- 
crane  girders  to  transmit  current  to  the  crab  these  should 
be  fixed  as  close  to  the  girders  as  safety  will  permit  and: 
so  arranged  that  in  the  event  of  an  excessive  side  pull  the 
lifting  ropes  or  chains  will  not  foul  the  wires ;  on  this  account 
it  is  the  practice  of  some  firms  to  place  the  conductors  either 
above  the  crab  "or  to  one  side  above  the  girders,  but  this  is 
a  disadvantage,  as  they  are  in  the  way  when  carrying  out 
repairs  or  cleaning  or  oiling  the  crab  ;  the  method  of  placing 
them  between  the  girders  where  space  will  permit  is  there- 
fore the  most  desirable,  as  they  are  out  of  the  way.  The 
sectional  area  of  bare  conductors  does  not  always  depend  on- 
the  current  to  be  carried,  but  upon  the  length  of  run  and 
distance  between  supports;  in  some  cases  where  long  runs- 
are  used  it  may  be'  necessary  to  use  a  wire  three  or  four- 
times  the  requisite  carrying  capacity  in  order  to  obtain 
sufficient  strength  mechanically,  and  as  the  wear  on  a  crane- 
trolley  wire  is,  generally  speaking,  very  small,  no  great 
allowance  need  be  made  on  this  score. 

In  the  earlier  days  of  electric  cranes  the  wiring  consisted 
of  ordinarv  cable  slung  up  with  insulating  tape  or  cord 
to  any  convenient  holt-head,  and  the  cables  from  the  bare 
wires'  to  controllers  and  resistances  were  all  bunched- 
together  and  taped  at  intervals  to  keep  them  together  or 
run  in  a  wooden  trough.  Later,  many  firms  used  lead- 
covered  cable  secured  by  cleats  to  the  framework,  but  in- 
both  cases  the  insulation  and  lead-covering  were  soon  de- 
stroyed, due  to  the  vibration ;  in  these  days,  also,  the 
voltages  were  low,  seldom  over  220  volts  d.c,  and^  a.c. 
was  unknown  as  regards  cranes,  hut  now  that  higher 
voltages  both  a.c.  and  d.c.  are  used.it  has  been  necessary 
to  give  special  attention  to  this  subject,  with  the  result 
that" most  cranes  are  now  w  ired  as  carefully  and  in  a  similar 
manner  to  a  modern  electric  power  installation,  onlv  the 
highest  grade  cable  should  be  used,  not  less  than  600  megohm- 
C.M.  A.  "grade,  and  this  run  in  heavy  gauge,  screwed  steel 
tubing,  with  insulated  bushes  fitted  to  all  outlets,  the~e 
bushes  being  of  the  type  which  screw  into  the  fittings ;  the  j 
other  tvpe  which  screws  on  the  outside  is  unprotected  arrtr 
often  gets  broken  within  a  short  time  of  fitting.  The  con- 
duit should  also  be  efficientlv  earthed  as  well  as  all  motors, 
controllers,  switches,  etc.    The  cables  for  different  motors 


should  be  run  in  separate  conduits,  also  the  cables  for  rotor 
and  stator  in  a.c.  systems,  as  the  voltage  of  the  staler  is 
.often  much  higher  than  that  of  the  rotor,  andany  connec- 
tion between  the  two  may  break  down  the  insulation  of 
the  rotor.  The  practice  as"  adopted  by  some  of  the'  Govern- 
ment departments  of  running-  the  conduits  right  into  the 
frani*  ol  the  motor  or  controller,  etc.,  although  rather  more 
costly  to  carrv  but,  makes  a  much  more  mechanical  job, 
and  thoroughly  protects  the  ends  of  the  cable  from  injurs  by 
oil.  The  ends'  of  the  cables  where  they  are  attached  to  the 
terminals  should  in  all  cases  (except  pilot  light  and  similar 
auxiliary  circuits)  be  soldered  to  a  cable  lug  or  similar  ar- 
-rangement;  the  practice  of  'clamping  the  cable  in  the  hole 
bv  means  of  a  screw  is  very  unsatisfactory,  often  only  half 
of  the  strands  are  connected,  and  if  the  cable  be  discon- 
nected many  times  the  strands  get  broken  and  the  end  of 
the  cable  destroyed;  this  can  to  a  small  degree  be  prevented 
by  soldering  the  ends  solid,  but  even  this  will  not  prevent- 
the  strandsbeing  separated  under  pressure  of  the  binding 
•screw.  As  the' majority  of  cranes  are  now  worked  from 
corporation  or  power  company's  supply  and  often  insured 
"bv  the  purchaser  with  an  insurance  company  against  break- 
down, the  electrical  equipment  throughout  should  be  carried 
out  in  accordance  with  the  wiring  ruies  of  the  Institution 
of  Electrical  Engineers,  and  also  comply  with  the  require- 
ments of  the  Home  Office  and  Factory  Acts.  _  In  the  case 
'of  portable  cranes  it  is  necessary  to  use  a  trailing  cable  to 
transmit  current  from  the  main  supply;  this  cable  should  be 
of  the  most  i  obust  construction  and  capable  of  being  roughly- 
handled  or  trodden  upon  without  damage.  The  type  gene- 
rallv  used  is  either  covered  on  the  exterior  with  a  braiding 
of  hard  cord  or  galvanised  steel  wires,  or  with  hard  rubber, 
generallv  known  as  hard  rubber  or  cab  tyre  covering.  The 
connection  to  the  main  supply  may  be  either  by  means  of  a 
connecting  plug  and  socket  fixed  on  the  wall  of  an  ad- 
jacent building  or  let  into  the  ground  flush,  and  if  the 
'  crane  has  to  wcrk  between  long  distance  points  it  will  be 
necessarv  to  provide  several  conecting  sockets.  If  those  of 
the  wall  type  are  used  they  should  be  of  the  waterproof 
pattern  fitted  with  earth  connection  and  constructed  so  that 
accidental  shock  is  impossible.*  Those  of  the  ground  type 
should  be  fitted  in  water-tight  casings  with  the  top  covering 
sufficiently  strong  to  withstand  trucks  or  carts  travelling 
over  them.  The  crane  should  be  fitted  with  a  cable  drum 
on  which  to  wind  the  flexible  cable  when  not  in  use;  this  is. 
better  than  coiling  it  up  and  having  it  left  looselv  about;  in 
same  cases  the  cable  drum  is  fitted  with  springs  which 
allow  the  drum  to  automatically  take  up  or  pay  out'  the 
cable  as  the  crane  travels,  and1  in  all  cases  where  cable  drums 
are  used  these  will  require  to  he  fitted  with  slip  rings  and1 
brushes  to  ensure  continuity  of  supplv. 

(To  be  continued.) 


Welsh  Grit  Succeeds. — Working  at  the  Brynamman  Colliery 
■and  in  spare  moments  studying  electricity,  Mr.  J.  D.  Thomas 
•secured  a  position  at  the  Rugby  B.T.-H.  electrical  works.  He 
•enlisted  in  1914  as  a  private  in  the  Royal  Engineers,  and  in 
*Gallipoli  sustained  severe  wounds  in  the  thigh  from  shrapnel. 
Recovering  he  went  to  France  and  participated  in  the  Somme 
•and  Ypres  conflicts.  Recommended,  he  returned  to  Wales  to. 
•serve  his  cadetship  at  Llandudno,  and  has  now  been  gazetted 
as  second  lieutenant  in  the  Royal  Engineers. 

Our  Congratulations. — In  our  issue  of  the  21st  ult.  we  had 
pleasure  in  announcing  the  news  that  Sergt.Ivor  Rees,  of  Llanelly, 
had  won  the  Victoria  Cross.  His  fellow  townsmen  have  publicly 
•congratulated  him  in  a  worthy  manner.  On  Sunday  morning 
the  Sergeant  was  married  at  Trinity  Chapel,  Llanelly,  to  Miss 
Mattie  Jenkins,  who,  during  the  time  of  her  sweetheart's  absence 
•on  the  battlefield,  has  done  her  bit  by  acting  as  attendant  on 
the  electrical  switchboard.  In  private  life  the  sergeant  was  an 
•electric  crane-driver  at  the  works  where  his  father  is  electrical 
i«ngineer.  •  , 


*In  many  cases  these  are  fitted  with  a  main  switch  and  fuse 
interlocked  so  that  the  plug  cannot  be  withdrawn  without  first 
breaking  the  plug  circuit ;  this  reduces  accidental  shocks  to  a 
minimum. 


TELEGRAPHY. 


Being  solutions  to  the  questions  set  in  the  Grade  I.  Examina- 
tion in  Telegraphy  held  by  the  City  and  Guilds  of  London 
Institute  on  May  2,  1917. 

The  Solutions  Compiled  by  "  Silver  Medallist." 


(Continued  from  page  406.) 

Q.  7. — You  are  required  to  determine  the  value  of 
the  current  received  from  a  distant  office.  How  would 
you  make  the  measurement  if,  apart  from  the  double 
current  apparatus  on  the  circuit,  the  only  testing  instru- 
ment available  is  a  voltmeter. 

A— The  value  of  the  current  received  can  be  readily 
determined  by  connecting  the  voltmeter  as  a  shunt 
across  the  D  and  {/-circle  terminals  of  the  Post  Office 
standard  relay  fitted  on  the  circuit.  The  method  of 
procedure  would  be  as  follows  :— The  circuit  being  at 
simplex,  the  distant  office  should  be  requested  to  turn 
the  key  switch  to  "  send."  This  action  will  complete 
the  circuit  containing  the  battery,  the  electromotive 
force  of  which  will  be  expended  uniformly  in  overcoming 
the  resistance  of  the  circuit,  consisting  of  the  line  and 
apparatus.  If,  therefore,  a  reading  of  V  volts  be 
obtained  on  the  voltmeter,  the  current  will  obviously  be 
equal  to  the  value  obtained  by  dividing  V  by  the 
resistance  of  the  relay.  If  the  coils  of  the  latter  are 
connected  in  series  the  value  i  of  the  received  current 
will  be 

.  V 

1  =   x  1000 

200 

=  5  7  milliampercs. 


Q.  8.— Distinguish  between  the,  Plante  and  Faure 
types  of  secondary  cells,  and  state  the  changes  which 
take  place  in  a  secondary  battery  when  it  is  being 
charged. 

4— In  the  Plante  type  of  secondary  cell  the  forming 
process  was  effected  by  first  charging  the  cell  until  gas 
was  freely  given  off  from  the  plates,  and  then  discharging 
it.  After  a  period  of  rest  it  was  then  charged  in  the 
opposite  direction  and  again  discharged— these-alternate 
chargings  and  dischargings  in  opposite  ways  being 
repeated  a  number  of  times  until  the  required  capacity 
had  been  attained.  The  process  was  a  somewhat 
tedious  one,  and  the  formation  was  accelerated  by 
cleaning  and  roughening  the  surface  of  the  plates  with 
dilute  nitric  acid,  which  permitted  the  sulphuric  acid 
(the  electrolyte)  to  enter  more  deeply  into  the  mass  of 
the  lead. 

In  the  Faure  type  of  cell  the  plates  are  covered  with 
a  paste  of  red  lead  or  minium  to  start  with.  When  the 
charging  current  is  passed  through  the  cell  this  paste  is 
quickly  reduced  on  the  positive  plate  to  peroxide  ol 
lead  (Pb  0?),  and  on  the  negative  plate  to  a  condition  of 
finely  divided  lead.  In  the  modern  type  of  the  Faure 
secondary  cell  the  negative  plate  is  usually  cast  in  the 
form  of  a  grid,  while  the  positive  plate  is  of  solid  forma- 
tion having  ridges  on  its  sides  for  the  reception  and 
retention  of  the  paste. 

(Readers  who  are  interested  in  this  series  should  frocure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and  Telephony 
Grade  1  "  1904  1914,  frice  is.  gd.  post  free  from 
Electricity  Office.) 
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The  changes  which  take  place  in  a  secondary  battery 
when  it  is  being  charged  may  be  symbolically  repre- 
sented thus : — 

Before  charging, 

Pb  S04  +  3  H20  +  Pb  SOi 

During  charge, 

•  Pb  02  +  2  H2SO±  +  H20  +  Pb. 

When  the  battery  is  discharged,  both  sets  of  plates 
are  in  the  same  chemical  condition,  viz.,  their  surfaces 
are  covered  with  lead  sulphate  (Pb  504),  and  the 
specific  gravity  of  the  liquid  has  been  reduced.  When 
charging  the  battery,  the  positive  plates  are  converted 
into  peroxide  of  lead  (Pb  02),  while  the  negative  plates 
are  reduced  to  soft,  spongy  lead.  The  density  of  the 
solution  becomes  greater  as  is  evident  from  the  chemical 
changes  given  above. 


Q.  9. — Why  is  an  "  earth  "  return  generally  employed 
in  telegraphy,  and  what  are  the  advantages  of  such  a 
method  ?  Do  you  know  of  any  circumstances  in  which 
the  use  of  the  earth  is  discarded  in  favour  of  a  metallic 
return  ? 

A. — The  earth  is  generally  emploj/ed  in  connection 
with  aerial  telegraph  circuits  as  the  "  return "  on 
account  of  the  expense  involved  in  employing  a  second 
line  as  a  metallic  return  path.  The  advantages  of 
utilising  the  earth  as  a  return  path  are  : — 

1.  The  capital  cost  is  considerably  reduced. 

2.  Owing  to  the  negligibly  small  resistance  of  the 
earth  about  only  half  the  battery  power  is  required  for 
single  wire  circuits. 

3.  Economy  in  the  maintenance  of  lines  and  batteries 
is  effected. 

4.  Faults  are  less  numerous  than  would  be  the  case 
were  metallic  returns  employed. 

The  circumstances  in  which  the  use  of  the  earth  is 
discarded  in  favour  of  a  metallic  return  are  : — 

(a)  During  the  prevalence  of  magnetic  storms  the 
earth  currents  at  times  attain  a  magnitude  such  as  to 
render  working  impossible  ;  it  then  becomes  necessary 
in  order  to  maintain  communication  to  utilise  another 
line  for  a  return  wire.  If  spare  wires  are  not  available 
for  the  purpose,  this  halves  the  number  of  working 
circuits. 

(b)  When  inductive  interference  from  neighbouring 
wires  is  such  as  to  mutilate  the  signals,  recourse  is  had 
to  a  metallic  return.  More  particularly  this  is  the  case 
where  single  wire  circuits  are  in  close  proximity  in  a 
cable,  and  where  the  conditions  may  be  favourable  for 
strong  inductive  effects. 


Q.  10. — Mention  the  faults  to  which  paper-core  cables 
are  subject  and  the  possible  causes  to  which  they  may 
be  due. 

A.— Paper  core  cables  are  subject -to  the  following 
faults  : — 

Disconnections. 

Contacts. 

Earths. 

The  first  mentioned  class  of  fault  would  probably  be 
caused  by  defective  jointing  in  cable  distribution  heads 
or  in  cable  connection  boxes.  If  a  disconnection 
occurred  in  a  cable  length  between  two  jointing  points, 
the  fault  might  be  due  to  a  defect  in  manufacture. 

Contacts  might  result  from  defective  jointing  also. 
If  the  paper  insulation  has  not  been  properly  applied, 


damp  might  penetrate  the  cable  and  give  rise  to  con- 
tacts and  high  resistance  earth  faults  between  some  of 
the  wires.  This  fault  might  arise  from  a  minute  defect 
in  the  lead  sheath,  and  it  might  become  evident  only 
after  the  cable  has  been  laid.  The  same  fault  might 
be  caused  by  an  improperly  wiped  joint. 

Full  earth  faults  are  generally  the  result  of  water 
having  gained  ingress  at  a  bad  or  insufficiently  protected 
joint. 

All  three  classes  of  faults  might  be  caused  by  damage 
done  by  excavators  ;  by  the -subsidence  of  the  ground  ;. 
or  by  the  electrolytic  action  of  stray  currents  on  the 
lead  sheathing  of  a  cable. 

(To  be  continued.) 


ENGINEERING  TRAINING. 


Among  the  various  problems  to  which  the  war  has  drawn' 
our  attention  the  supervision  and  organisation  of  engineer- 
ing training  is  surely  one  of  the  most  important.  In  the 
depai  tment  of  engineering,  it  is  true,  this  countrv  has 
hitherto  done  well,  but  if  our  supremacy  is  to  be  main- 
tained in  the  future  the  training  of  youths  entering  the  in- 
dustry will  require  very  careful  consideration.  It  is  com- 
mon knowledge  that,  while  some  of  the  most  enterprising 
firms  are  developing  appropriate  courses  of  training  for 
their  employees,  in  other  cases  -conditions  are  much  less 
satisfactory,  andl  what  is  needed  is  some  comprehensive 
scheme  for  supervising  engineering  training  throughout  the 
United  Kingdom. 

A  movement  in  this  direction  has  been  in  progress  for 
some  time,  and  the  whole  question  is  to  be  discussed  dt  a 
meeting  to  be  held  at  the  Institution  of  Civil  Engineers  at 
3.30  p.m.  on  October  25th,  when  Sir  Maurice  Fitzmaurice. 
the  President  of  the  institution,  is  to  preside.  Meanwhile, 
an  introductory  explanation  of  the  aims  in  view  was  given 
by  the  honorary  organisers  of  this  meeting,  Mr.  A.  R.  Berri- 
man  and  Mr.  A.  P.  M.  Fleming,  at  the  Institute  of  Jour- 
nalists on  September  27th,  at  which  Mr.  L.  Gaster  presided. 
Mr.  Fleming's  work  in  connection  with  the  studv  of  in- 
dustrial research  and  technical  training  as  well-known,  and 
under  his  supervision  an  excellent  system  of  education  has 
been  developed  by  the  British  Westinghouse  Electric  and 
Manufacturing-  Co.  f Manchester),  with  which  he  is  asso- 
ciated. Mr.  Berriman,  as  chief  engineer  of  the  Daimler  Co. 
(Coventry),  has  also  had  first  hand  opportunities  of  studying' 
this  subject.  The  movement  is  receiving  influential  support 
both  from  leading  engineering  firms  and  from  education- 
alists. The  meeting  at  the  institute  was  intended  to  afford 
an  opportunity  of  bringing  the  matter  before  the  notice  of 
the  Press,  many  members  of  which  will  no  doubt  wish  to 
be  present  when  the  matter  comes  up  for  consideration  at 
the  Institution  of  Civil  Engineers.  Anyone  anxious  to  do 
so  should  communicate  with  one  of  the  honorary  organisers, 
whose  addresses  are  indicated  above. 

For  the  moment  we  need  not  enter  into  the  various  points- 
discussed  last  month,  and  will  reserve  comment  upon  the 
proposals  until  the  forthcoming  meeting  has  taken  place.  It 
may  be  said,  however,  that  Mr.  Fleming  and  Mr.  Berri- 
man were  quite  successful  in  demonstrating  the  need  for 
action  in  this  matter,  and  it  was  a  wise  step  for  them  to 
have  taken  the  Press  into  their  confidence.  Technical  jour- 
nalists can  do  a  great  deal  to  further  progress  in  the  desired 
direction  by  using  their  influence  with  manufacturers  and 
the  public.  We  understand  at  the  meeting  on  the  2.^th  the 
proposal  will  be  made  that  a  representative  .committee  of 
engineering  and  educational  interests  should  be  formed  tON 
initiate  rction.  We  sincerely  hope  this  will  be  one  im- 
portant result  of  the  coming  conference. 

The  Application  or  Arc  Lamps  to  Practical  Purposes.  By  J. 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians, 
anti-aircraft  officers,  fortress  engineers,  etc.  Cloth  Svo,  101  p  p,'92 
Illustrations.    2s.  9d.,  post  free  from  Electricity  Office.  __ 
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WESTON 

MINIATURE  PRECISION 

D.C.  INSTRUMENTS. 

MODEL  268. 


THIS  Model  normally  indicates  amperes, 
but     upon    pressing    the  contact 
button  the  pointer    indicates  volts 
so  long  as  the  button  is.  held  down. 

Volt-Ammeters  are  very  useful  iii  all  cases 
where  space  is  limited  or  where  first  cost  is 
a  material  factor. 

The  Switchboard  form  is  well  adapted 
for  use  in  electrolytic  work,  charging  and 
discharging  small  batteries,  and  for  service 
in  connection  with  D.C.  ignition  systems. 

It  is  suitable  for  all  classes  of  work  in 
which  a  single  instrument  is  sufficient  for 
indicating  either  potential  difference  of 
current. 

The  List  Price  of  this' Model  is  £3^1 2s.  in 

all  standard  ranges. 


Model  268  Switchboard  Volt-Ammeter. — ACT  UAL  SIZE 


For  full  particulars  write  for  List  D  3, 

Weston  Electrical  Instrument  Co. 

Audrey  House,  Ely  Place,  Holborn, 

LONDON,  E.C.  1. 

Tel. :  Holborn  2029.   Telegraphic  &  Cables:  "  Pivoted,  London." 
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THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its  life  is  between  two  and  three  limes  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  lis  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 
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describing  the  cell  in  detail  will  be  sent  post  free  on  application. 
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ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     Illustrated  Catalogue. 


STRATFORD,  LONDON. 
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PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Oar  Special  pattern 
(Regd.  No.  403.835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (nom)  | 

ir  1  i±"  1  n*  1  if  1  2'  1  2f  1  3'  1 

3f  |  4' 

Grooves    ...  | 

A*  1       1  ±*  1  tV  1  -A"  1  f  1  F  ! 

f  1  r 

Tupelo  ) 
Price  > 

QUOTED    ON  APPLICATION. 

Trade 

Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 
ADDRESS  67.  KING  WILLIAM  ST.,  LONDON,  E.C 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 
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Allen,  M.A.,  D.Sc,  and  H. 
,  MAGNETISM  AND  ELEC- 

By  H.  E.  Hadley,  B.Sc.  ?s- 


ELEMENTARY  LESSONS  IN  ELECTRICITY  AND  MAGNETISM.  By  the  late 
Silvanus  P.  Thompson,  D.Sc,  B. A.,  F.R.S.  New  Editidn,  completely  revised, 
with  new  Chapters  on  Wireless  Telegraphy  and  the  Modern  Conception  of  the 
Electron.    Illustrated.    760  pp.  5s. 

A  TEXT-BOOK  OF  PRACTICAL  PHYSICS.  H.  S. 
Moore,  A.R.C.Sc  ,  B.Sc.  PARTS  V.  and  \I. 
TRICITY.    3s.  net. 

MAGNETISM  AND  ELECTRICITY  FOR  STUDENTS. 

LESSONS  IN  ELEMENTARY  PRACTICAL  PHYSICS.  By  Prof.  Balfour  Stewart, 
F.R.S. ,  and  Prof.  W.  H.  Gee,  B.Sc,  M.Sc.  Illustrated.  Vol.  II.  Electricity 
and  Magnetism.  10s. 

THE  THEORY  AND  PRACTICE  OF  ABSOLUTE  MEASUREMENTS  IN  ELEC- 
TRICITY AND  MAGNETISM.  By  Prof.  A.  Gray,  F.R.S.  Two  Vols.  Vol.  I. 
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Part  I.    14s.  net. 

STUDIES  IN  RADIOACTIVITY.    By  Prof.  W.  H.  Bragg,  F.R.S.    6s.  6d.  net. 
STUDIES  IN  TERRESTRIAL  MAGNETISM.    By  Dr.  C.  Chree,  F.R.S.  Illustrated. 
6s.  6d.  net. 

RESEARCHES  IN  MAGNETO-OPTICS.    With  special  reference  to  the  Magneti0 

Resolution  of  Spectrum  Lines.    By  P.  Zeeman,  Sc.D.,  Ph.D.,   D.Sc,  Nobel 

Laureate.    Illustrated.    7s.  6d.  net. 
MODERN  VIEWS  OF  ELECTRICITY.     By  Sir  Oliver  Lodge,  D.Sc,  LL.D.,  F.R.S. 

Third  Edition.    Revised  and  Enlarged.    With  Illustrations.    6s.  net. 
ELECTRICAL  ENGINEERING  IN  THEORY  AND  PRACTICE.    By  G.  D.  Aspinall 

Parr,  M.Sc.    With  282  Illustrations.    15s.  net. 
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and  Lighting.    24s.  net.'    Vol.  II.  Alternating  Currents.    18s.  net. 
THE  ELEMENTS  OF  ALTERNATING  CURRENTS.    By  W.  S.  Franklin  and  R.  B 

Williamson,    ios.  6d.  net. 
ELECTRIC  LIGHTING  AND  MISCELLANEOUS  APPLICATIONS  OF  EL  ECTRICITY. 

By  William  S.  Franklin.    12s.  6d.  net. 
ALTERNATING  CURRENTS  AND  ALTERNATING  CURRENT  MACHINERY.  By 

Prof.  D.  C.  Jackson.    14s.  net. 
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By  Prof.  H.  W.  Morse.    6s.  6d.  net. 
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TO   OUR  READERS. 

Electricity,  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
larice  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  ke  necessarily  identify  himself  with  their 
■views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  la. 
itamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
tprobably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing:  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Renteii  and  Co.,  Ltd., 
86-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2160  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


Current  Topics. 


The  over-growing  scarcity  and  cost  of  petrol,  and  the 
consequent  limitations  of  every  class  of  petrol-driven 
vehicle,  must  be  my  excuse  for  again 
The  referring  to  the  subject  of  the  battery- 

Electric  driven  electric  vehicle  and  its  most 
Vehicle.  promising  future.  It  has  already 
been  abundantly  demonstrated  that 
for  certain  classes  of  duty  the  electric  vehicle  is  infinitely 
better  suited  and  cheaper  to  run  than  the  corresponding 
petrol  oar,  whereas  for  other  kinds  of  duty,  such  as 
high  speed  and  long  distance  traffic,  it  is  equally 
unsuitable. 


In  a  recent  article,  mv  contemporary,  The  Commercial 
'Motor,  discusses  the  possibilities  of  the  electric  vehicle 
as  a  serious  competitor  with  the  horse,  and  also'  points 
out  some  of  its  advantages  and  limitations.  It  is 
stated  that  the  private  motor  car  has  ^almost  driven 
the  horse  into  oblivion.  The  streets  of  our  cities  and 
towns  have  been  motorised  to  the  extent  of  97  per 
cent.,  90  far  as  private  passenger  traffic  is  concerned. 
But  with  regard  to  commercial  carrying  traffic  a  vastly 
different  story  is  related  ;  in  this  instance  motorisation 
represents  only  12^  per  cent,  of  the  whole,  and  the 
horse  still  holds  sway. 

For  town  service  with  long  waits,  the  petrol  vehicle 
•cannot  quite  displace  the  horse.  But  this  is  the*  very 
traffic  which  the  electric  vehicle  can  handle,  and  to 
>uch  advantage  as  to  be  superior  to  both  petrol  and 
animal  traction  from  the  standpoint  of  economy.  The 
horsedrawn  vehicle  determines  the  pace  of  the  moving- 
volume  of  traffic,  the  speed  of  which  is  governed  by 
the  pace-  of  the  slow  est  unit — the  horsedrawn  vehicle. 
In  the  case  of  cities  having  comparatively  narrow 
streets,  carrying  a  large  volume  of  traffic,  this  sub- 
jection of  petrol  to  animal  speed  is  strikingly  pro- 
nounced. 


So  fat  as  London  is  concerned  it  is  doubtful  if  the 
mechanically  driven  vehicular  traffic,  in  the  central 
thoroughfares  at  all  events,  exceeds  an  average  of  2\ 
miles  per  hour,  which  is  approximately  the  speed  of 
horsedrawn  vehicles.  In  the  face  of  such  a  limitation 
petrol  traction  cannot  be  otherwise  than  expensive. 
■High  speeds  are  of  no  avail  because  advantage  cannot 


be  taken  of  them.  Any  engine  or  machine  is  most 
economical  when  maintaining  its  full  rated  output; 
economy  falls  off  with  the  speed.  Il  is  therefore  incum- 
bent to  provide  a  vehicle  having  a  moderate  maximum 
speed,  but  possessed  of  high  maiuruvring  powers, 
rapid  acceleration,  and  one;,  capable  of  taking  advan- 
tage off  every  opportunity  which  presents  itself  for  the 
utilisation  of  its  highest  speed  capabilities. 

It  requires  very  little  consideration  toi  arrive  at  the 
conclusion1  that  nothing  can  excel  the  electric  vehicle 
in  all  these  requirements,  Its  maximum  speed  is 
relatively  low,  ranging,  possibly,  from  12  to  15  miles 
per  hour  in  the  case  of  a  ten  hundredweight  van 
to  something  in  the  neighbourhood  of  seven  miles  per 
hour  for  a  five  ton  lorry.  It  has  been  proved  by 
experience  over  identical  ground,  that  not  only  is  the 
electric  vehicle  able  to  maintain  a  higher  average  speed, 
but  that  this  speed  will  be  maintained  consistently 
nearer  the  maximum  than  is  the  case  with  its  petrol 
consort. 


So  far  as  street  traffic  is  concerned  all  vehicles  are 
at  the  mercy  of  blocks,  stops,  delays  and  hold-ups, 
which  in  the  aggregate  of  the  day's  running  represent 
an  appreciable  span  of  dead  or  unremunerative  time. 
In  the  case  of  the  petrol  vehicle,  wear  and  tear,  as  w  ell 
as  consumption  of  fuel,  are  proceeding  uninterruptedly 
during  such  periods  of  enforced  idleness.  The  engine 
is  perforce  kept  running,  imposing  demands  upon  fuel 
and  lubricating  oil.  Engine  movement,  even  when 
throttled  down,  is  contributing  its  quota  to  the_  item 
of  depreciation  through  vibration  and  the  persistent 
movement,  wear  and  tear  of  certain  parts.  In  the  case 
of  the  electric  vehicle  everything  is  stationary  during 
such  periods.  Current  is  shut  off,  lubrication  ceases, 
while  vibration  is  absent  because  all  moving  parts  are 
at  rest. 


In  the  heart  of  the  traffic,  no  matter  what  the  con- 
gestion, the  higher  manoeuvring  capacity  and  greater 
controllability  of  the  electric  vehicle  is  brought  out  very 
prominently,'  Avhile  full  advantage  can  be  taken  of 
short  stretches  free  from  traffic  congestion.  So  far 
as  city  traffic  is  concerned,  the  fuel  costs  of  the  electric 
approximate  to  petrol  at  6d.  per  gallon,  and  it  is  doubt- 
ful'whether  a  horse  could  be  put  to  an  equivalent  day's 
work  and  mileage  for  a  lower  figure.  Thus  it  will  be 
seen  that  so  far  as  city  traffic  is  concerned  the  electric 
vehicle  has  matters  all  its  own  way.  It  should  not  be 
considered  a  rival  to  the  petrol  vehicle.  It  is  brought 
into  competition  'qnly.  with  the  horse,  and  the  earlier 
this  fact  is  fully  recognised  the  sooner  will  come  about 
the  total  disappearance  of  the  horse  from  the  general 
acceleration  of  all  wheeled  traffic  in  the  streets. 


All  engineers  are,   or  should   be,  interested  in  the 
campaign  aimed  at  introducing  the  metric  system  ot 
weights     and     measures    into  our 
British         national  scheme  of  trading  and  corn- 
Decimal        mercc.       Metric    measurement  and 
Coinage.        calculations  represent  a  considerable 
simplification     of     all  engineering 
problems,   and  their  adoption  would  inevitably  result 
in  an  enormous  saving  of  time  and  labour.  Similarly 
in  regard  to  coinage  ;  reckoning  in  tens  and  multiples 
of  ten,  involving  the  mere  displacement  of  a  decimal 
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point,  would  considerably  simplify  the  work  of  bankers, 
shop-keepers,  accountants,  and  all  who  record  or  carry 
through  monetary  transactions. 


In  this  great  campaign  of  reform  the  Decimal  Asso- 
ciation continues  to  play  a  pioneer  part,  and  in  con- 
nection with  the  proposed  metric  coinage  system  has 
just  issued  a  new  circular,  announcing'  among  other 
things  that  its  efforts  are  now  reinforced  by  the  recom- 
mendations of  the  Institute  of  Bankers  and  the  Asso- 
ciation of  Chambers  of  Commerce.  The  problem  of 
the  moment  is  how  best  to  effect  the  change,  assuming 
that  the  necessary  legislation  can  be  carried  through, 
and  with  least  disturbance  of  our  existing  standards. 

In  this  connection  all  three  bodies  arc  in  agreement 
that  the  desired  change  can  best  be  accomplished  by 
retaining  our  present  £  sterling  as  the  monetary  unit, 
and  by  dividing  it  into  10,  100,  and  1,000  parts,  instead 
of  into  20,  240  and  960,  as  represented  by  the  present 
shilling',  penny,  and  farthing.  The  existing  florin  or 
two-shilling  piece  already  represents  the  tenth  part  of 
one  pound,  whilst  the  shilling  and  sixpenny  piece  could 
be  "retained  as  half  and  quarter  florins  respectively. 

Further  sub-divisions  affecting  the  broinze  coinage 
has  hitherto  been  beset  with  difficulties  on  account  of 
the  slight  reduction  in  the  face  values  of  the  penny, 
halfpenny,  and  farthing  which  it  involved.  The  war, 
has,  however,  effected  many  changes,  among  them  in 
the  value  of  the  penny,  and  it  is  not  too  much  to  say 
that  the  purchasing  value  of  this  popular  coin  has 
completely  changed.  As  a  result  the  inflexibility  of 
our  bronze  coinage  has  been  one  of  the  main  contribu- 
tory causes  towards  the  present  high  cost  of  living, 
the  price  of  halfpenny  goods  and  service  having  been 
raised  to  a  penny,  and  of  penny  articles  to  three  half- 
pence; for  lack  of  an  intermediate  value. 


These  advances  of  100  per  cent,  and  50  per  cent, 
respectively  have  been  made  when  perhaps  twenty  or 
thirty  per  cent,  net  increase  would  have  reimbursed1 
the  seller  for  the  increased  cost  of  the  goods,  and  the 
introduction  of  subsidiary  coins,  having  values  inter- 
mediate between  our  present  halfpenny  and  penny  and 
between  the  penny  and  three  halfpence,  would  accord- 
ing!)' be  a  great  boon  to  consumers  of  "pennyworths  " 
in  any  form.  New  nickel  and  bronze  coins  proposed 
by  the  Decimal  Association  are  10,  5,  4,  2\,  2  and  1 
"  Mil  "  pieces,  the  Mil  bejng  the  thousandth  part  of  a 
sovereign.  The  proposed  sub-division  would  appear 
adequate  to  present  requirements,  and  the  only  point 
I  personally  have  to  criticise  is  the  name  of  the  smallest 
coin.  "  Mil  "  is  already  too  intimately  associated  in 
engineering  nomenclature  with  the  thousandth  part  of 
an  inch. 


Whatever  may  be  the  final  outcome,  I  am  strongly 
in  favour  of  introducing  the  decimal  system  wherever 
possible  in  factory  and  workshop,  and  of  using  the 
decimal  coinages,  weights  and  measures  of  other  coun- 
tries when  seeking  commercial  relations  with  the  latter. 
Also,  I  would  urge  that  better  use  be  made  of  time- 
saving  ratios  and  relationships,  etc.,  in  our  own  exist- 
ing weights  and  measures. 

By  way  of  illustrating  my  meaning  (and  illustra- 
tions could   be  multiplied  did  soace  permit),  I  may 


refer  to  a  point  made  by  Mr.  A.  H.  Gledhill  in  his  book: 
on  Practical  Costing*  viz.,  that  articlesi  be  manufactured' 
in  multiples  of  60.  For  instance,  if  60  articles  be 
made  in  14.75  hours  the  average  is  14.75  minutes  per 
piece.  If  600  articles  be  made  in  14.75  hours  the  time 
per  piece  is  1.475  minutes,  and  so  on.  That  is  the 
sort  of  "kink"  to  look  out  for — something  that  saves 
time  with- means  already  at  our  disposal.  Revolutionary 
changes  may  come  suddenly,  but  generally  they  are 
the  fruits  of  gradual  evolution.  Opportunities  for 
improvements  and  economies  which  disturb  nobody  and3 
nothing,  are  ever  with  us. 


My  old  friend,  The  Bioscope,  discusses  this  problem- 
in  very  lively  and  convincing  manner  by  setting  forth 
the  arguments  by  which  the  owner  of 

Of  what  Use    a    "picture  palace  "   would   be  clis- 
is  a  patched  were  he  so  rash  as  to  ask 

Trade  Paper?  "What  use  is  a  trade  paper.  It 
hardly  seems  feasible  that  anyone  who 
takes  a  lively  interest  in  his  work,  anyone  in  fact  who  is 
more  than  a  mere  mechanical  drudge,  could  nowadays 
fail  X.o  realise  that  a  trade  paper  is  essential  to  his  con- 
tinued well  being.  Nevertheless,  I  suppose  there  are 
some  such  persons,  and  I  am  duly  sorry  for  them, 
though  it  puzzles  me  to  see  how  they  are  to  be  exhumed 
from  the  sands  of  complacent  ignorance.  By  hypo- 
thesis they  do  not  read  Electricity  or  other  electrical 
papers  ;  if  they  did  so  they  would  be  exempted  auto- 
matically from  my  indictment,  and  there  would  be  no 
need  to  preach  to  them  the  value  of  trade  and  technical 
literature. 


I  can  only  hope  that  I  may  remind  my  readers  of 
some  of  the  reasons  why  they  are  my  readers,  and  thus 
bring  home  to  them  the  importance  of  enlightening 
those  independent  persons  who  imagine  that  they  can 
dispense  with  their  trade  paper.  Just  spend  two  minutes 
turning  over  the  pages  now  before  you — examine 
them  critically  and  try  to  imagine  what  would  happen 
to  ybu  in  the  course  of  a  short  time  if  you  did  not 
keep  yourself  au  fait  with  the  current  items  of  news, 
with  the  technical  problems  and  advances,  with  the 
trade  items,  with  the  advertisements,  and,  of  course, 
with  my  paternal  remarks!  Unthinkable,  isn't  it!' 
Whether  youi  be  wireman,  dynamo '  attendant,  con- 
tractor, dealer,  or  a  member  of  any  other  branch  o 
electrical  engineering  practice,  or  whether  you  be  an 
examination  candidate  or  student  in  a  wider  sense, 
you  will  find  each  week  something  to  interest  you 
between  these  covers — something  which  is  worth  more 
to  you  than  2d. — something  which  may  likely  turn  the 
scales  in  your  favour  at  some  critical  moment  present 
or  future.'  "  All  knowledge  is  profit,"  and  the  brand  of 
knowledge  presented  in  these  pages  is  selected  and 
arranged  with  considerable  forethought. 


I  think  that  the  widely  distributed  increase  of  prac- 
tical interest  in  '•  interconnection  "  of  electricity  supply 
systems*  may  fairly  be  denominated 
State  one  of  the  good  fruits  of  the  war.' 

Transmission     Labour,  fuel  and  capital  are  scarce— 
in  California,    the  demand  for  electric  power  is  un- 
paralleled— interconnection    of  sys- 
tems gives  increased  effective  capacity  and  increased 

*GledhiIJ  Brook  Time  Recorders,  Ltd.,  London,  3s.  net. 
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reliability  without  the  installation  oi  any  fresh  gener- 
ating plant.  Heqfce  "interconnection"  is  aoming1  into 
its  ow  n  ! 


Several  important  schemes  are  on  foot  in  this 
country — both  Metropolitan  and  interurban — and  I  see 
thai  the  Railway  Commission  of  California  has  recently 
recommended  that  all  the  important  transmission  lines 
in  that  State  be  formed  into  one  huge  State  system  with 
a  view  to  utilising  water  How  more  efficiently,  reducing 
C  ists  and  increasing  the  security  of  supply.  It  is 
estimated  thai  such  a  scheme  of  interconnection  would" 
add  about  40,000  horse-power  to>  the  total  effective 
power  available,  without  installing  any  additional  plant 
or  incurring  any  capital  outlay  other  than  that  required 
by  the  actual  interconnection  equipment. 

Elektron. 


LIGHTING  NOTES. 


Bath. — The  decision  of  the  Lighting  Committee  to  add 
a  further  160  lamps  to  the  number  already  lighted  will  be 
a  verv  welcome  relief  from  the  depresssing  and  dangerous 
gloom  in  which  the  city  was  wrapped  all  last  winter  with 
verv  little  justification.  We  are  pleased  to  see  that  Bath  has 
taken  a  step  in  the  right  direction.  We  hope  that  other 
towns  similarly  situated  will  follow  this  example 

Birmingham. — On  the  recommendation  of  the  Chief  Con-" 
stable  it  has  been  decided  to  light  ninety  additional  lamps 
at  dangerous  crossings  on  the  tramway  routes  of  the  city. 
In  a  month's  time  a  further  seventy  lamps  will  be  lighted 
in,  the  most  important  thoroughfares  in  the  shopping  centre, 
but  they  will  be  extinguished  at  the  same  time  as  the 
shops  close — namely,  seven  o'clock  in  the  evening".  It  is 
exceptionally  pleasing  to  note  that  there  is  to  be  more  "light" 
in  the  "  black  country." 

Brancaster  (Norfolk). — It  has  been  decided  that  the  only 
oil  lamp  in  the  village  shall,  during  the  winter  months,  be 
turned  on  "  half  full."  It  is  estimated  that  the  saving  thus 
effected  will  be  two  shillings  and  ninepence.  This  is  cer- 
tainly a  case  where  economy,  combined  with  safety,  is  being' 
strictly  practised. 

Shipley — In  a  letter  to  the  editor  of  the  Yorkshire  Ob- 
server a  certain  writer  says  :•"  I  was  in  London  in  the  latter 
part  of  last  year  and  the  lamps  in  the  streets  were  lit,  shop 
windows  were  lit,  picture  palaces  and  theatres  had  blazing 
lights  in  front  of  the  doors,  public-houses  were  brilliantly 
illuminated — and  all  this  where  repeated  visits  of  the  de- 
structive Zeppelins  have  occurred."  This  brings  to  our  mind 
a  recollection  of  London  in  pre-war  days.  We  hope  the 
time  is  not  far  distant  when  there  will  be  a  certain  amount 
of  truth  in  the  above  statement. 

Worksop. — Worksop  this  winter  will  foe  lit  up  as  in 
normal  times,  except  that  the  lights  will  be  extinguished  a 
little  earlier.  Bravo  !  Worksop.  After  this,  we  understand, 
you  are  not  to  continue  singing  "  Lighten  our  Darkness." 

Wellington. — At  a  meeting  of  the  U.C.,  the  Chairman 
intimated  that  on  Monday  night  several  members  of  the 
Council  visited  Haygate  R<3ad  to  inspect  some  lamps  which 
had  been  shaded.  This  is  a  business-like  method  of  hand'- 
ling  the  light  problem.  We  know  of  cases  where  lamps 
have  been  extinguished  without  inspection  in  places  where 
they  could  have  very  well  been  allowed  to  remain  lit,  and 
vice  versa. 


Meetings. — This  evening  (12th  inst.),  at  7.30  p.m.,  Mr.  H. 
Sampson  Wills  will  give  a  paper  on  "  Scale  Prevention  in  Water 
Cooling  Systems  ;  illustrated  by  experiments,"  before  the 
Junior  Inst.  Engineers,  at  39,  Victoria  Street,  S.W.  ;  and  on 
the  19th  inst.,  Mr.  J.  G.  Moon  will  read  a  paper  on  the  "  Main- 
tenance of  Engineering  Plant." 


UNDERSTANDING  THE  "  LUMEN." 

The  term  "  lumen  "  is  becoming  more  familial-  to  all. 
branches  of  the  electrical  trade,  and  is  now  in  use  by  the 
leading  manufacturers  of  Great  Britain  as  the  rating  lor  ex- 
pressing the  luminous  output  of  a  lamp  in  place  of  candle- 
power. 

A  lamp  may  be  regarded  as  a  pump,  which  uses  elec- 
tricity to  pump  light  out  from  it  in  so  many  different  direc- 
tions that  the  numerous  streams  (or  beams)  form  a  solid 
"  flood  "  or  "  flux  "  of  light.  Some  of  the  beams,  how- 
ever, are  pumped  out  with  greater  force  than  others,  which 
causes  the  lamp  to  give  a  stronger  light  in  some  directions 
and  no  light  nt  all  in  others.  The  force  or  strength  of  the 
beams  in  any  one  direction  may  be  taken  to  represent  the 
candle-power  in  that  direction.  It  is  manifest,  therefore, 
that  this  candle-power  (expressing  the  one  direction  force 
of  beam)  cannot  be  a  really  accurate  full  measure  of  the 
amount  of  light  that  is  being  pumped  out  by  a  lamp  in  all 
directions.  • 

With  the  old  method  of  rating  lamps,  by  expressing  the 
light  value  in  candle-power,  we  simply  stated  the  average 
force  of  all  the  beams  pumped  out  from  the  lamp  in  one 
direction,  i.e.,  the  horizontal  direction  (with  the  lamp  hung 
tip  down).  No  consideration  was  given  to  the  light  pumped 
out  in  other  diiections.  One  might  have  two  lamps  of  the 
same  candle-power,  one  of  which  gave  little  or  no  light  in 
other  directions  than  the  hoiizontal,  while  the  candle-power 
of  the  second  lamp  was  a  minimum  in  the  horizontal  direc- 
tion. Inasmuch  as  lamp  filaments  are  now  being  made  in 
numerous  complicated  shapes  and  forms,  each  form  produc- 
ing different  distributions  of  light,  and  still  further,  as  few 
lamps  are  now  being  used  except  with  shades  or  reflectors, 
which  modify  the  distribution  of  light  still  more— realising" 
all  this,  some  other  rating  than  '  a  mere  one-direction  in- 
tensity is  necessary  properlyto  express  the  actual  light  out- 
put given  by  a  lamp. 

For  these  reasons  the  "  lumen  "  has  been  adopted,  as  it 
expresses  in  an  accurate  way  the  value  of  the  total  light  flow 
from  the  lamp,  just  as  a  unit  of  water  pumped  is  expressed 
accurately  by  the  gallons  flow  per  minute.  We  can  say  "  this 
lamp  generates  600  lumens,",  just  as  we  would  say  "  this 
pump  delivers  600  gallons  per  minute."  As  some  pumps  re- 
quire more  power  than  others  to  make  a  given  delivery  of 
water,  so  some  lamps  require  more  energy  (watts)  than 
others  to  generate  the  same  number  of  lumens  of  light.  Here 
we  have  an  expression  for  the  efficiency  of  a  lamp,  i.e., 
"  lumens  per  watt."  Neither  the  lamp-rating  in  lumens  nor 
the  "  lumens  per  watt  "  efficiency  can  be  altered  by  any 
change  in  the  shape  of  the  filament  or  the  use  of  reflectors, 
or  other  change  in  the  distribution  of  light.  The  lumen 
values  remain  the  same,  and  always  express  the  actual  total 
light  flow;  from  the  lamp.  The  "  lumen  "  is  a  better  unit 
than  "  mean  spherical  candle-power,"  as  "  mean  spherical 
candle-power"  is  onlv  an  imaginary  quantity,  and  its  de- 
termination or  calculation  is  a  very  tedious  process.  When 
you  have  the  mean  spherical  candle-power  you  cannot  apply 
it  in  a.  useful  way  as  vou  can  the  lumen.  The  lumen  imme- 
diately enables  one  to  determine  the  degree  of  illumination 
given  by  a  lamp.  Bv  its  definition  the  lumen  "  is  the  amount 
of  light"  which  will  illuminate  1  sq.  ft.  of  surface  to  the  in- 
tensity of  1  ft.  candle."  Therefore,  knowing  the  number 
of  lumens,  we  immediately  know  the  degree  of  illumination 
in  foot  candles  on  the  surface  illuminated. 

The'  "  lumen  "  has  been  adopted  by  the  engineering 
societies  and  lamp  manufacturers  of  the  United  States  and 
Canada,  and  with  its  adoption  bv  the  leading  British  lamp 
manufacturers  its  use  is  becoming  more  and  more  wide- 
spread throughout  the  world. 


Personal. — We  have  the  pleasure  in  announcing  that  Mr. 
Thomas  Easton  Allan,  of  South  Park,  Lincoln,  has  been  ap- 
pointed to  a  seat  on  the  Board  of  "  Robey  and  Co.,  Ltd.,  Lin- 
coln." Mr.  Allan  for  several  years  has  been  connected  with 
the  management  and  is  intimately  acquainted  with  the  working 
of  all  departments. 
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SOLUTIONS  TO  QUESTIONS 
at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 

Electrical  Engineering,  Grade  II.,  C.C.  Work. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 

(Continued  Jrom  page  583.) 
Q.  5. — Show  how  you  would  test  the  efficiency  of  two 
•continuous-current  generators  of  the  same  rating 
by  circulating  the  power  between  them.  Make  a  dia- 
gram of  the  connections,  showing  all  necessary  instru- 
ments. If  two  500-kw.  500-volt  machines  are  tested 
near  full  load  and  have  an  efficiency  of  92  per  cent., 
how  many  amperes  at  500  volts  will  be  required  from 
an  external  source  to  carry  out  the  test  ?  Suppose 
that  no  extra  current  at  500^  Volts  is  available,  but  only 
an  engine-driven  generator  capable  of  giving  1,200 
amperes  at  100  volts,  how  would  you  conduct  the  test  ? 


A .  5 . — Fig.  6  shows  the  connections  and  the  instruments 
required  for  testing  two  shunt  dynamos  of  the  same 
rating  by  circulating  the  power  between  them.  The 
two  machines,  M  and  G,  are  coupled  together  directly 


Fig.  6. 

■or  through  a  belt  ;  5/  is  a  starter  for  M  ;  Rx  and  R2 
are  shunt  regulating  resistances  for  M  and  G 
respectively ;  voltmeters  V\  and  V2  indicate  the 
voltages  across  the  mains  and  across  switch  Sw 
respectively  ;  ammeter  Ay  gives  the  current  supplied 
by  an  auxiliary  dynamo  D  ;  and  A2  reads  the  current 
circulating  between  G  and  M. 
The  test  is  conducted  thus  :— 

With  switch  Sw  open,  machine  M  is  started  up  by 
means  of  St.  Machine  G  then  begins  to  excite,  and  its 
e.m.f.  is  controlled  by  R2  until  the  reading  on  F2  is 
zero.  If  the  voltage  across  Sw  is  increasing  instead  of 
decreasing  while  G  is  exciting,  it  is  necessary  to  change 
over  the  leads  from  this  machine.  When  there  is  no 
pressure  across  Sw,  the  latter  is  closed ;  and  machine  G 
is  then  made  to  act  as  a  generator  either  by  decreasing 
R2  or  by  increasing  Rx,  or  by  both  of  these  operations. 
In  this  way,  any  desired  circulating  current  can  be  set 
up  between  G  and  M.  The  terrninal  voltage,  indicated 
by  Vh  should  be  maintained  constant  at  the  rated  value 
by  adjusting  the  field  current  of  the  auxiliary  dynamo. 

If  /]  and  Is  be  the  currents  indicated  by  Ax  and  A2 
respectively, 

E  be  the  terminal  voltage  of  the  machines, 
and     N  ,,    ,,  efficiency  of  each  machine, 

*KuiiL  Economy.  By  W.  H.  Booth.  Based  on  the  Author's  Lectures 
to  Stokers  at  the  Borough  Polytechnic.  A  hook  of  direct  value  to 
those  interested  in  using  coal  with  economy  and  efficiency.  Royal 
8vo,  illustrated,  Is.  Id.  net,  post  free  from  Electricity  Office. 


then  input  to  ill  =  (Ix  +I2)  E 
and  output  of  M  =  n  \lx  +72)  E 
But  input  to  G 
.  *  .  output  of  G 
But  output  of  G 
Hence  !•>  E 


=  output  of  M  =  v 
=  v  X  v  (Ii  +  It)  E 
=  UE 

=  *  (/,  +  I2)  E 


(il+h)  E 
=  »2  (h+h) 


/ 


In  the  example  given  in  the  above  question,  the 

rated      full  -  load      current      of      each  machine 

500  x  1000 
=   =  1,000  amperes. 

500  ; 

In  the  present  calculation  it  will  be  assumed  that  the 
circulating  current  (I2)  has  been  adjusted  to  i,oco 
amperes  ;  this,  of  course,  necessitates  the  armature 
current  of  the  machine  running  as  a  motor  being  a  little 
above  its  rated  full -load  value. 


Then  0.92  = 


I  1,000 
/  Ii  +  1,000 
181 '5  amperes. 


If  only  an  engine-driven  generator,  capable  of  giving 
1,200  amperes  at  100  volts,  were  available,  the  test  could 
be  carried  out  in  the  following  manner  :■ — 

The  two  machines  M  and  G  are  connected  with  their 
armatures  in  series  with  that  of  the  auxiliary  generator 
D,  particular  regard  being  paid  to  the  correct  sequence 
of  polarity,  as  marked  on  Fig.  7.  S  is  a  single-pole 
switch,  and  5^  is  the  starter.  The  field  windings  of 
both  machines  are  connected  across  the  machine  that 
is  to  run  as  a  generator  during  the  test.  Ammeter  Ax 
is  so  placed  that  it  reads  the  output  current  of  G,  and 
A 2  gives  the  armature  current  of  M.  Fv  and  V2 
indicate  the  voltages  across  the  armatures  of  G  and  M 
respectively. 

With  St  in  the  "  off  "  position,  switch  S  is  closed,  R2 
is  cut  out,  while  a  part  or  the  whole  of  Rx  is  put  in 


Fig.  7. 

circuit,  and  the  voltage  of  D  is  reduced  to  as  low  a  value 
as  is  practicable.  When  the  starter  St  is  put  on,  current 
flows  through  the  armatures  of  G  and  M  ;  but  on 
account  of  its  greater  magnetic  flux,  the  latter  starts 
up  driving  the  other  machine  as  a  generator.  The 
exciting  currents  of  M,  G,  and  D  are  then  adjusted  until 
the  coupled  set  is  running  at  its  correct  speed, with  the 
terminal  voltage  of  G  at  its  rated  value.  Various  values 
of  the  circulating  current  are  obtained  by  altering  the 
exciting  current  of  D,  and  the  corresponding  voltages 
are  noted. 

Abithmetic  of  Electrical  Engineering..  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  30 
exercises.    Price  2s.  3d.  net,  post  free  from  Electricity  Office. 
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If  Ei,  E2,  Ii  and  I2  be  simultaneous  readings  on 
Vi,  Vit  A\,  ,md  .!■,  fespectively,  then  the  input  to 
M  =  I2  E2  +  (ii— 72)  Et  ;  [Ii  —  /,)  being  the  shunt 
current  of  .1/. 

.  •  .  Output  of  M  =  >»  {J2.£2  +  (h  —  h)El} 

But  input  to  G  =  output  of  Af 

.  •  .  output  of  G  =.  flf  {/,  E,  +     — /,) 

But  output  of  G  =  Ix  Ei 

Hence    7^,  -  »-J  \12  E2  +  (7X  — 72) 

•     v  £    /       7t  Et 

th  Ez  +  (It—I2)  Ei 
(To  be  continued.) 


ELECTRIC  MOTOR  CONTROL  GEAR* 


(Continued  from  page  587.) 

Choice  of  Type. — In  many  cases  the  choice  between  time 
ittrtit,  series  or  current  relay  and  lock-out  starting  gear  ds 
practically  a  matter  of  personal  preference.  Each  type  has, 
however,  its  special  applications.  Thus  the  time  limit  type 
should  always  be  used  when  the  load  may  fluctuate  between- 
very  wide  limits.  Lock-out  switches  are  applicable  only 
where  the  motor  armature  is  always  taking  power  from 
She  supply  mains  and  where  the  minimum  armature  current 
always  exceeds  that  needed  to  hold  the  switch  closed.  If  the 
armature  current  may  be  reversed  by  generator  action  or 
may  fall  below  the  minimum  holding  power  of  the  switch, 
the  series  relay  starter  should  be  used  in  preference  to  the 
magnetic  lock-out  type.  The  main  advantages  of  the  mag- 
netic lock-out  starter,  for  cases  in  which  it  is  applicable, 
^re  its  simplicity  and  the  elimination  of  fine  wire  coils. 

Alternating  Current  Self-Acting  Starters. — These  are  of 
the  contactor  type  with  time  relay  or  series  relay  control, 
but  never  lock-out  control.  The  starter  varies  with  the  size 
and  type  of  motor.  A  simple,  double-pole  magnetically 
operated  clapper  switch  may  be  used  for  single  or  poly-phase 
motors  which  may  be  thrown  directly  across  the  line.  When 
the  motor  may  not  be  thrown  straight  across  the  line  to 
start,  more  complicated  gear  is  needed,  e.g.,  the  two-step 
transformer  type  or  the  resistance  tvpe  for  squirrel  cage 
motors. 


Fig.  9- 


Master  Switches'. — Ths  application  of  a  self-acting  starter, 
vhether  to  d.c.  or  a.c.  machines,  depends  on  the  use  of  a 
luitable  master  switch  to  set  the  starter  in  action.  When  a 
>ur?lp  motor  is  to  be  controlled  according  to  the  level  of 
vnter  in  a  tank,  an  enclosed  master  switch  may  be  mounted 
nside  the  tank  and  operated  by  a  simple  float  and  beam. 
Vlternatively  an  open  switch  may  be  used  with  a  counter- 
>alanced  operating  handle  actuated  by  stops  on  a  float  cord, 
is  in  Fig.  7.    The  enclosed  switch  may  be  double  or  triple- 


*Abstract  of  paper  read  by  J.  T.  Mould  before  the  Asso- 
ation  of  Supervising  Electricians. 


pole  if  required,  and  both  open  and  enclosed  float  switches 
hnay  be  used  without  self-acting  starter  for  small  motors- 
that  may  be  connected  directly  to  line. 

The  master  switch  shown  in  Fig.  8  is  suitable  for  con- 
trolling a  motor  serving  an  hydraulic  accumulator,  and  Is 
actuated  itself  by  tappets  on  the  accumulator.  Fig.  9  is 
typical  of  diaphragm-operated  master  switches  as  used  to 
control  air  compressor  or  vacuum  pump  motors.  The 
diaphragm  is  enclosed  in  a  chamber  connected  to  the  source 
of  pressure  or  vacuum  to  be  controlled..  These  and  similar 
automatic  devices  undertake  routine  and  emergency  duties 
with  greater  regularity,  accuracy,  and  economy  than  can  be 
expected  from  manual  control. 

The  master  switch  which  sets  a  self-acting  starter  in 
operation  may  obviously  be  placed  at  any  distance  from  the 
motor  to  give  remote  control.  The  switch  itself  may  be  of 
the  push-button  type,  two  or  three  buttons  being  provided 
for  starting,  stopping  and  (if  necessary)  reversing.  If  re- 
quired, a  single  button  can  be  arranged  to  start  the  whole 
of  the  lineshaft  motors  in  a  large  factory. 

Machine  Tool  Control. — The  problems  and  methods 
coming  under  this  heading  might  well  form  the  subject  of 
a  separate  treatise.  Broadly,  the  object  is  to  help  the  work- 
man and  prevent  him  from  making  mistakes.  He  must 
be  left  full  control  over  the  machine  so  long  as  he  uses  it 
properly,  but  the  controller  must  prevent  him  from  starting 
or  stopping  too  violently;  from  'exceeding  the  safe  speed 
limit,  or  changing  speed  too  suddenly;  and  from  setting  up 
any  stress  likely  to  injure  the  tool  or  motor. 

Machine  tool  controllers  are  designed  for  use  with  d.c. 
motors,  since  it  is  only  with  d.c.  motors  that  the  necessary 
speed  variation  is  economically  obtainable..  The  controlling 
equipment  consists  of  at  self-acting  starter  and  master 
switch,  the  latter  being  fixed  in  a  convenient  position  on 
the  machine  or  attached  to  a  moving  part  thereof,  so  as  to 
be  always  with  the  operator.  The  type  of  master  switch 
depends  on  whether  the  control  is  by  push-button  or  rotary 
handle ;  whether  the  machine  is  or  is  not  reversible ;  whether 
the  speed  is  to  be  constant  or  variable,  and  whether  speed 
changes  are  required  during  the  progress  of  a  job  or  only 
before  the  latter  is  commenced.  To  meet  these  conditions 
we  have  three  classes  of  controller  : — (1)  Plain  starters  for 
machines  that  run  always  at  the  same  speed.  (2)  Speed 
setting  controllers  giving  the  same  speed  throughout  a  par- 
ticular job,  but  permitting  different  speeds  for  different 
jobs.  (3)  'Speed  regulating  controllers  permitting  speed  to 
be  changed  at  any  moment.  Each  of  these  three  classes 
is  subdivided  into  reversible  and  non-reversible  controllers. 

For  plain  starting  a  self-acting  starter  is  used  with  push- 
button control,  two  double-pole,  shunt-wound  clapper 
switches  being  added  to  the  starter  and  an  extra  button  to 
the  control  box  when  reversible  running  is  required.  Before 
we  can  describe  speed  setting  and  speed  regulating  con- 
trollers we  must  consider  how  speed  regulation  may  be 
obtained. 

(To  he' continued.) 


Gravity  Leclanche  Cell. — In  order  to  prevent  the  wasteful 
consumption  of  zinc  in  the  electrolyte,  such  as  occurs  in  the 
ordinary  Leclanche  cell,  C.  Fery  has  e'evised  a  gravity  ■  type  of 
battery  which  he  describes  in  the  "Soc.  In';ernat.  •  lect.  Bulletin  " 
and  claims  to  be  exceptionally  free  from  local  action.  The 
zinc  is  placed  at  the  bottom  of  the  container  and  provided 
with  an  insulated  copper  leading-out-wire.  A  tubular  carbon 
electrode  stands  on  a  felt  pad  on  the  zinc,  and  ammonium 
chloride  is  used  as  electrolyte.  Such  a  cell  maintains  steady 
current  for  a  considerable  time  with  less  than  normal  voltage 
drop  and,  on  open  circuit,  depolarisation  is  specially  rapid 
owing  to  the  fact  that  only  the  lower  part  of  the  carbon  is 
polarised  so  that  the  carbon  forms  a  short-circuited  cell,  the 
upper  part  being  filled  with  atmospheric  oxygen.  Crystals 
form  in  the  middle  layer  of  the  electrolyte  ;  zinc  salts  scarcely 
penetrate  to  the  upper  layers,  and  the  zinc  consumption  is  less 
than  2  per  cent,  higher  than  the  theroetical  value.  A  cell  of 
this  type  with  a  zinc  surface  of  15^  sq.  ins.  gives  a  steady  current 
of  i  amp.  for  24^hours — an  excellent  performance. 
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Industrial  Lig: 


'  LUMINA"  Fitting, 

with  Oyer-Reflector. 


These  Fittings  have 
been  SPECIALLY 
DESIGNED  for  use 
with  Half -WattLamps. 


In  order  to  ensure  the 
best  and  fullest  illumina- 
tion, all  Hall  -  Watt 
Lamps  should  be  equip- 
ped with  suitable  fittings 
and  ref'ectors. 

We  have  developed  a 
complete  range  of 
Fittings  to  take  lamps 
trom  100  to  1000  watts, 
and  constructed  on  the 
soundest  principles  of 
lluminating  engineering. 

The  two  Fittings  illus- 
trated on  this  page  are 
typical  examples.  They 
are  both  made  in  two 
orms:  chain  suspension 
or  close-ceiling  type,  and 
are  unsurpassed  for  the 
ighting  of  Mills,  Facto- 
ries, Draughting  Rooms, 
Shops,  &c. 

Further  Particulars 

and  Illustrated 
Price     List  from 

THE 

British  Thomson-Houston  Co,,  Ld., 

'Mazda  House, 

77,  Upper  Thames  Street, 


INDUSTRA"  Fitting, 

Close-Ceiling  Type. 
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Various  Items. 

Derby. — Second-Lieutenant  R.  B.  Gaskin,  who  prior  to  joining 
the  Army  was  a  member  of  the'staff  of  Messrs.  Hoton  and  Co., 
Derby,  has  been  killed  in  action. 

Croydon. — Private  A.  Breem,  London  Regiment,  who  was 
formerly  on  the  stall  of  the  Croydon  Electricity  Works,  has  been 
awarded  the  Military  Medal  for  carrying  despatches  under 
heavy  shell  fire. 

Things  Which  Might  Have  Been  Expressed  Differently. — Byway 
of  eulogising  the  electric  luggage  truck,  now  so  familiar  at  many 
of  our  own  railway  stations,  the  "  Electrical  Age  "  says  :  "  The 
electric  baggage  carrier  has  solved  the  problem  of  the  old  '  bag- 
gage smasher.'  It  does  the  work  that  formerly  required  four 
times  as  much  labour  and  twice  as  many  men."  Baggage 
smashers  should  be  exulting  at  that  rate. 

An  Auto  Pioneer. — In  an  obituary  notice  of  Wm.  G.  Bee, 
late  vice-president  of  the  Edison  Storage  Battery  Co.,  it  is  re- 
called that  Mr.  Bee  was  the  first  man  to  drive  a  motor  car  in  the 
streets  of  Newport/U.S.  His  passenger  on  that  occasion  was  J.  J. 
Astor,  and  the  exploit  so  perturbed  the  citizens  that  a  special 
vote  was  held  to  decide  whether  these  objectionable  vehicles 
be  allowed  on  the  streets  !  Mr.  Bee  was  the  first  one  to  give 
Edison  a  motor  ride. 

Electrical  Sterilisation  of  Milk. — Professor  J.  M.  Beattie,  of 
Liverpool,  has  carried  out  some  important  experiments  in  con- 
nection with  the  electrical  sterilisation  of  milk,  the  passing  of  a 
rapidly  alternating  electrical  current  through  the  milk  being 
proved  to  produce  astonishing  results.  The  method  of  sterilisa- 
tion is  simple,  and  there  is  stated  to  be  no  reason  why  it  should 
not  be  applied  commercially  on  a  large  scale,  with  widespread 
benefit  to  the  health  of  the  people. 

Meetings.  —  A  general  discussion  on  "Pyrometers  and 
Pyrometry  "  will  be  held  by  the  Faraday  Society  on  Wednesday, 
Nov.  7th,  at  8  p.m.,  in  the  Rooms  of  the  Royal  Society  of  Arts, 
John  Street,  Adelphi,  London,  W.C.2.  Sir  Robert  Hadfield, 
Bart.,  F.R.S.,  President  of  the  Society  will  preside,  and  among 
other  items  Dr.  E.  F.  Northrup  (Trenton,  N.J.)  will  send  in  a 
communication  entitled  :  "  High  Temperature  Production 
and  its  Measurement."  and  Mr.  C.  R.  Darling  will  read  a  paper 
on  "  Base-metal  Thermo-electric  Pyrometers."  ■ 

Leeds. — Private  Joseph  Marsland,  who  prior  to  joining  the 
Forces  was  a  conductor  on  the  City  Tramways,  is  reported 

missing  since  Aug.  31st.  He  joined  up  in  August,igi6.  Gunner 

J.  Harrison,  who  was  formerly  employed  in  the  Corporation 
Electricity  Department,  has  been  wounded,  and  is  at  present 

in  hospital  in  London.  Private  Ernest  Hindle,  who  before 

joining  the  colours  was  a  conductor  on  the  Famley  trackless 

cars,  has  been  killed  in  action  at  the  age  of  19  years.  Sergeant 

F.  Durrant,  formerly  employed  on  the  City  Tramways,  is  reported 
severely  wounded. 

Distribution  of  Light  from  Glow  Lamps. — According  to  recent 
investigations  by  Halbertsma  the  effect  of  different  arrangements 
of  filaments  in  glow  lamps  is  often  exaggerated.  This  con- 
clusion seems  to  be  based  on  an  analytical  investigation  (i.e., 
on  calculations).  For  practical  purposes  the  sufficient  and 
indispensable  guide  is  a  polar  curve  of  candle  power  distribution. 
Knowing  the  Candle  power  of  a  lamp  in  each  and  every  direction 
above  and  below  the  horizontal,  and  the  degree  of  uniformity 
in  distribution  in  different  vertical  planes  through  the  lamp, 
we  have  at  our  disposal  all  the  information  needed  concerning 
the  lamp  regarded  purely  as  a  source  of  light. 


Fof  Sale. — An  Insulation  testing  set,  Megger  type.  See  a 
small  advertisement. 

Llanelly. — Sergt.  J.  H.  Jones  has  been  killed  in  action.  Prior 
to  the  war  he  was  employed  by  the  Llanelly  and  District  E.L. 
Company. 

Electrical  Device  for  Special  Constabulary. — An  electrical  signal 
device  for  the  use  of  constables  on  point  duty,  the  invention  of 
Mr.  Whiteside,  the  electrical  engineer  at  the  Leeds  Grand 
Theatre,  is  being  supplied  to  the  Leeds  Special  Constabulary, 
of  which  Mr.  Whiteside  is  a  member.  The  appliance  consists 
of  an  arrangement  of  small  electrical  lamps.  One,  to  be  attached 
to 'the  indicating  finger  on  the  left  hand,  will  show  a  white  light 
indicating  "  all  clear  "  to  approaching  traffic  ;  a  red  lamp 
affixed  to  the  right  hand  will  denote  "  hold  up  ;  whilst  in  addition 
a  red  lamp  will  be  affixed  to  the  back  of  the  constable  to  warn 
traffic  approaching  from  his  rear.  Current  will  be  supplied  by 
means  of  a  10-volt  accumulator  carried  on  the  constable's  back. 
The  whole  apparatus  will  be  suspended  by  shoulder  straps  and 
belt,  and  the  total  weight  is  approximately  10  lb. 

Commutator  Troubles.— Apropos  of  our  recent  article  on  this 
subject  (Sept.  7th  issue),  Messrs.  Griffiths  Bros,  and  Co.  (Macks 
Road,  S.E.16)  remind  us  that  when  the  root  of  the  trouble  cannot 
be  reached  and  eradicated  it  is  sometimes  useful  to  deal  with 
the  effect,  and  this  their  "  Insulderm  "  is  capable  of  doing. 
The  trouble  arising  from  sparking  at  commutator  ends,  across 
string  binding  on  which  carbon  dust  has  accumulated,  can  be 
overcome  by  giving  the  string  and  collar  a  couple  of  coats  of 
"  Insulderm."  This  composition  is  described  as  a  heat  radiating 
enamel,  insulating  in  nature,  damp  and  oil  proof  and  very  flexible. 
The  average  breakdown  pressure  of  "  Insulderm  "  is  2,500 
volts  per  0.1  mm.  thickness.  The  material  is  very  useful  on 
high  temperature  coils  and  wherever  a  durable  insulating  covering 
is  required.  No  doubt  the  makers  will  supply  additional  in- 
formation to  readers  mentioning  Electricity. 

The  Psychological  Moment. — When  is  the  best  time  to  broach 
the  question  of  a  labour-saving  electric  washing  machine  to 
housewives  not  already  in  possession  of  that  boon  ?  Why  just 
when  they  are  tired  out  by  a  day's  washing  old-style  !  So 
argued  a  wide-awake  American  dealer  who  applied  his  argument 
by  mail  advertisements  timed  to  arrive  by  the  Monday  afternoon 
delivery,  and  by  advertisements  in  Monday's  evening  papers. 
Good  results  were  obtained — much  better  than  from  the  same" 
advertisements  on  a  Friday.  This  is  a  point  worth  noting, 
time  all  your  advertisements  so  that  they  are  read  when  the 
goods  advertised  are  most  wanted.  Electric  irons  on  Tuesday 
or  Wednesday,  for  instance. 

Armstrong  College,  Newcastle-on-Tyne. — We  are  in  receipt 
of  the  prospectus  of  day  classes  to  be  held  during  the  session 
1917-18,  and  we  are  glad  to  note  that  the  activity  of  this  im- 
portant institution  is  being  maintained  in  face  of  considerable 
difficulties.  The  facilities  at  the  disposal  of  students  are  in 
every  way  most  admirable  and  the  24  departments  cover  an 
enormous  field  of  knowledge.  Amongst  the  staff  we  find  many 
men  of  world  wide  reputation.  The  Electrical  Engineering 
Department  is  under  Professor  W.  M.  Thornton  and  Mr.  W.  W. 
Firth  and  an  excellent  course  of  instruction  is  provided  at  very 
moderate  fees.  There  are  a  number  of  valuable  scholarships, 
exhibitions,  etc.,  and  the  broader  or  social  side  of  college  life  is 
well  cared  for.  We  have  examined  this  prospectus  with  unusual 
interest  and  gratification  and  we  can  assure  residents  in  or  near 
Newcastle  that  they  have  at  their  disposal  splendid  opportunities 
for  higherjeducation.  Copies  of  the  prospectus  may  be  obtained 
from  the  Secretary  of  the  College. 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


INSULATION  TESTING  SET.  Megger 

X  type,  480  volts,  30  megs.,  polished  case,  as 
ew,  £9. — "  Test,"  Electricity/  Office. 

TABLE  CASINGS  IN  STOCK,  to 
Kj  compete  against  any  manufacturers  in  the  world. 
Trade  discount  on  application.  Creosoted  troughing 
and  timber  for  underground  work,  also  woodwork  of 
alldescnptions.  Send  Is.  (  d.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages)  of  woodwork  and  timber 
in  the  world.  To  include  four-fold  brass-jointed  box- 
wood rule.  Will  return  money  if  not  worth  2s.  6d. 
to  you. — C.  Jecnings  and  Co.,  Ltd.,  965,  Pennywell 
Road,  Bristol. 


ADVICE  FREE  OD  patenting  in- 
ventions and  registering  trade  marks.  Write 
(01  Free  Handbook  on  Patents.  King's  Patent 
keeacj,  Ltd.,  165.  Queen  Victoria  Street.  London. 
10  years'  references.   


PENNLNGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  tor  A.M.I.E.E.,  A.M.I.O.E.,  and  A.M.I.M.E. 

AUCUMULATOKSs,  Seoond-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ot  Metallio  Dross  purchased  for  cash,  Town 
or  Country.— Write,  *.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.K.    Telephone  No.  Dalston  655. 


BOOKS,  ETC. 


ELECTRICITY  and  the  MOTORCAR- 
By  F.  H.  Hutton.  An  interesting  book  which 
deals  with  Lighting,  Engine  Starting  and  Ignition. 
Second  edition,  cr.  8vo,  211  pp.,  illustrated.  Price 
2s.  9d.  post  free,  from  Electricity  Office. 


PLATINUM 


UTENSILS.  SCRAP 
LAMP  TOPS.  Ac. 
Purchased  at  Highest  Prices  by 
DERBY  &  00.,  Ltd.,  44,  Olerkenwell  Rd.,  London,  E.O. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "  Lion  "  Pure  Platinum  Rivet 
Tremblers. 


Kindly  Mention  "  Electricity  "  when  corresponding  with  Advertisers. 
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Darwen.— It  is  stated  that  the  increased  wages  awarded  the 
tramway  employees  by  the  Committee  ol  Production  will  mean 
a  charge  to  the  Corporation  of  between  £500  and  ^600  a  yeai. 

Burnley.— The  Tramways  Committee  have  sent  a  message 
of  congratulation  to  Private  Thomas  Witham,  of  Board  Street, 
formerly  in  the  employ  of  the  Tramways  Department,  on  gaining 
the  Victoria  Cross.  ,  , 

Bolton.— The  Finance  Committee  have  agreed,  pursuant 
to  the  resolution  of  the  Electricity  Committee  to  apply  to 
the  L.G.B.  for  sanction  to  borrow  £60,000"  for  plant  extension 
at  the  Back-o'-the'-Bank  Electricity  Works. 

Preiton.— Lance-Corporal  Alex.  Brown,  R.E.,  has  been  awarded 
t  he  Military  Medal.  The  recipient  formerly  worked  with  Messrs. 
Dick  Kerr  and  Co.,  as  an  electrician,  and  enlisted  in  September, 
1014'  The  act  which  won  him  the  distinction  was  laying  a 
cable  across  No  Man's  Land  on  the  day  when  the  infantry 
went  over.     Lance-Corporal  Brown  is  23 .years  of  age. 

Lectures.— Professor  J.  A.  Fleming,  M.A.,  D-Sc, 
will  deliver  a  public  lecture  at  the  University  College  London, 
on  the  Work  of  a  Telephone  Exchange,  on  Wednesday,  Oct. 
17  at  5.30  p.m.,  and  a  course  of  six  lectures  on  the  Principles 
of  Modern  Telegraphy  on  Fridays,  at  5  p.m..  beginning  Oct. 
26,  1917  Details  may  be  obtained  from  the  Secretary,  Umver- 
sitvlColleee,  Gower  Street,  W.Ci. 

~  Blackpool.— Bombardier  Wm.  David  Thompson  West  Lan- 
cashire Field  Artillery,  has  been  awarded  the  Military  Medal. 
He  is  22  years  of  age,  and  prior  to  enlistment  was  employed 
by  Blackpool,  Lytham  and  St.  Anne's  Tramway  Company.— 
The  death  in  action  on  the  Western  Front  is  reported  of  Private 
John  McLellan,  Loyal  North  Lancashire  Regiment.  Piior 
to  enlistment  he  was  employed  m  the  Bispham  office  of  the 
Blackpool  and  Fleetwood  Tramroad  Company.    He  was  31 

^Greenock— During  the  recent  visit  of  His  Majesty  King 
George  to  Glasgow  and  the  West  of  Scotland  one  of  the  gentlemen 
presented  to  him  was  Mr.  D-  L.  Connal,  a  leading  member  of 
the  Corporation,  and  who  for  many  years  has  been  engaged 
locally  in  electrical  engineering.  It  is  now  some  six  or  seven 
years  since  Councillor  Connal  entered  into  the  municipal  arena 
and  he  has  since  fully  merited  the  confidence  and  trust  reposed 
in  him  by  the  local  ratepayers.  His  firm  is  known  as  Messrs. 
D.  L.  Connal  and  Company,  electrical  engineers  and  contiacto  s 
East  Breast,  Greenock;  and  many  large  and  important  contiacts 
are  carried  out  under  its  control. 

Accrinffton  — Mr.  H.  Pilling,  Corporation  tramways  manager, 
in  discussing  the  award  just  made  by  the  Committee  of  Production 
to  Lancashire  tramway  workers,  states  that  previous   to  the 
latest  grant  the  war  bonuses  paid  to  thecal  tramway  workers 
exceeded  ^.000  per  annum,  and  the  last  award  will   mean  an 
addirionaf /goa  aPyear.     This  is  equivalent  to  a  rate  of  4d.  or 
td  in  the  /      Some  of  the  Accrington  workers,  who  number 
ii5  will  receive  as  much  as  14s.  or  15s.  per  week  for  overtime. 
As  an  alternative  to  this  advance  in  wages  the  question  of  the 
increase  in  fares  will  have  to  be  seriously  considered.  Before 
the  outbreak  of  the  war  the  cost  of  tramcar  tyres   etc  was 
much  cheaper  than  now.    To-day  the  material  for  which  £1,000 
was  paid  prior  to  the  war  is  costing  £3.000- 


County  of  London  Volunteer  Engineers  (Field 
Companies).— Orders  for  the  Week.— Officer  for  the  Week  : 
Sec -Lieut  E.  A.  Ullmann.  Promotions,  Reversions  etc., 
'187'Corpl.  Ismay,  W.E.,  to  be  Sergeant ,  291  A--C°rP^Br°ol;s' 
T  W  reverts  to  ranks  ;  130  Sapper  Robinson,  T.  W.,  to  be 
Corporal.  All  in  No.  3  Company.  Dated  Sept.  29,  W7-  1° 
Bugler  and  A.-Corpl.  Niepold,  A.  G.  (Band),  to  be  Corporal, 
7i8  A  -Corpl.  Gerry,  S.  H.,  to  be  Corpor.al,  and  43*  tapper 
lackson  A  E.,  to  be  Corporal.  Both  in  No.  .2  Company. 
Dated  Oct.  6,  1917-  Oct.  15:  Drill  and  Elementary  Bridge 
Construction 'for  No.  3  Company,  Left  Half  Company.  6.30  ; 
Signalling  Section,  6.30;  Recruits'  Drill,  6.30.  Tuesday  . 
Physical  Drill  and  Bayonet  Fighting,  7-3°;  Wednesday: 
Drill  and  Elementary  Bridge  Construction  for  No.  1  Company, 
6  30  Thursday  :  Drill  and  Elementary  Bridge  Construction 
for  No.  2  Company,  6  ;  Signalling  Section,  6.30  ;  *^ul**?e 
Section  6.-30.  Friday  :  Drill  and  Elementary  Bridge  Con- 
struction for  No.  3  Company,  Right  Half  Company  6.30. 
Saturday  :  Commandant's  Parade  for  Route  March  and  Dnlh 
Parade  at  Headquarters  2.45  p.m.  Uniform.  A  and  a 
NCOS,  and  men  are  reminded  that  one  Route  March  per 
month  is  compulsory.    Other  orders  as  usual. 


Questions  and  Answers 

By  Practical  Men. 

RULES.  .      '     .",  „_ 

Juestions  •  We  invite  our  readers  to  lend  us  questions,  preferably 
on  Sical problems  that  have  arisen  in  actual  practice.  Questions 
wlulhwecLfider  of  sufficient  general  interest  to  our  ^swrU^ther 
hp  re-nlied  to  under  "Answers  to  Correspondents,  or  replies  wiuoe 
Uvi!edfron"  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  m  this  column. 

Answers  •  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
<hws  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
hu^fna  the  %vl^^i>o^nce  will  be  attached  to  clearness  and  concise- 
ness as  wen  Tat!uracy  The  Editor  reserves  the  right  to  make  no  award 
oTt6  Tcc^t  only  one reply,  if,  in  liis  opinion.,  the  answers  received  do  not 
Zstet smcieymerit  Competitors  desiring  the  return  of  their  manu- 
^iptl  T^ccZm,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
thZron°:°separatee  sleet  ofjaper  arched  to  the  ^^f^Zs 
■netitnr*  may  adopt  a  "  nam  de  plume,"  but,  both  in  the  case  of  questions 
and  answers  the  competitor's  real  name  and  address  must  be  sent  with 
miZnZfXt  as  Tglarantec  of  good  faith  N %^;%°^,n/Xfion 
entered  into  with  regard  to  successful  replies.  The  Editors  decision 
is  final. 

Question  No.  ii. 
I  have  a  lead-covered  three-core  paper-insulated  high- 
tension  cable.  I  desire  to  join  this  cable  to  a  triple  con- 
centric cable  which  is  also  lead-covered.  The  pressure  is 
ii.ooo  volts,  and  the  cables  are  run  on  hangers  fixed  to 
the  side  of  the  wall  of  a  tunnel.  Will  you  please  say  what 
the  best  method  is  for  making  this  joint  ?— ''Compound. 

Question  No.  12. 

Is  it  possible  to  use  electricity  for  tool-hardening  ?  By 
tool-hardening  I  mean  hardening  large  tools  such  as  are 
used  for  large  machines,  that  is,  roughing  tools  for  lathes, 
slotting  machines,  and  planers.—  "  Muffle." 

(Replies  to  Questions  11  and  12  must  be  received  not  later 
than  Oct.  20th).  ^ _ 

Blackpool.-The  output  of  current  for  July  and  August  reached 
0,0  464  un  t,  an  increase  of  21,918,  and  for  the  year  to  the 
end  of  August,  the  increase  was  199,515.— The  death  from 
wounds  received  m  action  is  reported  of  Private  W.  Capstick, 
Scots  Guards.    Prior  to  enlistment  he  -as  employed  as  a  cable 

laver  for  the  Corporation.  Signaller  B.  G.  Allday    ol  the 

ling's  Own  RoyalLancaster  Regiment  is  another  of  the  many 
Blackpool  men  who  have  gained  distinction  on  the  field.  Vv  hilst 
5  as  a  wireless  operator  in  the  signalling  section  on 
IZ  6th  he  conducted  himself  with  such  gallantry  as  to  earn 
^commendations  of  the  officer  commanding^  Prior  to  joining 
the  army  Signaller  Allday  was  employed  on  the  Blackpool 
Lytham  trams. 

Rubber  Gloves 

FOR 

ELECTRICAL  WORKERS. 

OrdeP  M  OS  ELEY'S  Famous  Gloves,  and  see  that  you  get  them, 
 .  v  ouHE  PINE  PARA  RUBBER. 

rh!ntuldEbeC^  ^W^S^I-to.  Therefore 
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(Continued  from  page .  527.) 
Part  4. — Reflectors  and  Enclosing  Glassware. 

Part  3  of  this  series  of  articles  discussed  the  nature  of, 
and  the  light  reflecting  and  transmitting  characteristics  of 
surfaces  and  media,  but  little  was  said  of  the  application 
of  these  materials  to  lighting  practice.  This  chapter  treats 
of  the  employment  of  these  surfaces  in  reflectors  and  enclos- 
ing glassware  for  incandescent  lamps. 

The  purpose  of  reflectors  is  (1)  to  increase  the  efficiency 
of  a  lighting  system,  thai  is,  to  increase  the  proportion  of 
light  from  the  lamps  which  becomes  incident  on  the  work- 
ing plane,  and  (2)  to  diffuse  the  light ;  bare  light  sources  of 
the  present  day  arc  too  intense  to  be  comfortable  when 
within  the  field  of  vision.  The  many  purposes  for  which 
artificial  lighting  is  required  demand  a  variety  of  materials 
and  units  with  light  distributions  especially  adapted  to  each 
purpose.  It  is  obvious  that  the  equipment  which  provides 
light  of  a  high  candle-power  over  a  small  area,  such  as  a 
flood  lighting  projector,  is  not  suitable  for  general  interior 
lighting,  as  in  a  manufactory,  because  the  units  when  located 
at  convenient  heights  and  intervals  would  not  provide  light 
of  the  right  intensity  and  uniformity  for  a  factory*. 

The  light  distribution  from  a  reflector  or  enclosing  unit 
is  determined  largely  by  1he  contour  and  nature  of  the  sur- 
face, and  also  by  its  position  relative  to  the  light  source. 
For  example,  the  acme  of  unsatisfactory  equipment  would 
be  a  bare  Mazda  C  lamp  with  a  flat  piece  of  tin  suspended 
a  foot  or  more  above  it  near  the  ceiling.  Such  a  reflector 
does  not  shield  the  lamp  to  the  slightest  degree,  and  further- 
more its  shape  and  location  are  incorrect.  It  is  true  that 
some  of  the  light  rays  emitted  at  angles  above  the  hori- 
zontal strike  the  tin  and  are  redirected  downward,  but  only 
a  small  percentage  of  the  light  emitted  at  these  angles  will 
reach  the  working  plane.  It  is  regrettable  that  cases  as  bad 
as  this  are  only  too  common. 

Besides  (he  diffusing  and  redirecting  powers,  a  practical 
consideration  in  the  choice  of  a  reflecting  surface  is  its 
ability  to  withstand  the.  effects  of  dust  and  dirt,  moisture, 
heat,  and  such  rough  treatment  as  it  mav  receive  in  the 
specified  location. 

Polished  Metal  and  Mirrored  Glass  Surfaces. 
It  has  been  pointed  out  that  polished  metal  and  mirrored 
Bass  surfaces  permit  an  exact  control  of  the  reflected  light 
since  the  angle  of  reflection  equals  the  angle  of  incidence 
for  all  rays.  To  obtain  a  desired  distribution" it  is  necessarv 
that  the  contour  of  the  reflector  at  each  point  be  such  that 


it  makes  equal  angles  with  the  incident  ray  at  that  point  and 
the  desired  direction  of  light.  For  example,  where  parallel 
rays  of  light  arc  desired,  the  cross.; section'  of  the  reflector  w  ill 
be  a  parabola  ;  Fig.  6  shows  a  section  of  such  a  surface.  On 
the  other  hand,  a  hemispherical  reflector  centred  above  a 
lamp  will  nearly  double  its  candle-power  at  each  angle  in 
the  lower  hemisphere,  but  the  distribution  of  flux  in  this 
hemisphere  will  not  be  materially  aitcred. 


Fig.  6. — Reflector  Contour  to  Reflect  Parallel  Light  Beams. 

Mirrored  reflectors  have  the  disadvantage  that  the}-  throw 
strialions  or  brilliant  images  of  the  filament  on  the  surfaces 
illuminated.  In  practice  these  are  often  eliminated  by  cor- 
rugating the  reflector  or  frosting  the  lamp,  with,  however, 
seme  loss  in  the  control  of  the  light. 

The  automobile  headlight  and  the  flood-lighting  unit  are 
the  most  familiar  applications  of  polished  metal  reflectors 
for  accurate  light  control.     Mirrored  glass  is  most  widelv- 
used   for  both  direct   and  indirect  fighting  units  and  for 
prc.jf  ctors. 

Since  polished  metal  arid  mirrored  glass  reflectors  are 
opaque,  their  use  is  limited  to  locations  where  this  feature 
does  not  constitute  an  objection  from  the  standpoint  of 
appearance. 


Fig.  7. — Distribution  from  Common  Type  of  Aluminumised 
Steel  Reflectors. 

Dei  olisiikd  or  Mat-Surfaced  Reflectors. 

The  light  reflection  characteristic  of  depolished  or  mat-sur- 
faced reflectors  are  similar  to  those  of  polished  surfaces 
with  the  exception  that  the  light  is  re-directed  with  less 
accuracy;  the  light  striking  the  surface  of  the  reflector  fol- 
lows the  law  of'spread  reflection.  Furthermore,  the  efficiency 
of  depolished  surface  reflectors  in  the  deep  bowl  shape,  for 
example,  may  easily  suffer  owing  to  the  cross  reflection  from 
one  side  to  the  other,  a  condition  which  does  not  necessarily 
obtain  in  a  polished  reflector  of  the  same  shape. 

The  aluminumised  steel  reflector  belongs  to  this  class  ■ 
the  distribution  curve  of  the  form  most  commonly  used  is 
shown  in  Fig.  7. 
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Prismatic  Glassware. 

Prismatic  glass  reflectors  control  light  accurately  as  do 
minored  reflectors.  By  proper  design  of  the  contour,^ 
can  be  made  to  give  a  very  concentrated  beam  with  a  point 
StUSS  or  a  wide  distribution.  The  tops  of  the  prisms 
Ire  usuallv'  rounded  slightly  to  permit  the 
a  small  percentage  of  the  light  to  improve  the  appearance 
of SrJSSS.  When  propeYly  designed,  prismatic  glass- 
ware does  not  produce  striatums.  o(Wf.nr  iLL  rP_ 

Drv  dust  on  the  exterior  of  a  prismatic  reflector  only  re- 
duces Ae  light  in  the  upper  hemisphere,  but  moisture  and 
moTst  dirt  in  optical  confact  with  the  interior  s^ce  f  ect 
the  reflecting  power  of  the  prisms  and  reduce  the  light  out- 
nut  in  both  upper  and  lower  hemispheres.  ' 
?  Velvet  andP satin  finish  prismatic  glass  give  a  distribution 
similar  to  that  of  a  depollshed  surface;  the  etching  on  the 
inside  surface  of  the  reflector  gives  spread  charactei  istics  to 
the  reflected  light. 

Sa^d-Blasted  or  Etched  Glass  Reflectors  and  Globes. 

The  reflecting  characteristics  of  sand-blasted  glass  sur- 
face" as  explained  in  a  previous  chapfcer,  are  such  that  the 
Swerves  as  a  diffusing  transmitter  of  light  rather  than 
Ts  a  «ood  reflector.  The  usual  sand-blasted  reflector  has 
the  smooth  glass  side  next  the  light  source  so  that  some 
ShfT;  reflected  from  the  surface  of  the  glass  common  y 
lg  -n%  skin  reflection);  most  of  the  remainder  is  diffusely 
fcKSlSrf  and the  amount  of  light  turned  down  to  the 

ntber  reflectors  Where  onlv  diffusion  of  light  is  wanted,  a 
£v 'enSosing  globe  is  usually  desired  W^.^ 
nf  sand-blasted  or -etched  glass,  it  snows  a  bright  spot  in  tne 
middte  of the  globe  fading  sharply  to  the  lower  brilliancy  of 

'CheUnlSsinadefr;osted  glass  surface  is  of  a  very  fine  texture 
it  Accumulates  dirt  rabidly  and  is  difficult  to  clean.   A  recen 
tendency  in  illuminating  engineering  has  been  to  make  use 
of  stippled  or  pebbled  glass  which  has  the  Effusing  charac- 
teristic of  sand-blasted  glass  without  the  same  difficulty  of 
cleaning.         Rough  Surfaced  Reflectors. 

Mention  has  been  made  of  the  effect  of  reflector  contour  on 
the  di  s  Station  of  light  which  it  gives,  but  such  mention 
has  only  been  made  in  connection  with  reflectog sur  aces 

fn  al'direcSontand  it  follows  that  the  shape  of  reflectors 

"sing  such  a  surface  has  no  fS^fijfeSSt 
bution  of  light.    In  Fig.  »,  »  represent  s 


to  keen  clean  and  therefore  they  are  seldom  used  in  prac- 
tice They  are  referred  to  here  simply  because  a  part  o  he 
reflections  from  cpal  glass  and  poreclain  enamel  follow  the 

same  laws.  „         _  .  •:, 

OrAL  Glass  Reflectors. 

The  reflection  characteristics  of  opal  glass  are  very  similar 
to  those  of  the  roughed  surface  except  that  there  is  some 
sltin  reflection  from  the  surface.  Two  important  differences 
make  opal  glass  a  very  desirable  reflector  material.  These 
Tie  (i)  Its  smooth  surface  minimises  the  collection  of  dirt 
and' allows  easy  cleaning,  and  (a)  the  glass  transmits  a  por- 
tion of  the  light,  rendering  the  .reflector  luminou*  and 
thereby  adding  materially  to  its  appearance. 


Fig.  9. 


-Characteristic  Distributions  of  A — Light 'Opal,  B 
— Dense  Opal. 


These  two  reasons  are  largely  responsible  for  the  wade 
use  of  opal  glass  for  reflectors.  Due  to  the  fact  that  the  re- 
flected light  is  diffused,  the  contour  of  the  reflector  is  not 
an  important  element  in  its  design,  and  its  shape  »  deter- 
mined largely  bv  the  appearance  of  the  complete  unit,  ilie 
amount  ol  Ught  whichwill  be  reflected  depends  upon  the 
density  of  the  glass ;  the  dense  glasses  will  reflect  more  and 
uansmit  less  than  the  lighter  kinds.  Opal  glasses  are  usual y 
classed  as  light  and  dense ;  characteristic  Jst^0tvs^hich 
indicate  the  relative  amounts  of  reflected  and  transmitted 
light  for  the  two  classes  are  shown  by  the  curves  of  tig.  9- 


F,r    8 -The  Contour  of  Rough  Su.  faced  _  Reflectors  Does 
Not  Affect  the  Light  Distribution. 

the  mouth  of  a  rough  surface  reflector  aaa.  The  light  dis- 
tne  mouui  b  reflector  aaa,  bbb,  or  ccc, 

fofSt^refl^I^ved  from  below,  it  simply  ap 
tor  wnen  »«=  «  Hnw„v„..   ;f  a  contour  such  as  bbb 

ff£^E.~  is^  t^e  wHl  result  a  waste,  of 
n-ht  due  to  cross  reflection  of  light  between  the  ins.de 
surfaces  and  the  light  from  S  would,  therefore,  be  utilised 
to  better  advantage  with  the  shape  aaa.  A-m„,,¥ 
Reflectors  using  the  rough  reflecting  surface  are  difficult 


Fig.  10.— Distribution  from  Porcelain-Enamelled  Reflector. 

Opal  glass  is  also  used  for  balls,  stalactites,  and  other 
forms  of  enclosing  diffusers.  Lighting  units  using  enclosing 
glassware  have  become  popular  for  use  with  Mazda  C  lamps 
because  of  the  good  diffusion 'obtained  for  a  direct-lighting 
fixture,  and  because  of  the  variety  of  attractive  designs  which 
are  furnished.  ,    -  -  ... 

Dense  opal  glass  is  used  for  shallow  bowls  for  semi-direct 
lighting    One  of  the  main  advantages  of  semi-indirect  light- . 
insr  is  the  possibility  of  reduoing  the  brightness  of  the  light 
source  so  that  it  is  comparable  wih  its  surroundings,  and 
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.care  should  therefore  be  taken  in  the  selection  of  semi- 
indireci  bowls  for  offices,  school-rooms,  and  the  like,  to 
make  sure  that  a  dense  glass  is  chosen. 

P'okcelain  Enamel  Reflectors. 
In  many  cases  where  the  light  distribution  offered  by 
opal  reflectors  would  be  satisfactory,  such  reflectors 
cannot  be  used  because  of  their  higher  cost  and  liability  of 
-breakage.  In  such  cases  porcelain  enamelled  steel  can  be 
used,  for  the  reflecting  characteristics  are  the  same,  with 
the  exception  that  it,  of  course,  transmits  no  light.  This 
material  furnishes  a  reflector  which  is  easily  cleaned  and 
very  durable,  with  the  result  that  it  is  used  largely 
in  industrial  lighting.  Fig.  10  shows  a  characteristic 
distribution  for  porcelain  enamelled  steel  reflectors; 
-a  change  in  the  position  of  the  lamp  in  the  reflector  does 
not  materially  affect  the  shape  of  the  curve,  except  with  re- 
gard to  the  angle  at  which  the  light  is  cut  off  by  the  edge 
of  the  reflector. 


Porcelain-enamelled  reflectors  are  commonly  classified  by 
shape  as  dome  or  bowl,  as  indicated  by  Fig.  11.  In  general, 
the  dome  reflectors  are  more  desirable,  when  used  with  bowl- 
frosted  Mazda  lamps,  because  of  their  higher  efficiency  and 
the  larger  apparent  size  of  the  light  source ;  other  things 
ibeing  equal,  the  larger  the  diameter  of  the  source,  the  k>s 
the  glare,  the  rounder  the  shadows,  and  the  greater  absence^ 
>q(  glaring  reflections. 

(To  be  continued.) 


ELECTRICAL  EQUIPMENT  OF  CRANES. 

(Continued  from  page  605.) 
Electric  Lifting  Magnets. — These  are  now  becoming  so 
common  a  feature  of  electric  cranes  for  steel  works  service 
that  a  brief  general  description  will  not  be  out  of  place. 
Their  application  to  the  handling  of  iron  and  steel  articles 
has  very  much  increased  this  last  two  or  three  years,  partly 
owing  to  the  shortage  of  labour.  Where  pig  iron,  billets, 
bars,  rails,  sheets,  scrap,  etc.,  have  to  be  handled  in  large 
^quantities  a  lifting  magnet  can  be  very  profitably  employed; 
no  special  stacking  is  required  beforehand,  all  that  is 
necessary  is  to  lower  the  magnet  on  to  the  material,  switch 
•on  the  current  and  lift.  The  handling  of  scull  cracker  balls 
for  breaking  castings  is  most  satisfactorily  done  by  means 
of  a  magnet. 

The  earlier  forms  of  magnets  were  rather  crude  and  cum- 
bersome, but  as  the  result  of  experimental  work  it  is  now 
possible  to  obtain  a  very  reliable  and  efficient  magnet,  which 
is  generally  of  the  circular  pattern  for  general  use  and  of  the 
oblong  pattern  for  handling  long  articles  suich  as  rails,  bars 
and  girders,  etc. 

A  magnet  consists  essentially  of  the  shell  or  body,  coil, 
coil  shield,  pole  shoes  and  terminal  box.  The  shell  or  body 
is  made  of  high  permeability  steel,  which  has  great  strength 
combined  with  excellent  magnetic  properties.  One  of  the 
limiting  features  in  the  design  of  a  magnet  is  the  temper- 
ature rise  of  the  coil ;  if  this  is  too  great,  apart  from  the 
effect  on  the  insulation,  the  result  will  be  a  reduction  ?n 


The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J. 
Eok.  'A  useful  manual  for  factory  managers,  naval  electricians, 
anti-aircraft  officers, ^fortress  engineers,  etc.  Cloth  8vo,  101  p  p,  92 
Illustrations.    2s.  9d.,  post  free  from JElkctricity  Office. 


efficiency  due  to  the  increase  in  'resistance  and  consequent 
reduction  in  current  conv.tmpl ion  ;  it  is,  the  refore,  essential 
that  to  secure  the  maximum  ofliriencj  particular  attention 
should  be  paid  to  the  dissipation  of  heat  generated  in  the 
coil,  and  for  this  reason  the  coil  is  wound  with  flat  copper 
strip  insulated  between  layers  with  mica  or  asbestos  which 
forms  as  near  as  possible  a  solid  mass;  it  is  also  fitted  as 
near  as  possible  to  the  case  to  reduce  air  space  and  so  pro- 
mote rapid  conduction  of  hea'f  to  the  outer  case.  The  coil- 
shield,  which  is  essential  to  protect  the  coil  from  damage  by 
hammering  or  bumping  of  the  load,  is  generally  made  from 
a  good  non-magnetic  material  such  as  manganese  steel, 
which  is  an  ideal  material  for  this  purpose;  the  pole  shoes, 
which  get  a  fair  amount  of  wear,  should  be  made  easily  re- 
newable. Special  attention  should  be  given  to  the  insulation, 
as  this  is  really  the  weakest  part  of  the  apparatus ;  the  wind- 
ing must  be  made  impervious  to  damp  or  water,  as  the  mag- 
nets more  often  than  not  have  to  work  outside  in  all 
weathers,  and  as  it  is  permissible  to  handle  hot  articles  up 
to  as  high  as  700  deg.  C.  the  insulation  must  be  fireproof. 

The  magnet  is  controlled  by  a  special  controller  which 
sitould  be  constructed  on  the  same  lines  as  the  other  con- 
trollers on  the  crane,  particular  attention  being  paid  to  the 
number  of  breaking  points,  which  should,  be  as  large  as 
possible  to  reduce  arcing  at  the  contacts,  and  in  all  cases 
a  non-inductive  resistance  should  be  provided  to  connect 
across  the  coil  prior  to  opening  the  circuit  so  as  to  dissipate 
the  induced  voltage,  which  is  of  large  proportions  in  articles 
of  this  description.  In  addition,  the  controller  should  be 
fitted  with  a  notch  on  wmich  the  current  is  reversed  in  the 
magnet,  so  as  to  destroy  any  residual  magnetism  and  so 
prevent  sticking;  the  application  of  the  reverse  current  will 
not  always  be  necessary,  and  only  then  for  a  few  seconds. 

The  current  is  conveyed  to  the  terminal  box  on  the  magnet 
by  means  of  a  twin  flexible  cable,  which  in  the  case  of  small 
jib  cranes  can  hang  loose  where  the  height  of  lift  is  small ; 
j  otherwise  means  must  be  provided  to  take  up  or  pay  out 
the  cable  as  the  load  is  lifted  or  lowered ;  this  is  carried  out 
by  means  of  a  small  drum  from  12  in.  to  30  in.  diameter, 
according  to  the  length  cf  cable  to  be  coiled.  This  drum 
may  be  fitted  with  a  coil-spring,  which  is  wound  up  as  the 
load  descends  and  unwinds  as  the  load  is  lifted,  so  keeping 
the  cable  taut ;  or  another  method  is  to  fit  inside  the  drum  a 
small  series  motor  arranged  so  that  it  exerts  just  sufficient 
pull  to  drive  the  drum  and  keep  the  cable  taut  when  lifting, 
but  when  lowering,  the  load  overcomes  the  torque  of  the 
motor ;  this  method  is  much  more  costly  than  the  former, 
as  it  entails  extra  wiring  to  transmit  current  to  the  motor. 
The  flexible  cable  should  have  a  good  covering  to  protect  it 
from  mechanical  damage;  this  covering  may  either  be  cord- 
braided  or  hard  rubber-covered. 

Only  direct  current  can  be  used  for  these  magnets,  and 
they  can  be  constructed  for  any  voltage  up  to  500,  although 
most  makers  prefer  to  keep  to  about  220  if  possible.  Where 
an  alternating  current  supply  only  is  available  it  is  necessary 
to  provide  a  motor  generator  to  supply  a  direct  current,  but 
-  even  where  thi9  is  necessary  the  saving  obtained  by  the  use 
of  a  magnet  is  such  that  it  quickly  repays  the  outlay.  The 
current  consumed  varies  from  about  5  amperes  "for  a  magnet 
18  inches  diameter  up  to  about  70  amperes  for  one  62  inches 
diameter,  based  on  a  voltage  of  220. 
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FAN    .MOTORS-STARTING  AND  SPEED. 

The  method  of  controlling  the  speed  of  a  tan  motor 
and  of  bringing  it  from  rest  up  to  working  speed  depends 
primarily  upon  the  kind  of  current  for  which  the  fan  is  m- 
u  tided  '  Broadly,  the  distinction  between  a.c.  and  d.c.  fan 
motor*  is  that  the  starting  torque  of  the  a.c.  machine  is 
low  (and  the  energy"  required  for  starting  correspondingly 
high),  whereas  the  starting  torqae  of  the  d.c.  machine  is 
high'  also,""the  rotor  of  an  a.c.  fan  motor  runs  fastest  when 
th-  controller  is  on  the  first  notch,  whereas  that  of  a  d.c 
motor  runs  fastest  on  the  last  notch  of  the  controller. 

The  armature  resistance  in  the  average  d.c.  fan  motor  is 
very  low,  and  the  back  e.m.f.  developed  docs  not  become  of 
much  importance  until  half  full  speed  is  attained  Maximum 
resistance  is  placed  in  series  with  the  motor  when  the  con- 
1,  oiler  first  closes  the  circuit,  and  this  resistance  is  removed 
progiessively  as  the  motor  gathers  speed.  •  , 

On  the  other  hand,  minimum  resistance  is  placed  in  series 
with  an  a.c.  motor  on  starting  As  the  motor  torque  in- 
creases the  controller  is  moved  forward  and  extra  resistance 
is  inserted  which  limits  the  speed .  attained.  Ihe  starting- 
torque  of  a  plain  induction  motor  is  low,  hence  the  machine 
takes  a  heavy  starting  current.  This  disadvantage  mav  be 
overcome  in  single-phase  motors  by  using  a  '  shading  coil, 
which  consists  of  a  single  turn. of  copper  wye  wound  round 
one  half  of  each  field  pole.  The  net  effect  of  the  regular-  coil 
and  of  the  shading  coil  is  to  produce  a  comparatively  strong 
Starting  torque.  Another  method  is  to  provide  for  starting 
the  machine  as  a  repulsion  motor,  then  shitting  the  brushes 
so  that  it  operates  as  an  induction  motor  just  before  reaching 
s\  net  ronous  speed.— Electrical  Age. 


on  "  overhead  "  expehses — from  rent  to  car  fares.  In  other 
words,  it  shows  that  from  20  to  25  per  cent,  are  the  average 
figures  for  "  overhead,"  and  that  23  per  cent,  may  be  taken 
as  a  fair  average  under  ordinary  conditions. 


LABOUR  4a40 


OVERHEAD  5,54i 


PROFIT  &  is± 


HOW  TO  PREPARE  AN  ESTIMATE. 

Estimatino-  is  the  vital  part  of  the  electrical  contracting, 
business,  and  it  will  be  agreed  on  all  sides  that  the  estimate 
can  place  the  business  in  bankruptcy  or  put  it  in  a  flounsh- 
ino-  condition.  Correct  estimating  depends  upon  a  great 
many  factors,  and  the  estimator  must  know  a  great  dea 
about  many  things.  Business  methods  are  the  essential 
element  of 'the  estimate,  but  handling  labour  and  the  pur- 
chasing of  material  are  also  the  component  parts  of  it.  It 
mav  reasonably  be  said  that  the  estimator  in  large  compli- 
cated construction  work  holds  the  financial  future  of  his 
firm  at  the  point  of  his  pencil.  .- , 

\ccurate  estimating  is  possible  only  by  comparing  the 
quantities  of  labour  and  material  actually  used,  with  the 
amounts  estimated.  In  order  to  do  this  it  is  necessary  to 
keen  in  some  permanent  form  a  record  of  the  quantities  used 
in  compiling  the  estimate.  Some  element  of  uncertainty 
enters  into  estimating,  but  there  should  be.no  "  guess  work 
permitted  in  such  a  vital  business  matter.  Estimating  shou  d 
be  based  on  experience  from  contracts  and  work  already- 
performed.  This  experience  will  be  available  if  correct 
accounting  methods  are  practised.  This  involves  keeping  an 
accurate  record  of  each  piece  of  work,  big  or  little,  and  of 
the  amount  of  material  and  labour  used.  Every  estimate 
should  be  composed  of  four  elements  :— 

1.  Labour. 

2.  Material. 

3.  Overhead. 

4.  Profit.  . 

The  electrical  contractor  who  wants  to  set  his  selling 
prices  so  that  they  will  return  a  fair  profit  above  all  ex- 
pense-, must  first  know,  in  addition  to  his  labour  and 
material  costs,  his  own  "  overhead  "  expense,  that  is,  how 
much  he  spends  each  year  on  running  the  business. 

There  are  a  lot  of  items  that  enter  into  this  overhead,  such 
as  rent,  light,  telephone,  heat,  insurance,  taxes;  etc.  When 
these  are  all  added  uo  the  result  will  be  surprising. 

The  best  figures  we  have  been  able  to  collect  from  various 
sources  on  contractors'  and  dealers'  overhead  indicate  that 
for  every  five  shillings  the  contractor  collects  during  the 
year  from  one-fifth  to  one-fourth  of  this  amount  is  expended 


As  an  example,  let  us  figure  the  selling  price  of  a  certain- 
job,  the  labour  for  which  comes  to  £40,  and  the  material 
to  £60,  while  the  margin  for  overhead  is  to  be  23  per 
cent    with  a  profit  of  10  per  cent,  for  the  contractor. 

\pplv  the  rule  :  "  To  the  cost  of  labour  and  material  add 
50  per  cent."  This  at  once  gives  the  selling  price,  and  this 
price  will  net  the  contractor  10  per  cent,  profit  after  paying 
him  for  the  23  per  cent,  outlay  in  "  overhead  "  charges, 
which  he  has  been  expending  to  keep  his  business  going. 

Supposing  the  labour  for  the  job  is    £<\o. 

And  the  material  for  the  job   £-bo. 

Then  the  total  labour  and  material  is  ...  £,100. 
Now  add  50  per  cent,  to  cover  "  over- 

head"  and  profit     •   ;&5°- 

This  makes  a  selling  price  of    £lS°- 

From  this  it  will  be  seen  that  the  cost  : 

of  labour  and  material  is    £100. 

The  profit  and  "  overhead  "  will  be......  £5°-y 

Now  deduct  23  per  cent,  for  "  overhead  "  £-34^ 
This  leaves  a  profit  of  10.3  per  cent.  . 

for  the  contractor   T,~   x^S  10  °- 

'  This  matter  has  to  be  very  carefully  considered,  and  the 
-  right  way  "  must  be  adopted,  or  the  contractor  will 
find  himself  put  of  pocket  instead  of  being  on  the  sate  side 
\s  an  example,  the  wrong  way  to  estimate  would  be  to  add 
ihe  23  per  cent,  overhead;  and  the  10  per  cent,  profit  to  the 
cost  of  labour  and  material  as  follows  :— 

Total  cost  of  labour  and  material    £100. 

Add  23  per  cent.  "  overhead,"  and  10 

per  cent,  profit    ^33- 

Supposed  selling  price  ••  £}^' 

Subtracting  cost  of  labour  and  material  £100. 

L.Cti  ves   •   i 

Now  subtract  23  per  cent.  "  overhead  "  £V34a- 
Leaves,  instead  of  profit,  an  actual  loss  of     £  1  j. 
'  There  are  many  wavs  and  many  theories  for  counting  this 
«  overhead  "  in  "the  selling  price.    One  , contractor  may  hnd 
that  his  own  percentage  for  -'overhead      may  be  a  1 ittle 
higher  than  the  23  per  cent,  advocated  here.    On  the  othei 
S   another  contactor  may  find  his  to  be  a  httle .  lower 
The  method  outlined  here  involves,  of  course   the  simplest 
steps   but  it  will  prove  useful  to  the  prudent  business  man 
v  o  wants  to.proVide  in  his  selling  price  a  fair  profit  for 
himself,  that  Is!  after  repaying  his  outlays  for  "  overhead^ 
Bv  this  method  he  can  include  his  23  per  cent,  and  10  per 
cent,  by  merely  adding  50  per  cent,  to  the  costs  of  labour  and 
material.   — 

The  Cost  Of  Electric  Light-According  to  the  "  gectnea 
Age,"  satisfactory  electric  lighting  in  offices  costs  about _  the 
same  as  the  clean-towel  service,  and  for  much  less  than  it  costs 
to  sweep  the  floors  and  empty  the  waste-paper  ^^/'g 
were  electric  light  much  more  expensive,  its  cost  be 
amply  repaid  by  the  better  facilities  for  working  and  for -super 
vision  and  by  the  livelier  feeling  which  it  engenders  in  customers, 
clients  and  workpeople  alike. 
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SIEMENS  MOTORS 


—  for  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.G. 4 

TELE8RAMS :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE:  CITY  5160. 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


BANK  OF   FOUR   400    KVA.    10,000    V.   SINGLE-PHASE   TRANSFORMERS   FOR  JAPAN. 
Telegrams  and       ■■    ■  lm.1  J  TO 


i  Cables : 

Juno— London. 


Johnson  aND  Phillips  I™ 

QiARLTON.  LONDON.S.E. 


Telephone : 
400  Greenwich. 


Laying     Henley's    Cables     for     the     Buenos    Aires    Western  Railway 

SPECIFY    HENLEY'S    CABLES    for  use  under  any 
working  conditions,  indoor  or  outdoor;  in  soil,  water  or  air. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD.,  Blomfield  Street,  LONDON,  E.C.  2. 


WELLS 

—  WASTE  OIL  — 

FILTERS 

With  Patent  "SIGHT- FEIO"  SYPHONS 

Over  22,000  Sold. 

MONEY    SAVERS  to    any  ueen 
Machinery. 

Pay  first  cost  in  a  short  time.  Dirtied 
Oil,  which  has  hitherto  been  tbrowo 
away,  oan  be  filtered  and  used  again 
and  again, 

Ho.  1 — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 

17-in.  x  g-ln   85/- 

Mo.  2. — Two  top  chambers  hold  about 
3  gallons  oil,  22-in.  x  10-ln.  50/- 
No.  3. — Two  top  ohambers  hold  abonl 
e  gallons  oil,  27-ln.  x  12-in.  70/- 
Ho.  4. — Two  top  chambers  hold  about 
12  gallons  oil,  36-in.  x  16-ln.  110/- 
No.  6. — Two  top  chambers  hold  about- 
24  gallons  oil,  43-in.  x  23-in.  189/- 

Write  for  List  of  Testimonials  and  Samples  of  Work  done  bp  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  with  galvanised 
Iron  bottoms,  enamelled  bright  red,  attractive  in 

appearanoe. 

The  PUMP  Is  a  foroe  pump,  made  of  polished 
brass,  simple  in  its  construction.  It  is  screwed  Into 
Its  plaoe,  and  oan  be  easily  taken  out  for  filling  the 
Cabinet  from  a  barrel. 


CAPACITY. 

PRICE. 

50  olio.. 

49..  —oh 

SO 

43.,  ,. 

20 

•Oa.  ., 

12  .. 

33..  „ 

8 

28s.  ,. 

Prices  subject  to  current  rate  of  advance, 

A,  O.WELLS  A  00..BSR,  Midland  Rd.,  St.  PanoraS, 

LONDON,  N.W.  1. 
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everywhere. 

Current  Topics. 

How  ever  necessary  or  essestial  to  the  successful  con- 
duct of  this  war,  Slate  control  of  any  industry  in  time 
of  peace  does  not  necessarily  make 
State  Control    for    progress    or    serve    the  best 
of  Industry.     interests  of   the  particular  industry 
'controlled.      To  my  mind  there  is  a 
very  important  aspect  of  the  industrial  situation  to  he 
kept   in    mind    now    that    the    Government   is  daily 
increasing  its  hold  over  most  of  the  essential  industries 
of  the  country.     The  question  at  issue  as  affecting 
manufacturers  and  employees  is,  Will  that  control  cease 
altogether  with  the  return  of  peace  ? 

In  setting  up  the  huge  organisation  which  at 'present 
deals  with  many  of  our  home  industries  in  the  interests 
of  the  naval  and  military  authorities,  the  Government 
has  necessarily,  perhaps,  appointed  a  large  number  of 
officials  as  controllers,  sub-controllers,  inspectors,  etc., 
a  considerable  percentage  of  whom  are  extremely  ill- 
fitted  for  the  posts  to  which  they  have  been  promoted. 
There  is  scarcely  a  manufacturer  of  war  material  to-day 
who  has  not  come  up  against  one  or  other  of  these 
deadheads  in  the  course  of  his  business,  and  had  reason 
to  complain  of  the  circumstances  which  necessitate  Mich 
obstructions  in  the  way  of  legitimate  progress. 

Most  of  the  inefficients  arc  comparatively  high-salaried 
men,  many  of  them  no  doubt  attracted  to  Government 
service  by  the  generous  scale  of  payment  for  such  ser- 
vices as  they  are  theoretically  supposed  to  render. 
Some  of  these  individuals  holding  lucrative  Government 


jobs  to-day  have  previously  failed  ignominiously  in 
private  industrial  enterprise,  and  to  such,  a  war,  with 
its  immediate  needs  in  the  engineering  field.  Came  as  a 
salvation.  What  is  to  become  of  these  men  when  the 
war  is  over?  They  will  still  be  incompetent  to  lake  up 
responsible  positions  with  private  firms,  and  the  State, 
tnuie  to'  its  pre-war  tenets  in  connection  with  the  Civil 
Service,  will" be  loth  to  send  them  about  their  business. 

In  the  circumstances,  and  taking  into  account  the 
vast  experience  which  control  of  industry  has  given  it 
during  the  warring  period,  the  Government  may  elect  to 
retain  its  controlling  interest  over  certain  important 
industries  with  a  view  to  finding  employment  for  some, 
if.  not  all,  of  this  collection  of  incompetents.  Such  a 
possibility  must  not  be  lost  sight  of  because  of  its 
undesirabilitv.  Too  much  Government  interference 
with  vital  industries  savours  of  the  German  method 
■without  the  efficiency  and  thoroughness  of  German 
organisation. 

Private  enterprise,  backed  by  Government  support  in 
all  essential  questions  and  by  State  subsidy  wherever 
necessary,  is  the  ideal  to  be  aimed  at,  and  to  this  end 
it  behoves  every  branch  of  industry  to  form  its  own 
industrial  or  trading  organisation  if  such  be  not  already 
in  existence.  A  well-organised  trade,  all  of  whose 
principal  representative  firms  are  members  of  a  properly 
constituted  association,  charged  with  promoting  the 
interests  of  that  particular  trade,  is  in  a  far  better 
position  to  place  its  claims  before  the  State  than  any 
number  pf  individual  firms.  Already  such  associations 
as  the  C.M.A.,  B.E.A.M.A.,  Motor  Traders',  and  other 
similar  organisations  have  consolidated  their  interests 
of  the  particular  trades  they  represent,  and  have  proved 
of  considerable  assistance  to  the  Government  in  con- 
nection with  war  requirements. 

In  spite  of  the  existence  of  several  excellent  trading 
combinations,  such  as  those  above  referred  to,  there  is 
still  a  considerable  lack  of  co-operation  in  many  branches 
of  industrv,  and  the  sooner  those  unrepresented  branches 
get  together  and  set  up  suitable  representative  com- 
mittees, or  form  mutual  benefit  associations  of  a  like 
nature,  the  better  for  industry  as  a  whole.  The  only 
possible  drawback  or  risk  attaching  to  such  trading 
combinations  is  in  over-multiplication.  The  fewer  the 
representative  associations  the  better,  always  provided 
that  all  branches  of  industry  are  adequately  safe- 
guarded. 

It  is  totally  unnecessary,  for  instance,  to  constitute  a 
score  of  separate  associations  to  watch  over  the 
interests  of  the  electrical  industry.  Taking  that 
industry  as  a  case  in  point,  it  is  better  to  form  an  all- 
embracing  association  such  as  the  B.E.A.M.A.,  with 
sub-committees  or  branches  charged  with  the  conduct 
of  each  particular  branch  of  the  main  industry.  Such 
an  arrangement,  by  virtue  of  the  larger  membership 
and  scope  of  its  operations,  carries  far  greater  weight 
when  seeking  Government  aid  and  support  than  would 
a  multiplicity  of  smaller  associations  connected  with 
lamps,  accessories,  instruments,  dynamos  and  motors, 
and  the  hundred-and-one  details  which  go  to  the  con- 
stitution of  the  industry  as  a  whole. 

Such  trading  and  industrial  associations  must  in  no 
sense  of  the  term  be  "rings  "  or  "trusts  "  aiming  at  a 
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monopoly  and  fancy  prices  in  particular  trades.  Their 
principal  aims  and  objects  should  be  the  maintenance 
of  the  quality  of  British  goods,  the  securing  of  a  fair 
profit  on  all  goods  sold,  standardisation  with  a  view  to 
cheapened  production,  and  last,  but  by  no  means  least,  ' 
the  promotion  of  a  satisfactory  relationship  between 
employers  and  employees. 

Take  the  match  industry  as  an  example  of  what  is 
required.  Prior  to  the  war  the  v  ariety  of  matches  on 
the  British  market  was  legion.  Now  a  match  is  a 
match  the  world  over.  It  has  but-one  primary  function 
--immediate  self-ignition  by  light  friction,  thus  giving 
a  small  flame  of  temporary  duration,  which  can  be  used 
for  any  required  purpose,  such  as  the  lighting  of  a 
gas-jet,  a  pipe,  a  gas-stove,  a  fire,  or  a  candle.  There 
is  no  necessity  for  the  existence  of  a  multiplicity  of 
types  of  matches  ;  half  a  dozen  at  the  outside  would 
fill  all  present-day  requirements,  simplify  and  cheapen 
production, ^  make  for  facile  distribution  to  consumers, 
and  incidentally  strengthen  the  hands  of  British  match 
manufacturers  against  foreign  competition. 

The  same  arguments  apply  to  practically  every  article 
produced  bv  British  labour.  All  the  products  of  British 
industrv  can  be  classified  and,  if  need  be,  standardised. 
Where,  then,  is  the  necessity  for  such  industrial  civil 
warfare  as  existed  among  many  British  manufacturers 
in  pre-war  days?  Whilst  our  truly  British  firms  were 
cutting  one  another's  throats  over  the  prices  of  their 
several  productions,  the  Hun  traveller,  by  peaceful 
penetration,  was  establishing  his  stranglehold  on  the 
markets. 

It  may  be  urged  by  those  opposed  to  trade  combina- 
tion that  such  co-operation  and  community  of  interests 
is  a  bar  to  progress,  inasmuch  as  a  given  industry, 
having  by  judicious  co-ordination  established  itself, 
standardised  its  products,  agreed  upon  its  selling  prices, 
and  found  or  created  the  necessary  markets  for  its 
goods,  have  nothing  more  to  do  save  turn  out  as  many 
articles  as  there  is  a  demand  for.  So  it  might  be,  if  we 
only  had  our  own  country  to  consider,  and  if  the  British 
nation  were  the  only  nation  of.  manufacturers. 


But,  as  against  this  view,  there  is  and  always  will  be 
international  competition  to  aot  as  a  spur  and  incentive 
to  the  British  manufacturer  to  go  one  better  every  time. 
Had  the  British  electrical  industry  stood  firm  some 
years  ago,  organised  itself  as  it  is  doing'  to-day,  and 
elected  no  foreigner  to  its  representative  associations, 
it  would  not  io-day  find  itself  in  the  unfortunate  position 
of  a  syndicate  in  which  the  principal  partners  have  sold 
out  their  interests  and  joined  the  opposition.  There 
was  probably  no  other  industry  in  this  country  so 
thoroughly  undermined  bf  Hun  influence  as  was  the 
British  electrical  industry  just  before  the  outbreak  of 
war. 


Railway  companies  wisely  adopted  the  practice  some 
vears  ago  of  utilising  the  lamps  on  railway  stations  for 
the   dual    purpose    of    lighting  and 
Railway  Station  indicating  the  names  of  the  respective 
Lamps  and      stations.      This  latter  purpose  was 
Indexes.       effected,    as    everyone    knows,  by 
affixing  strips  of  glass  in  the  upper 
part  of  the  rectangular  lamp  on  which  the  letters  were 
engraved.     When    the   Lighting   Restrictions  Order 


came  into  force,  the  greater  portion  of  the  glass  was 
oh  scured  by  a  distemper  of  a  dark  hue,  which 
smothered  up  the  name.  Now  that  the  long  dark  nights 
are  coming  on  I  sincerely  hope  that  the  managers  and 
district  managers  of  railway  companies  will  study  the 
convenience  of  those  who  travel  on  their  railways.  One 
of  the  best  ways  that  they  can  do  this  is  to  give 
instructions  for  the  names  to  be  washed  clear  again,  so 
ihat  they  fay  be  easily  readable.  If  the  white  name  of 
the  station  is  objected  to,  then  the  ^difficulty  may  be 
overcome  by  painting  the  letters  over  with  green 
"  Shadolite. "  This  will  be  effective,  and  will  not  be  so 
conspicuous  as  the  necessary  track  signal  lights. 

Elektron. 


PROGRESS  IN  FURNACE  ELECTRODES. 

The  first  carbon  electrodes  for  use  in  electrometallurgy 
were  made  from  a  mixture  of  anthracite,  bituminous  coal, 
and  tar,  pressed  in  moulds  and  cooked  at  1,800  deg.  Fahr. 
As  might  be  expected,  these  electrodes  were  impure,  porous, 
and  poor  conductors.  Hard  carbons  of"  high  conductivity  are 
now  obtained  by  using  more  carefully  selected  raw  materials, 
finely  ground,  well  mixed,  subjected  to  very  high  pres- 
sure and  then  more  or  less  comple  tely  "  graphitised. "  Good 
anodes  are  so  hard  that  they  should  be  moulded  wherever 
possible  to  the  final  form  desired,  before  being  baked.  Though 
carbon  is  generally  employed  as  the  material  for  electric 
furnace  electrodes,  metal  electrodes  are  sometimes  used 
where  the  reducing  or  carburising  effect  of  carbon  electrodes 
would  be  objectionable.  Metallic  electrodes  may  be  of  the 
same  composition  as  the  metal  melted  in  the  furnace,  or 
they  may  be  of  some  other  metal  which  it  is  desired  to  in- 
corporate with  the  furnace-  "  charge  "  to  yield  a  certain 
alloy.  Wastage  of  carbon  electrodes  is  now  greatly  reduced 
by  sheathing  them  so  as  to  prevent  their  being  burnt  to  a 
"  neck  "  just  above  the  furnace,  and  also  by  screwing  new 
electrodes  on  to  the  ends  of  "  stumps,"  sc  as  to  utilise  the 
latter  completely.  Since  new  carbon  electrodes  cost  £i$  or 
more  per  ton,  whereas  stumps  have  a  scrap  value  of  only 
£1  10s.  per  ton,  the  importance  of  eliminating  rejected 
stumps  is  obvious.  There  are  many  types  of  terminals  for 
electrodes,  and  it  is  important  to  choose  one  which  permits 
carbons  to  be  used  economically,  which  maintains  satisfac- 
tory contact  for  the  very  heavy  current  to  be  carried,  and  is 
not  damaged  unduly  by  heat  or  flames  from  the  furnace. 

Sometimes  a  bottom  or  "  sole  "  electrode  is  provided  in 
the  base  of  the  furnace  chamber  so  that  current  passes  right 
through  the  charge  between  the  upper  and  lower  electrodes. 
In  such  cases  the  bottom  electrode  may  be  built  up  from 
blocks  of  carbon,  but  a  more  durable  construction,  giving 
higher  electrical  conductivity,  is  to  embed  a  number  of  metal 
rods  vertically  in  refractory  material.  The  latter  provides 
the  element  of  durability  both  in  respect  of  sustaining  the 
molten  metal  charge  and  in  protecting  the  conducting  rods 
from  melting",  except  at  the  top  surface,  where  Lhey  make  a 
perfect  contact  with  the  charge.  The  lower  end  of  the  metal 
rods  mav  be  set  in  a  water-cooled  iron  block  which  forms 
one  terminal  for  the  current  leads.  Such"  a  "  compound 
electrode  "  is  obviously  both  durable  and  of  high  conduc- 
tivity. When  the  furnace  is  working  the  conductivity  is 
further  increased  by  the  fact  that  the  refractory  filling 
between  the  rods  acquires  more  or  less  electrical  conduc- 
tivity at  high  temperatures. 


Cheap  Varnish-Lacquer. — Ordinary  cheap  varnish  (none 
is  very  cheap  nowadays  !)  diluted  with  two  or  three  vo'umes 
of  methylated  spirit  makes  an  effective,  quick-drying  coating; 
for  protecting  small  pieces  against  rusting.  The  varnish  is 
most  easily  applied  by  dipping,  but  a  brush  or  spray  may  be 
used  if  preferred. 

The  Electrification  of  Railways.  By  Gisbert  Kapp.  Is 
beautifully  illustrated  and  most  interesting  Price  Is.  post  free,  from 
Electricity  Office. 
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Mies 


If  you  have  not  seen  a 
copy  of  our  new  Heating 
Price  List  No.  10,600A  you 
should  send  for  one  at  once. 


Don't  delay  ordering  your  stock  of  fires  until  the  thermometer  is 
below  zero — you  may  not  be  able  to  get  delivery  then. 

Order  now  and  you  will  be  in  a  position  to  supply  your  customers 
promptly. 

Our  "Coil  Type"  QUEAD  FIRES  attain  red-heat  in  a  few  seconds. 

They  are  not  intended  to  be  portable  but  they  can  easily  be  moved 
from  place  to  place. 

They  have  strong,  cast-iron  cases,  are  fitted  with  detachable  shelves 
at  the  top    and   with    handles  which 
remain  cool  even  when  the  fires  are 
running  at  full  heat. 

They  are  made  on  a  new  system 
in  which  fire-clay  of  a  special 
composition    plays    a  pro- 
minent  part   in  producing 
rapid  radiation  of  heat. 

They  are  supplied  in  a 
number  of  attractive 
designs  and 
finishes. 


The 

British  Thomson-Houston  Co.,  Ltd., 

Mazda  House, 
77,  Upper  Thames  Street,  London,  E.C.  4. 

Mazda  House  is  very  easy  to  reach — it  is  only  two 
minutes'  walk  from  Mansion  House  Station  and 
three  minutes  from  the  Bank. 
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C.C.  Work. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 
(Continued  Jrom  page  615.) 

Q.  6. — A  shunt  wound  dynamo  when  run  at  goo 
revolutions  per  minute  gives  180  amperes  at  a  pressure  of 
460  volts.  The.  shunt  -current  taken  by  the  machine  is 
8  amperes,  the  resistance  of  t'he  armature  is  0.05  ohms, 
and  the  brush  drop  is  2  volts.  Find  the  speed  at  which 
the  same  machine  will  run  as  a  motor  on  a  460-volt 
supply  when  taking  a  current  of  150  amperes. 


A.  6. — -In  the  case  of  a  shunt  dynamo,  the  armature 
has  to  supply  both  the  main  and  the  shunt  currents  ; 
so  that  in  the  present  example,  the  armature  current  — 
180+8=188  amperes. 

Voltage  drop  due  to  resistance  of  armature  winding 

=  188  x  .05  =  9.4  volts. 
.•.  Total  voltage  drop  in  armature  circuit 
=  9.4+2=11.4..  .. 

In  a  dynamo, 

Induced  e.m.f.  =  terminal  voltage  +  volts  drop  in 
armature  circuit  =460+11.4  =  471.4  volts. 

For  a  given  machine  (whether  a  dynamo  or  a  motor) 
working  with  a  constant  flux,  the  induced  e.m.f.  is  pro- 
portional to  the  speed, 

i.e.,  471.4  =  ^x900   (1) 

Next,  consider  the  machine  running  as  a  motor  taking 
150  amperes  from  a  460-volt  supply.  The  shunt  current- 
remains  unaltered  ;  and  if  the  demagnetising  effect  of 
armature  reaction  be  negligible,  the  magnetic  flux  is 
the  same  as  when  the  machine  was  working  as  a  dynamo. 
In  the  case  of  a  shunt  motor,  however,  the  current 
through  the  armature  is  less  than  the  supply  current  by 
that  in  the  field  winding  ;  so  that  the  armature  current 
=  150  -  8  =  142  amperes,  and  the  voltage  drop  in  the 
armature  winding  =  142  x  .05  =  7.1  volts. 

.•.  Total  voltage  drop  in  armature  circuit  =  7.1  +2  =  9.1. 
But  in  a  motor, 
Induced  e.m.f.  =  terminal  volts  -  volts  drop  in  armature 
-circuit 
=  460-9.1  =  450.9  volts. 
If  R  be  the  speed  in  r.p.m.  of  the  machine  as  a  motor, 

then  450.9=  &  R    (2) 

471.4  900 
45^9  ~~  77 
7?=86i  r.p.m. <. 


Dividing  (1)  by  (2),  we  have 


Q.  7. — Explain  a  method  by  which  the  resistance  of  a 
short  length  of  copper  .bar  or  cable  may  be  found 
accurately. . 


A.  7. — The  most  accurate-method  of  measuring  a  low 
resistance  such  as  that  of  a  short  length  of  copper 
bar  or  cable  involves  the  employment  of  some  form 
of  the  Kelvin  double  bridge. 

In  Fig.  8,  r  represents  the  conductor  whose  resistance 
is  required.  Two  massive  clamps  p  and  q  are  attached 
to  r,  and  two  contact  knife-edges  1  and  2  press  against  it 
at   any  suitable  "distance   apart.    This  arrangement 

Arithmetic  of  Eleotebcal  Engineering.  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  30 
exercises.    Price  2s.  lid.  net,  post  free  from  Electricity  Office. 


 ^7  

ensures  that  the  stream-lines  of  current  are  parallel 
with  the  length  of  the  conductor  at  the  potential  points 
I  and  2.  A'  is  a  standard  low  resistance  (preferably  oi 
approximately  the  same  value  as  r)  with  potential  ter- 
minals 3  and  4.    The  adjacent  ends  of  r  and  R  are 


:  B 

r?<-|P 

a  si  If 

connected  together  through  a  heavy  copper  conductor 
and  a  plug  P.  Between  the  potential  terminals  2,  3,. 
and  1,  4,  are  connected  two  resistances  which  should  be 
large  in  comparison  with  r  and  R,  and  bearing  on  which' 
are  sliding-contacts  5  and  6,  having  a  galvanometer  G 
and  a  key  K  between  them. 
The  test  is  carried  out  thus  : — 

With  plug  P  closed,  contacts  5  and  6  are  adjusted 
until  there  is  no  deflection  of  the  galvanometer  on  closing 
K.  P  is  then  removed,  and  the  same  contacts  are  given 
the  slight  adjustment  necessary  to  balance  the  bridge. 
The  balancing  with  P  in  and  out  is  repeated  until  the 
galvanometer  remains  undeflected  under  the  two  con- 
ditions. Let  a,  b,  c,  and  d  be  the  values  of  the  resist- 
ance arms  (see  Fig.  8)  when  this  state  of  equilibrium 
has  been  attained.  With  P  open,  the  Kelvin  arrange- 
ment becomes  the  ordinary  Wheatstone  bridge,  so  that 
ft  c 

If  this  condition  still  exists  when  P  is  closed, 

b  d 

and  the  galvanometer  at  the  same  time  indicates  that 

T  CC  C 

the  Kelvin  bridge  is   balanced,  then  ■=  =       =  -=. 

R       b  d. 

Hence  tlie  value  of  r  can  be  determined.  Further,  from 
a  knowledge  of  the  distance  between  the  contact  points 
1  and  2,  the  resistance  per  unit  length  of  the  conductor 
can  be  calculated. 

The  correctness  of  the  expression  employed  for  deter- 
mining r  can  be  proved  thus  : — 

If  I,  iy  and  ?'2  be  the  currents  through  the  different 
arms  (Fig.  8)  when  the  bridge  has  been  balanced,  then 
voltage  drop  between  1  and  5  =  voltage  drop  between 
1  and  6, 

i.e.,  Ir  +  i\  a  =  i2  c 
.Similarly,  voltage  drop  between  5  and  4=  voltage  drop 
between  6  and  + 

i.e.,  I  R  +%i  b  =  iid 

r  _  izc — i\  a 
''•  22      i&—i{b    "    •••    '"  W 
But  since  the  bridge  is  balanced  when  P  is  out. 
a  _  c 

F.  7 

{1),  we  get 
b  =  ~d 

The  bridge  method  of  determining  resistance  possesses 
a  great  advantage  over  methods  depending  upon  the 


Substituting  for  c  in 
r 

R  = 
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Telative  fall  of  potential  along  conductors  carrying  the 
same  current,  in  that  any  slight  variation  in  the  current 
does  not  affect  the  accuracy  of  the  result. 

(To  be  continued.) 


TELEGRAPHY. 


Being  solutions  to  the  questions  set  in  the  Grade  I.  Examina- 
tion in  Telegraphy  held  by  the  City  and  Guilds  of  London 
Institute  on  May  2,  1917. 


The  Solutions  Compiled  by  "  Silver  Medallist." 


[Continued  from  page  606.) 

Q.  11. — Why  is  it  that  if  the  same  battery  pole  is 
always  directed  to  the  line  a  non-polarised  receiving 
instrument  cannot  be  used  on  an  ordinary  central 
battery  condenser-worked  telegraph  circuit  ? 

A. — In  a  central  battery  worked  telegraph  circuit  the 
polarised  sounder  is  actuated  by  the  discharging  and 
charging  of  the  condenser  when  the  key  is  alternately 
depressed  and  raised.  The  discharging  imrjulse  aug- 
ments the  existing  magnetism  in  the  polarised  instru- 
ment causing  its  armature  to  be  attracted.  On  the 
release  of  the  key  the  charging  current  passing  through 
the  sounder  in  the  opposite  direction  weakens  the 
polarity  and  thus  permits  the  sounder  spring  to  become 
effective  in  restoring  the  armature  to  its  normal  or 
raised  position. 

If  a  non-polarised  instrument  were  employed  on  such 
a  circuit  the  probability  is  that  it  would  be  too  insensi- 
tive to  respond  to  condenser  impulses.  Assuming 
however,  that  a  non-polarised  instrument  could  be 
adjusted  to  the  requisite  sensibility  to  be  actuated  by 
condenser  impulses,  the  armature  would  "invariably  be 
attracted  by  the  .action  of  these  impulses  irrespective  of 
their  direction,  so  that  when  the  key  is  operated  the 
sounder  armature  would  remain  permanently  down 
and  signalling  would  be  impossible. 


Q.  12. — Describe  an  experiment  by  means  of  which 
you  could  produce  a  closed  magnetic  circuit,  and  state 
how  you  would  prove  that  the  body  was  magnetised. 


Fig.  7, 


wire  as  shown  in  Fig.  7.  A  soft  iron  armature  A  is  held 
away  from  the  electro -magnet  so  formed  by  means  of 
an  adjustable  spiral  spring  5,  the  tension  of  which  can 
be  varied  by  the  regulating  screw  R.  On /dosing  the 
circuit  of  an  electrical  source  B  through  the  coils  of  the 
electro-magnet,  the  armature  will  be  attracted  (pro- 
vided that  the  tension  of  the  spring  has  been  properly 
adjusted)  thus  showing  that  the  magnetic  field  which 
has  been  brought  into  existence  traverses  the  electro- 
magnet and  its  armature.  The  arrangement  constitutes 
a  closed  magnetic  circuit,  and  so  long  as  the  current 
remains  constant  the  armature  will  remain  in  position 
against  the  poles  of  the  electro-magnet.  If  the  electrical 
circuit  be  broken,  the  magnetic  flux  will  disappear,  and 
the  armature  will  be  withdrawn  owing  to  the  action  of 
the  spring,  which  now  operates. 

If  a  compass  needle  be  brought  into  the  near  neigh- 
bourhood of  the  electro-magi\et  while  the  current  is 
circulating  in  the  coil  and  while  the  armature  is  in  the 
attracted  position,  no  deviation  of  the  needle  from  the 
magnetic  meridian  will  be  observed,  thus  proving  that 
there  is  no  external  magnetic  field.  There  must,  how- 
ever, be  an  internal  magnetic  field  since  the  armature 
remains"  attracted  ;  j  the  arrangement  therefore  consti- 
tutes a  closed  magnetic  circuit  as  has  already  been 
stated. 

(To  be  continued.) 

(Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and  Tele-phony 
Grade  1  "  19041914,  -price  2s.  gd.  post  free  from 
Electricity  Ofrce.} 


ELECTRIC  MOTOR  CONTROL  GEAR* 


A. — A  simple  method  is  as  follows  : — A  horse-shoe 
shaped  piece  of  very  soft  ir  n  M  is  wound  with  insulated 


(Continued  from  pagc6i$.) 

Speed  Regulation  by  Field  Control. — Whenever  speed 
variation  is  required  it  may  be  obtained  most  readily  by 
inserting-  resistance  in,  or  removing  it  from,  the  shunt  field 
circuit  so  as  to  vary  the  strength  of  the  shunt  field.  For 
a  constant  speed  job,  the  shunt  regulator  may  be  set  once 
lor  all  and,  if  necessary,  the  regulator  may  then  be  locked 
up  as  a  safeguard.  In  other  cases,  the  regulator  is  so  placed 
that  the  workman  can  adjust  it  without  moving  from  his 
working'  position. 

If  a  motor  be  started  or  subjected  to  a  heavy  load  whilst 
the  field  is  weak,  the  armature  current  may  be  dangerously 
high,  and,  to  prevent  this,  Igranic  speed  setting  and  speed 
regulating  controllers  are  fitted  with  trembling  relay,  the 
winding  of  wihich  is  in  series  with  the  motor  armature.  The 
relay  armature  is  arranged  to  short-circuit  the  field  regu- 
lating resistance  when  and  for  so  long  as  the  motor  current 
exceeds  a  pre-determined  value.  Full  motor  field  is  main- 
tained so  long  as  the  armature  current  is  above  the  pre- 
determined limit;  directly  the  current  falls  below  that  limit 
the  relay  re-inserts  the  field  resistance  (the  amount  of  which 
is  fixed  by  the  ordinary  regulator  setting)  and  the  motor 
then  accelerates,  but  the  armature  current  will  also  in  all 
probability  rise  above  the  limit  again  so  that  the  relay  arma- 
ture trembles  for  some  time  until  the  motor  reaches  the 
speed  for  which  the  regulator  is  set,  without  the  armature 
current  having  much  exceeded  the  desired  limit.  Of  course, 
there  are  cases  in  which  the  motor  is  liable  to  dangerous 
overload,  even  though  the  field  be  kept  at  full  strength, 
and  safety  is  then  assured  only  by  an  overload  relay  which 
stops  the  motor  when  the  current  is  considerably  in  excess 
of  that  for  which  the  trembling  relay  is  adjusted. 

If  the  field  regulating  resistance  be  suddenly  removed  from 

*  Abstract  of  paper  read  by  J.  T.  Mould  before  the  Asso- 
!  ciation  of  Supervising  Electricians. 
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a  motor  which  is  running-  at  high  speed  under  a  weak  field, 
(here  is  a  tendency  for  the  motor  to  run  as  a  generator  and 
feed  current  to  the  line.  Where  large  motors  are  concerned, 
this  may  cause  flashing  and  burning  on  the  commutator,  to. 
prevent  which  a  slow-down  relay  may  be  used.  This  is 
identical  with  the  trembling  relay  already  described,  except 
tli.it  it  inserts  all  the  field  resistance  when  the  current  ex- 
ceeds a  predetermined  value.  In  this  case  the  field  resistance 
is  only  removed  permanently  (although  the  regulator  be 
moved  to  the  "  resistance  out  "  position)  when  the  speed 
of  the  motor  has  beefi  so  far  reduced  that  there  is  no  ex- 
cessive "  generator  current."  The  action  of  the  accelerating 
trembling  relay  and  of  the  slow-down  relay  are  diametri- 
cally opposed,  but  it  can  he  arranged  that  only  the  correct 
relay  is  in  action  at  any  particular  moment.'  Dynamic 
braking,  by  short-circuiting  the  armature  through  a  suit- 
able resistance,  is  very  useful  in  stopping  machine  tools 
which  have  considerable  in*  ti;;.  The  braking  should  be 
graduated  in  order  to  secure  best  results,  and  for  this  pur- 
pose a  field  regulating  relay  mav  be  used  so  that  the  brak- 
ing current  is  maintained  at  a  high  value  until  the  speed 
has  been  reduced  considerably.  The  result  is  the  quickest 
stop  consistent  with  safety. 


Fig.  10. 

Spced-sclting  Controllers  consist  of  a  sell-acting  starter 
fitted  with  accelerating  trembling-relay  and  dynamic  brak- 
ing device,  a  hand-operated  field  regulator,  and  a  push- 
button or  drum-type  master  switch.  A  speed-regulating 
controller  may  consist  of  a  self-acting  panel  and  a  drum- 
type  combined  master  switch  and'  field  regulator,  or  it  may 
consist  of  a  simple  push-button  master  switch  (say,  with 
buttons  for  start  and/or  accelerate;  inch;  retard;  and  stop) 
and  a  self-acting  "  compensated  solenoid  "  control  panel,  as 
in  Fig.  10.  On  this  panel,  both  the  starting  resistances  and 
the  field  regulating  resistances  are  under  the  control  of  a 
crosshead  which  is  pulled  up  by  a  solenoid  and  falls  by 
gravity,  its  speed  in  either  direction  being  determined  by  a 
dashpot.  The  solenoid  is  compensated  to  give  equal  pull 
throughout  its  stroke.  Normally,  it  exerts  sufficient  pull 
to  prevent  the  crosshea'd  slipping  down  bv  gravity.  When 
the  "  accelerate  "  button  is  pressed  the  solenoid  is  strength- 
ened so  that  it  will  lift  the  crosshead.  When  the  "  retard  " 
button  is  pressed,  the  solenoid  circuit  is  broken  and  the 
crosshead  moves  downward.  In  either  case  the  crosshead 
stops  where  it  is  directly  the  button  is  released,  and  the" 
motor  speed  remains  constant  at  the  corresponding  value. 
Pressing  the  "  stop  "  button  opens  a  clapper  switch  in  the 
motor  circuit,  and  the  crosshead  falls  to  the  "  resistance 
in  "  position  ready  for  the  next  start.  The  inching-button 
causes  the  motor  circuit  to  be  closed,  but  none  of  the  start- 
ing resistance  is  removed;  the  motor  starts,  but  is  not 
accelerated,   and  as   soon  as  the   button   is   released  the 


clapper  switch  opens  and  the  motor  stops.  For  reversing 
machines,  a  "  reverse  "  control-button  is  provided  and  two. 
double-pole  clapper  switches  are  added  to  the  self-acting 
panel. 

From  these  few  notes  it  may  be  seen  that  modern  control 
gear  for  electric  motors  is  almost  endowed  with  intelligence. 
It  relieves  the  workman  of  responsibility  and  protects  the 
pocket  of  the  employer.  Owing  to  the  protection  which  it 
affords  to  machinery  and  the  ease  with  which  it  can  be 
operated,  it  makes  possible  higher  working  speed,  and 
therefore  increases  output.  At  the  same  time,  it  results  in 
better  work  by  leaving  the  workman,  free  to  give  undivided 
attention  to  his  job. 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  una  us  questions  preferable 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best  In 
fudging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  no't 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  'drain 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  nom  de  plume,"  but,  both  in  the  case  of  questions- 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with- 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  ii. 
I  have  a  lead-covered  three-core  paper-insulated  high- 
tension  cable.  I  desire  to  join  this  cable  to  a  triple  con- 
centric cable  which  is  also  lead-covered.  The  pressure  is 
11,000  volts,  and  the  cables  are  run  on  hangers  fixed  to 
the  side  of  the  wall  of  a  tunnel.  Will  you  please  say  what 
the  best  method  is  for  making  this  joint  ?— "Comtound." 

Question  No.  12. 
Is  it  possible  to  use  electricity  for  tool-hardening  ?  By 
tool-hardening  I  mean  hardening  large  tools  such  as  are 
used  for  large  machines,  that  is,  roughing  tools  for  lathes, 
slotting  machines,  and  planers. — "  Muffle." 

(Replies  to  Questions  11  and  12  must  be  received  not  later 
than  Oct.  20th). 

Question  No.  13. 
A  25  h.p.  motor  driving  an  air  compressor  is  sparking 
badly  at  one  set  of  brushes.  I  have  overhauled  the  brush 
gear,  and  I  find  that  the  brushes  are  equally  spaced,  yet 
the  sparking  is  very  pronounced  at  any  load.  The  com- 
mutator is  blackened  about  three  parts  of  the  way  due 
to  this  heavy  sparking.  Will  you  please  say  what  is  likely 
-to  be  wrong  ? — "  Com-pole." 

Question  No.  14. 
A  mercury  vapour  lamp  when  switched  on,  lights  up  for 
a  moment  and  then  goes  out.    It  does  this  every  time. 
Is  this  due  to  bad  vacuum  or  to  defective  tilting  mechanism  ? 

[Replies  to  Questions  13  and  14  must  be  received  not  later 
than  Nov.  3rd. 


Answers  to  Questions. 

Question  No.  q. 
A  fault  has  occurred  on  a  three-core  paper-insulated 
cable,  causing  a  complete  burn  out  for  a  distance  of  several 
feet.  The  cable  is  lead  covered  and  armoured,  and  the 
service  cut-outs  are  the  usual  iron  type.  Can  you  give 
me  a  method  of  localising  this  fault,  bearing  in  mind  that 

the  ordinary  loop  test  cannot  be  applied  in  this  case  ?  

"  Burn." 
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Replies  to  Question  No.  9. 
The  replies  that  were  received  in  connection  with  this 
question  showed  considerable  judgment,  but  the  majority 
of  the  competitors  appear  to  have  misunderstood  the 
gist  of  the  problem.  Under  these  conditions  we  therefore 
suggest  that  all  our  readers,  who  take  an  interest  in  cable 
testing,  should  have  another  try.  As  a  hint  we  may 
say  that  the  problem  simplified  is  :  Given  the  area  of  the 
conductors  of  a  three-core  cable,  how  would  you  find  its 
length  ?  Both  ends  are  clear  and  are  not  connected  earth. 
— (Editor,  Electricity). 

(Replies  to  Question  9  must  be  received  not  later  than  Nov.  -2nd.) 


Question  No.  10. 
A  two-phase  motor,  12  h.p.  1,440  revs,  per  minute, 
when  starting  against  30  per  cent,  of  full  load,  does  not 
behave  satisfactorily.  It  now  has  a  short-circuited  rotor, 
and  I  have  been  wondering  if  matters  would  be  improved 
(a)  by  fitting  a  wound  rotor  with  a  resistance  in  series,  or, 
<b)  by  inserting  an  auto-transformer  in  the  primary  circuit  ? 
The  latter  would  perhaps  be  cheaper,  but  I  would  like  to 
know  their  relative  merits. — "  Squirrel." 

The  first  prize  (10s.)  has  been  awarded  to  "  Yele  "  for 
the  following  reply  :— 

Unfortunately  the  question  does  not  suggest  the  nature 
of  the  trouble  when  the  motor  is  starting  against  30  per 
cent,  full  load  torque.  Of  course,  if  there  is  a  tendency 
for  the  rotor  to  cog  and  crawl  at  some  fraction  of  the  syn- 
chronous speed,  this  is  probably  due  to  the  rotor  not  being 
central  in  the  stator.  If  this  is  so,  the  flux  is  then  on  one 
side  and  the  stator  develops  a  "  governing  tooth  "  and 
slot  As  every  rotor  tooth  passes  the  governing  slot  it 
makes  it  alternately  more  easy  and  difficult  for  the  zig-zag 
leakage  to  pass  and  the  rotor  tends  to  stick  in  the  position 
of  minimum  reluctance.  The  flux  in  the  governing  tooth 
is  therefore  at  zero  twice  in  each  cycle,  and  at  each  of 
these  two  instants  the  rotor  is  free  to  move  forward  one 
rotor  slot  pitch. 

(a)  Wound  Rotor  : — 

A  squirrel  cage  rotor  will  exert  more  starting  torque 
in  any  position  than  a  wound  rotor  will  exert  in  its  most 
favourable  position,  because  the  whole  periphery  of  the 
rotor  is  working  without  any  flux  distortion. 

The  average  difference  is  about  20  per  cent,  in  favour 
of  the  squirrel  cage  rotor.  Moreover,  as  regards  normal 
running  conditions,  a  wound  rotor  is  liable  to  give  trouble 
on  the  slip  rings  if  there  are  bad  joints  in  the  belt,  or  if 
the  machine  is  subject  to  vibration,  that  is,  if  there  is  no 
device  for  lifting  the  brushes. 

(b)  Auto-transformer  : — 

This  method  would  be  decidedly  cheaper  as  it  would 
only  be  necessarv  to  bring  out  one  intermediate  tapping 
in  each  phase  for  starting.  Then,  by  means  of  two  extra 
contacts  on  an  ordinary  double-pole  change-over  switch, 
the  windings  of  the  stator  may  be  put  directly  across  the 
mains  immediately  the  rotor  gets  in  step,  and  the  primary 
circuit  of  the  auto  is  opened  at  the  same  time. 

As  the  starting  torque  is  proportional  to  the  square  of 
the  impressed  voltage  on  the  windings  of  the  motor,  it 
should  be  possible  to  obtain  from  40  per  cent,  to  50  per 
cent,  more  torque  for  the  same  amount  of  current  from 
the  mains. — "  Yele." 

The  second  prize  (5s.)  has  been  awarded  to  "  Sapper  " 
for  the  following  reply  : — 

(a)  To  fit  a  wound  motor  is  a  very  expensive  proposition 
at  the  present  time  owing  to  price  of  copper  and  insulation, 
it  means  either  a  new  motor  or  rewinding  old.  one,  fitting 
slip  rings,  and  in  any  case  a  short  circuiting  device,  as  it  is 
not  good  practice  to  short  circuit  slip  rings  on  the  rotor 
of  a  motor  of  such  a  h.p. 


I  do  not  advise  this  method  at  all,  as  the  alterations 
required  are  not  worth  while  for  such  a  small  machine. 

Although  the  resistances  of  rotor  starters  may  be  heavy 
rated,  owing  to  continuous  use  and  heating  up,  the  in- 
sulation may  break  down,  thus  causing  endless  trouble, 
such  as  grounded  rotor  when  starting  up  ;  this  may  cause 
machine  not  to  run  up  to  synchronous  speed,  and  when 
rotor  is  short-circuited  it  may  jump  up  to  speed  or  stay 
at  the  speed  it  ran  up  to. 

(b)  By  inserting  an  auto  starter  money  is  saved,  also 
trouble,  as  by  use  of  an  auto  with  correct  ratio  a  good 
starting  torque  is  obtained  on  fairly  low  voltages. 

The  best  tappings  on  auto  are  about  50,  60  and  75  per  • 
cent. ,  this  is  generally  the  standard  practice,  and  if  necessary , 
these  connections  may  be  reversed  on  most  makes  of  trans- 
formers, giving  25,  40  and  50  per  cent.  I  think  that  the 
first  ratio  is  best  as  starting  machine  against  30  per  cent, 
full  load  a  better  torque  would  be  obtained,  and  jump  in 
voltage  at  last  step  would  be  small. 

The  50  per  cent,  jump  in  voltage  at  first  step  may  take 
a  fairly  large  current  from  mains,  but  it  would  be  small 
compared  with  100  per  cent,  jump  of  present  method, 
which,  I  presume,  is  switching  stator  straight  on  line,  also 
machine  will  run  up  to  speed  quicker,  and  by  your  present 
method  machine  may  sometimes  take  perhaps  30  to  60 
seconds,  and  perhaps  two  tups,  thus  you  have  a  heavy 
current  all  that  time,  and  if  starting  Tip  is  required  many 
times  per  day,  every  little  reduction  in  running  cost  helps 
you  know. — Sapper.  

COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member.  . 

(Continued  from  page  602.) 
Mr.  F.  W.  Crawter  :  On  page  97  the  author  discusses 
the  desirability  of  the  electric  lighting-  of  exchanges 
being  placed  in  the  hands  of  a  telegraph  or  telephone 
engineer,  and  he  says  :  "  Between  the  power  require- 
ments of  telegraphy  and  telephony  and  the  complexities 
of  the  various  systems  of  lighting  there  is,  however, 
a  wide  difference.  "    How  anybody  who  is  familiar  with 
such   intricate  apparatus  as  an  automatic  telephone 
exchange  can  complain  of  the  complexities  of  an  electric 
lighting   installation  I  cannot  understand.       I  think 
colonial  engineers  are  to  be  congratulated  on  the  life 
that  they  have  obtained  from  the  various  applications 
of  their  secondary  batteries  under,  to  them,  novel  con- 
ditions, quite  up  to  the  average  of  batteries!  in  this 
country,  and  I  think  that  this  is  all  the  more  creditable, 
because  the  conditions  of  operation  of  a  battery  in  a 
common  battery  telephone  exchange  are  not  quite  on  all 
fours  with  the  care  required  by  a  battery  in,  say,  an 
electric  lighting  plant,  primarily  because,  in  order  to 
allow  for  extensions,  the  boxes  in  the  first  instance  are 
provided  large  enough  to  contain  consideraby  more 
plates  than  are  at  first  installed.  "    Consequently  in 
order  to  do  away  with  the  large  volume  of  acid  which 
would  otherwise  be  present  if  one  installed,  say,  7  plates 
only  in  a  box  capable  of  holding  25  plates,  dummy 
displacement  tanks  are  utilised  to  avoid  having  such  a 
large  volume  of  acid.    Even  so,  there  is  not  the  same 
range  of  specific  gravity  between  charge  and  discharge 
as  obtains  in,  say,  an  electric  lighting  battery,  and 
gravity  readings,  therefore,   are  not  such  a  correct 
indication  as  to  the  condition  of  the  cell.    To  deal  with 
this  point  it  is  now  becoming  the  practice  of  the  British 
Post  Office  to  specify  within  limits  what  the  variation 
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in  gravity  shall  be  in  cases  where  the  hoxes  are  not 
filled  with  their  complete  complements  of  plates.  The 
author  refers  also  to  the  use  of  secondary  batteries  for 
telegraph  work,  and  1  think  he  might  have  put  the 
ease  perhaps  a  little  more  strongly  when  he  says  that 
with  such  batteries  complaints  of  weak  signals  are  not 
often  received,  as  every  telegraph  man  knows  that  with 
secondary  batteries  the  signals  are  much  stronger  than 
with  primary  batteries.  With  regard  to  the  charging 
of  secondary  batteries,  1  consider  that  for  small 
capacities  it  is  simpler  to  charge  direct  from  the  mains 
.  through  a  resistance  rather  than  through  a  motor- 
generator,  but  with  larger  capacities  charging  off  the 
mains  would  be  rather  wasteful. 

Mr.  C.  C.  F.  Monckton  :  I  only  arrived  in  England 
a  week  or  two  ago  from  one  of  the  farthest  colonies 
in  the  Empire,  namely,  Fiji,  and  possibly  it  will  be  of 
interest  if  I  describe  what  we  are  doing  there.  The 
paper  should  lead,  I  think,  to  considerable  standardi- 
sation, but  at  the  same  time  I  think  there  are  special 
conditions  in  each  colony  which  will  make  variations 
necessary,  depending  more  essentially  on  the  labour 
and  atmospheric  conditions.     In  Fiji  we  are  troubled 
a  good  deal  with  the  high  cost  of  living  and  expensive 
labour.    There  are  three  classes  of  labour  in  Fiji.  For 
cutting  down  timber  we  employ  Fijians  to  whom  we 
pay  :s.  a  day.     For  other  work  we  pay  Indians,  who 
E  have  been  for -five  years  in  the  colony,  2s.  a  day,  and 
we  hav  e  to  pay  untrained  white  labour  12s.  to  13s.  a 
day.    It  will  I  bus  be  seen  that  the  labour  conditions  are 
fairly    severe.      We   are    able   to  get   a  competent 
linesman  from  New  Zealand  for  £200  a  year,  rising 
to  .£25°  a  year.    In  his  paper  the  author  has  dealt 
with   the  question  of  delays  in  delivery  •  we  know 
how  difficult  it  is  to  get  goods,  and  necessarily  ,so 
at  such  a  distance.  In  a  place  like  Fiji  it  means  making 
provision  for  about  two  years  ahead    With  regard  to  the 
question  of  administration,  in  Fiji  we  have  a  separate 
telegraph  and   telephone  department.     The  superin- 
tendent of  the  telegraph  department  is  responsible  not 
only  for  the  enineering  side  but  also  for  sending  out 
accounts,  both  telegraph  accounts  and  telephone  and 
wireless  accounts.     He  is  also  responsible  for  collecting  . 
the  revenue.    In  tmvn.-,  three  governing  factors  have  to 
be  borne  in  mind:  first,  the  expensive  labour;  secondly, 
the  hurricanes;  and  thirdly,  the  poor  house  construc- 
tion.   In  the  towns  in  Fiji  we  use  iron-bark  poles  from 
Australia.    A  few  old  poles  of  15  years'  standing  are,  I 
believe,  in  existence,  but  the  existing  system  in  Fiji  was 
.started  only  about  six  years  ago.    A  little  of  the  sap 
wood  has  deteriorated,  but  otherwise  every -pole  ' that 
was  erected  six  years  ago  is  almost  perfect.    We  have 
_  very  narrow  streets,  and  there  is  not  much  room  for 
the  poles.    Balconies  jut  over  the  street,  and  in  some 
cases  we  have  \o  use  iron  brackets  fixed  to  the  houses. 
Then  we  have  to  contend  with  the  poor  house  const  ruc- 
tion  and  the  hurricanes.    When  a  hurricane  occurs  a 
jgood  many  of  the  roofs  of  the  houses,  which  are  made 
of  galvanised  iron,  fly  off.    The  galvanised  iron,  some- 
times flying  about  100  yards,  may  easily  cut  through 
Go  wires.     We  have  gradually  reduced  the  number  of 
overhead  wires,  and  are  now  putting  down  13  pairs  of 
armoured  cabies  to  get  over  the  difficulty.    These  iron- 
bark  poles  are  very  heavy  and  costly,  and  in  the  country 
districts  where  transport  is  more  difficult,  we  use  iron 
poles    of    tubular   consti uction.     We    have  recently 
followed  wireless  practice,   and  over  a  river  of 


yards'  span  have  used  7/19  silicon  bronze  wire,  which 
seems  satisfactory'.  I  have  noticed  one  thing  which 
may  have  been  observed  by  other  engineers — namely, 
that  when  we  use  square  iron-bark  poles  creepers  do 
rot  grow  up  them.  I  have  been  out  in  Fiji  for  five 
years;  for  the  first  four  years  there  were  practically  no 
thunderstorms,  so  I  took  no  precautions;  but  during 
the  last  hot  season  the  lightning  was  very  troublesome 
indeed,  and  I  am  now  trying  Siemens  v  acuum  ai  resters 
at  different  points  along  the  lines.  In  one  case  of  a 
fire  last  year  I  traced  the  cause  to  the  lightning  striking 
the  galvanised  iron  roof,,  going  through  the  woodwork 
of  the  house,  and  then  out  through  the  telephone  wire. 

Mr.  D.  H.  Kennedy  :  In  considering  Canada,  the 
author,  after  describing  the  method  of  preparing  the 
boiled-out  joint,  says  :  "  The  splice  on  a  dry-core  cable 
is  undoubtedly  its  weakest  point,  but  this  form  of  joint 
when  carefully  made  is  so  reliable  that  breakdowns  are 
of  very  rare  occurrence.  It  is  in  almost  general  use  in 
the  United  States."  He  speaks  apparently  with  com- 
mendation of  that  system.  In  dealing  with  Australia 
he  confines  hiself  to  this  remark:  "The  Post  Office 
method  of  jointing  and  drying  out  dry-core  cables  is 
followed,"  and  there  is  no  comment.  Some  London 
telephone  and  telegraph  engineers  doubt  whether  the 
present  type  of  dry  joint  is  the  best.  It  undoubtedly 
offers  the  facility  that  when  trouble  occurs  we  can  turn 
on  the  dry  compressed  air  and  remove  the  trouble  very 
quickly  ;  but,  on  the  other  hand,  the  cost  of  desiccating, 
which  seems  to  be  very  frequently  necessary  in  a  large 
city,  where  the  joints  are  open,  air-space  joints  become 
very  considerable.  I  notice  that  in  the  recent  issue  of 
Preece's  Telegraphy  "  a  remark  is  made  in  regard  to 
the  British  method  of  drying  out  joints — namely,  that 
it  is  practically  confined  to  the  British  Isles,  and  that 
the  American  system  is  on  quite  other  lines.  I  should 
be  glad  if  Mr.  Weightman  would  give  us  his  opinion  as 
to  the  respective  merits  of  the  two  systems. 

(To  be  continued.) 
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Trade  Notes. 

From  Messrs.  Meldrums,  Ltd.,  Tirrtperley,  near  Manchester, 

come  Leaflets  Nos.  86  and  89.  The  former  relates  to  Refuse 
Destruction  and  Power  Production,5"  and  illustrates  some  of 
the  Refuge  Destructor  plants  supplied  by  this  well-known  firm. 
Leaflet  89  deals  with  Apparatus  for  Chemical  and  Explosives 
Works,  Bleach  and  Dye  Works,  Oil  Refineries,  Colour  and 
Plant  Works,  etc.  Mixing  Pans,  Acid  Eggs,  Stills,  Water 
and  Acid  Elevators,  Air  Compressors,  etc.,  are  among  the  many 
classes  of  apparatus  manufactured  by  Messrs.  Meldrums  for 
this  purpose. 

The  Aeronautical  Institute  of  Great  Britain  has  recently 
decided  on  a  scheme  of  classification  of  its  various  members, 
now  rapidly  approaching  the  thousand  mark.  It  has  been 
decided  that  the  Institute  shall  consist  of  Members,  Associate 
Fellows  and  Fellows,  Honorary  Fellows,  and  Associates.  Perhaps 
the  more  interesting  class  of  membership  to  our  readers  is  the 
last-named,  inasmuch  as  the  Associateship  of  the  Institute 
(A.Aer.Inst.)  is  open  to  accredited  members  of  the  public  who 
desire  to  take  advantage  of  the  educational  and  other  facilities 
offered  by  the  Institute,  and  designed  with  the  special  purpose 
of  .helping  to  promote  the  technical  efficiency  and  industrial 
opportunities  of  those  who,  on  joining  the  Institute,  are  not 
yet  entitled  to  Fellowship  or  Associate  Fellowship.  The  privi- 
leges of  Associates  are  by  no  means  inconsiderable,  and  full 
particulars  will  be  furnished  on  application  to  the  Institute 
at  3,  Arlington  Street,  St.  James's,  London. 

Field  Telephones  for  Army  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  Illustrations.  2s.  9d.  post  free  from  Electricity 
Office. 
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Various  Items. 


West  Hartlepool. — Sergeant  Ryan,  who  previous  to  joining 
the  Colours  was  employed  in  the  Electricity  Departmerit, 
has  been  awarded  the  Military  Medal. 

Carlisle. — Lieut.  Eric  Sleight,  who  prior  to  joining  the  Forces 
was  the  manager  of  the  tramways  undertaking,  has  been  severely 
wounded,  and  has  had  his  foot  amputated. 

Aston.— Acting-Corporal  of  Horse  Albert  Edward  Jackson, 
who  was  formerly  on  the  staff  of  the  Electric  and  Ordnance 
Accessories  Company,  Limited,  has  been  killed  in  action. 

Bingley. — Pte.  Fred  Wilkinson,  York  ^.nd  Lancaster  Regi- 
ment, who  prior  to  enlisting  was  an  apprentice  with  Mr.  V. 
Ferra'nd,  electrician  and  motor  engineer,  has  been  killed  by 
an  enemy  sniper. 

Leicester— Lieut.  F.  H.  Webb,  R.F.A.,  'son  of  Mr.  S.  H. 
Webb,  a  former  president  of  the  Electrical  Contractors'  Asso- 
ciation, has  received  the  award  of  the  Military  Cross.  Prior 
to  joining  the  Army  he  was  in  business  with  his  father  at 
Leicester. 

Meetings. — The  Junior  Inst.  Engineers  will  meet  at  39,  Victoria 
Street,  Westminster,  S.W.,  on  Friday,  19th  inst.,  at  8  p.m., 
when  there  will  be  a  lecturette  (and  discussion)  on  "  The  Appli- 
cation of  Coal  Gas  to  Commercial  Vehicles,"  by  W.  A.  Tookey, 
M.I.Mech.E.,  M.I.A.E. 

Leeds. — Sergeant  Ernest  Brown,  who  before  joining  the  Colours 
was  employed  as  a  conductor  on  the  Corporation  tramcars, 
has  been  killed  in  action.  Pte.  R.  Baddeley,  who  was  in  the 
same  employ,  has  been  admitted  to  hospital  at  Aberdeen  suffering 
from  trench  fever. 

Rotherham. — The  Electricity  Committee  propose  to  increase 
the  salary  of  Mr.  E.  Crow,  the  borough  electrical  engineer  and 
manager,  by  £100  per  annum,  and  have  also  decided  to  again 
consider  the  question  of  an  increase  of  salary  when  the  new 
generating  station  is  completed. 

South  Shields.— Mr.  H.  S.  Ellis,  Corporation  electrical  engineer, 
has  been  asked  by  the  local  Controller  to  act  as  honorary  repre- 
sentative of  the  Coal  Control  Department  for  the  Counties  ot 
Durham  and  Northumberland,  and  the  Electricity  Committee 
have  granted  him  leave  to  devote  part  of  his  time  to  these 
duties. 

Recommended  for  Bravery.— Lance-Corporal  Eddie  George 
Williams  (25),  of  Tynant,  Tylorstown,  has  been  killed  in  action. 
Prior  to  the  war  he  was  an  electrical  engineer  driver  at  the 
Tylorstown  Colliery  Co.'s.  Works.  His  tanks  officer  reports 
that  he  had  been  recommended  for  decoration  for  bravery  and 
coolness  under  fire. 

Military  Honour.— Pte.  William  Brown,  Black  Watch,  who 
previous  to  enlistment  was  employed  by  Messrs.  Kennedy, 
Stark  and  Co.,  electricians,  of  Glasgow,  and  Paisley,  has  been 
awarded  the  Military  Medal  for  performing  important  duties 
with  great  bravery  and  devotion  nnder  heavy  shell,  rifle  and 
machine-gun  fire.  . 

Belfast.  —  Lance-Corporal  J.  Robinson,  Royal  Inniskilhng 
Fusiliers,  recently  killed  in  action,  was  a  conductor  in  the  Belfast 
Corporation  Tramways  before  he  joined  the  Inniskilling  Fusiliers 
battalion  of  the  renowned  Ulster  Division  in  September,  1914- 
He  had  seen  a  great  deal  of  active  service  in  the  interim,  and 
died  gallantly  fighting  in  one  of  the  hardest-fought  actions  of 
the  campaign  of  this  year. 

Cavan. — At  the  meeting  of  the  local  Board  of  Guardians 
last  week  the  Clerk  reported  that  he  had  information  to  the 
effect  that  by  installing  an  oil  gas  plant  for  driving  the  water 
pump  and  the  plant  for  electric  lighting,  a  saving  of  at  least 
/81  per  annum  could  be  made  in  the  workhouse  expenditure. 
It  was  decided  to  ask  Mr.  J.  P.  Tierney,  electrical  engineer, 
Dublin,  to  prepare  a  scheme  for  the  electric  lighting  of  the  house 
and  for  pumping  as  above  mentioned.  The  initial  cost  would 
be  about  £800. 

High-Tension  Insulators. — Much  remains  yet  to  be  done  m 
the  way  of  building  high-reliability  porcelain  insulators  for 
extra  high-tension  transmission  systems.  Liberal  margin  of 
mechanical  strength  is  an  obvious  necessity,  and  two  weak  points 
which  have  been  responsible  for  a  good  deal  of  trouble  are 
porosity  in  the  porcelain  and  unsuitable  joints  between  com- 
ponent parts  of  insulators.  Porosity  in  the  porcelain  leads 
to  absorption  of  moisture  and  hence  to  leakage  currents,  heating 
and  cracking  or,  in  winter,  disintegration  by  frost.  Joints 
unsuitably  designed  or  made  may  lead  to  cracking  from  expan- 
sion and  contraction  effects.  During  the  past  two  years  insulator 
breakdowns  on  certain  American  long  distance  lines  have  been 
so  frequent  that  Prof.  Ryan  has  been  commissioned  to  under- 


ake  an  extensive  research  into  the  porosity  of  porcelain  in- 
sulators. Insulators  are  vital  components  in  any  transmission 
line,  and  on  their  reliability  depends  nothing  less  than  the  security 
of  current  supply  over  the  lines  they  carry. 

Blackpool.— Word  has  just  been  received  in  Blackpool  of 
the  death  of  Mr.  John  Hesketh,  chief  electrical  engineer  of  the 
Australian  Commonwealth.  He  was  49  years  of  age.  When 
the  Blackpool  Corporation  decided  upon  an  extensive  system 
of  electric  lighting  in  1893  Mr.  Hesketh  was  appointed  the 
first  electrical  engineer,  and  he  served  the  town  well  for  several 
years.  In  1896  he  was  appointed  by  the  Queensland  Govern- 
ment to  organise  the  telegraph  and  telephones  of  the  State,  and 
in  1906  he  was  promoted  to  the  chief  electrical  position  in  the 
Commonwealth. 

A  Practical  Man  for  Technical  Instructor.— The  Swansea 
borough  electrical  engineer  (W.  Burr)  is  to  appear  in  a  new 
role  It  appears  that  the  Technical  College  Committee  have 
been  unable  to  find  a  teacher  for  their  class  in  electrical  en- 
gineering and  Mr.  Burr,  rather  than  see  any  of  the  enthusiasm 
of  the  proposed  students  dwindled,  offered  to  come  to  the 
rescue.  The  ordinary  fee  of  the  teachers  is  about  20  guineas 
for  the  session  When  the  question  came  before  the  Committee, 
Colonel  Sinclair,  who  is  chairman  of  the  Electricity  Committee, 
said  the  engineer  had  plenty  to  do,  but  seeing  the  school  was 
hard  pressed,  they  should  strain  a  point.  He  objected  to  the 
principle  involved.  ..  , 

Bolton.— An  interesting  war  function  took  place  at  Bolton 
last  week,  when  the  Mayor  presented  the  D.C.  Medal  to  Lance- 
Corporal  John  Wharton.  The  award  had  been  granted  for 
services  connected  with  the  Intelligence  Department  of  the 
Forces  Prior  to  enlisting  in  the  Royal  Engineers,  he  was 
engaged  as  an  electrician  with  Mr.  James  Morris,  Knowsley 

Street  Gunner   Ernest   Gerrard,    R.F.A.,    has   made  the 

supreme  sacrifice.  Prior  to  enlistment  he  was  a  driver- in  the 
service  of  the  Corporation  Tramways.  He  was  31  years  of  age 
and  a  son  of  Mr.  Wm.  Gerrard,  also  of  the  Tramways  Dept 

Largest  Submerged  Coal  Store.— What  is  claimed  to  be  the 
largest  under-water  storage  pit  for  coal  is  now  nearmg  com- 
pletion at  the  Brunot  Island  station  of  the  Duquesne  Light 
Co  (Pittsburg)  This  will  accommodate  100,000  tons,  water 
being  taken  from  the  river  for  flooding  purposes.  Last 
year  spontaneous  combustion  in  the  storage  piles— due  to 
oxidation  of  the  fine  coal  and  progressive  over-heating  in  the 
body  of  the  heaps— caused  several  serious  fires  and  so  much 
loss  of  coal  that  it  was  decided  to  build  the  submerged  store- 
pit  Even  when  the  coal  is  so  stacked  (in  air)  that  it  does  not 
catch  fire  it  is  almost  invariably  suffers  in  quality  by  surface 
oxidation,  by  disintegration  and  by  loss  of  volatile  constituents^ 
Instruction  in  Technical  Optics.— At  the  last  meeting  of  the 
Governing  Body  of  the  Northampton  Polytechnic  Institute 
Professor  Frederic  J.  Cheshire,  Director  of  the  Department  of 
Technical  Optics  in  the  Imperial  College  of  Science  and  Tech- 
nology, South  Kensington,  S.W.,  was  appointed  Honorary 
Head  of  the  Technical  Optics  Department  of  the  Northampton 
Polytechnic  in  accordance  with  the  Schemes  of  the  Board  ol 
Education  and  of  the  London  County  Council  for  the  provision 
of  instruction  in  technical  optics.  These  schemes  may  now, 
therefore  be  regarded  as  definitely  and  fully  launched,  and  it  is 
not  too  much  to  hope  that  in  view  of  the  careful  consideration 
given  to  their  elaboration  their  effect  upon  the  training  of  present 
and  future  generations  of  optical  workers  will  be  an  important 
factor  in  replacing  the  optical  trade  of  this  country  m  the  leading 
position  which  it  occupied  until  about  the  last  quarter  of  the 
nineteenth  century. 

Glvn-Neath.— In  our  issue  of  September  7  last  we  chronicled 
the  fact  that  the  R.D.C.  had  come  to  an  agreement  with  the 
Aberpergwm  Colliery  Co.,  by  which  the  parish  would  be  illu- 
minated by  electricity  obtained  from  them  in  bulk  and  dis- 
tributed by  the  Council.  At  the  last  meeting  of  the  latter 
body,  held  this  week,  the  chairman  (Mr.  W.  B  Trick  J. P.) 
spoke  of  the  unnecessary  and  vexatious  trouble  which  had 
been  caused  them  by  the  alleged  failure  of  the  Aberpergwm 
Estate  officials  to  adhere  to  the  original  heads  of  the  agreement 
mentioned.  He  said  the  Council  had  never  had  to  deal  with 
a  more  miserable  body  of  men  than  those  connected  with  the 
Aberpergwm  Estate.  The  heads  of  the  agreement^  19  5 
were  accepted,  and  now  the  Agent  had  forwarded  an  entirely 
new  agreement,  and  the  position  was  that  another  meeting 
of  parishioners  would  have  to  be  convened  and  the  two  agree- 
ments placed  before  them  to  decide.  On  the  other  hand,  Messrs. 
Cory  Bros.,  of  Resolven,  had  met  the  Council  very  fairly,  and 
he  was  of  opinion  they  would  have  to  go  back  to  Messrs.  Cory 
Bros,  again. 
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C.T.S.  WIRING. 


At  the  present  time,  when  most  electrical  engineers  and 
•contractors  are  wondering  how  they  are  going  to  fulfil  their 
obligations  with  their  depleted  and,  in  some  cases,  inex- 
perienced staffs,  I  think  your  readers  who  have  not  had  ex- 
perience with  C.T.S.  wiring  may  be  interested  to  learn  more 
about  this  system. 

In  the  first  place,  the  ideal  system  to  satisfy  the  necessities 
of  the  moment  must  be  one  that  is  self-contained,  that  can 
be  handled  with  impunity  and  installed  in  the  minimum  of 
time  by  semi-skilled  labour  at  a  reasonable  cost,  and  must 
at  the  same  time  comply  with  the  Institution  of  Electrical 
Engineers'  Rules,  which  have  been  adopted  by  practically  all 
the  insurance  companies. 

It  is  a  well-known  fact  that  the  efficiency  of  an  electrical 
-installation,  even  when  the  best  material  obtainable  n  e 
used,  is  entirely  dependent  on  the  workman.  It  is,  therefore^ 
necessary,  particularly  under  the  conditions  appertaining  to- 
day, to  select  a  system  which  approaches  nearest  to  the 
above  ideal.  From  my  experiences,  the  nearest  approach  to 
-this  ideal  is  the  Tough  Rubber  Compound  Protected  Cable, 
so-called  by  the  I.E.E.,  but  better  known  as  C.T.S.,  or  Cab 
Tyre  Sheathed  Cable. 

In  order  to  more  clearly  illustrate  the  advantages  of  this 
system  it  is  necessary  to  briefly  review  the  defects  of  the 
■systems  in  general  use,  when  used  under  adverse  conditions . 

Lead  Covered  Cables. — The  lead  sheathing  is  particularly 
affected  by  electrolysis,  unless  great  care  is  taken  to  pro- 
perly earth  the  system  and  carefully  bond  aU  joints.  Lead  is 
seriously  affected  when  secured  to  damp  brickwork  and 
buried  in  plaster  or  cement,  or  where  there  is  excessive  vibra- 
tion. In  some  situations  where  dry  rot  or  .ammonia  helps 
the  formation  of  lead  acetate  the  lead  covering  gradually 
crumbles  away.  Trouble  is  also  experienced  when  such  cables 
are  subjected  to  changes  of  temperature,  as  in  a  laundry,  due 
to  the  continual  process  of  expansion  which  takes  place  when 
the  temperature  is  high,  as,  unlike  steel,  lead  does  not  return 
to  its  original  form  when  the  temperature  falls  to  norm  il. 
You  thus  get  a  gradual  creeping  of  lead  away  from  the  cleats 
or  saddles  which  in  time  will  leave  the  insulated  conductors 
bare  at  the  points  of  support,  and  when  this  happens  trouble 
soon  follows.  When  lead-covered  wires  are  used  very  care- 
ful handling  and  skilled  labour  in  erecting  and  jointing  is 
rjecessary,  and  they  must  also  be  protected  when  not  in 
sight  in  order  to  conform  with  the  I.E.E.  Ruiles. 

Thin  Metal  Sliraihed  Wires  suffer  from  most  of  the  defects 
of  lead  covered  wire ;  moreover,  they  require  a  number  of 
special  accessories,  and  specially  trained  wiremen  to  erect 
Great  care  must  be  exercised  when  installing  so  as 


to  prevent  damage  to  conductors  and  possible  future  shorts 
and  earths  at  the  bends.  There  is  also  the  possibility  of  the 
thm  sheathing:  being  eaten  aw  ay  by  corrosion,  thereby  ren- 
dering the  earthing  inoperative. 

Wood  Casing  for  dry  situations  on  the  surface  has  still 
much  to  be  said  in  its  favour.  It  is,  however,  not  suitable 
for  damp  situations,  as  it  holds  moisture,  and  in  time  the  in- 
sulation of  the  wires  perishes  and  the  wire  corrodes,  allow- 
ing a  small  arc  to  form,  which  in  turn  may  lire  the  wood 
casing.  A  fuse  is  not  always  a  safeguard  against  this 
danger.  This  system  is  prohibited  from  use  in  damp 
situations  by  the  I.E.E.  Regulations. 

Metal  Conduits.— (Screwed  conduit,  when  installed  with 
proper  inspection  fittings  and  galvanised  where  run  in  wet 
situations,  affords  a  sound  protection  to  the  V.I.R  wires 
against  mechanical  damage  and  dampness.  It  will  not  last 
for  any  length  of  time  in  chemical  works,  or  where  certain 
other  manufacturing  processes  are  being  carried  on  It  is 
also  susceptible  to  condensation,  which  is  another  objec- 
tion to  its  use  in  many  situations.  Water  condenses  inside 
the  conduit,  due  to  changes  of  temperature,  and  rust  rots 
the  insulation  on  the  wires;  and  it  then  becomes  simply  a 
matter  of  time  as  to  when  serious  leakage  and  breakdown 
will  take  p1ace,  the  period  being  governed  by  the  quality 
of  the  wire  installed  and  the  amount  of  moisture  present. 
Various  methods  have  been  used  to  eliminate  the  trouble  due 
to  condensation ;  one  is  to  drain  the  conduit  and  provide  an 
outlet  at  the  lowest  point.  This  may  appear  to  be  all  right 
in  theory,  but  does  not  always  prove'so  in  practice.  Mr.  F. 
Fernie,  the  well-known  authority  on  cables,  in  his  paper' 

Protective  Coverings  for  Rubber  Cables,"  stated:—"  The 
braiding,  while  it  is  generally  assumed  to  be  waterproof,  will 
not  long  resist  the  action  of  condensed  moisture,  more  par- 
ticularly if  it  be  slightly  alkaline,  as  it  frequently  is,  with  the 
result  that  as  soon  as  the  waterproof  qualities  "of  the  braid- 
ing are  destroyed,  it  becomes  a  positive  danger  to  the  cable 
itself,  for  it  acts  as  a  sponge,  with  the  result  that  the  insu- 
lation us  always  in  a  saturated  state,  and  the  onlv  moisture 
drained  out  of  the  conduit  is  that  which  the  coverings  of  the 
cable  cannot  absorb." 

Another  method  which  is  sometimes  used  as  a  last  resource 
is  to  fill  the  conduit  with  hot  bitumen  so  as  to  obtain  the 
equivalent  of  a  solid  system.  This  is  rather  a  troublesome 
and  an  expensive  method,  but  from  my  experience  is  the 
only  one  which  will  satisfactorily  remove  any  possibility  of 
trouble  if  the  conditions  are  such  that  condensation  would 
be  set  up.  „ 

With  regard  to  the  wiring  of  chemical  works,  acid  fac- 
tories, and  the  like,  where  the  atmosphere  is  laden  with 
moisture  and  acid  fumes,  some  engineers  are  still  prepared 
to  advise  the  use  of  steel  conduit,  but  are  careful  to  stipu- 
late that  they  shou'd  be  painted  at  frequent  intervals  with 
some  form  of  bitumastic  or  acid-resisting  paint,  which  goes  to 
.prove  that  the  life  of  the  entire  system  is  dependent  on  the 
proper  periodical  painting  of  the  conduit.  I  will  leave  it  for 
your  readers  to  imagine  what  would  happen  if  the  regular 
f  ainting  was  overlooked  or  carelessly  done,  which  is  not  by 
any  means  unusual  in  a  busy  factory.  You  have  only  to 
remember  that  chemical  corrosion  will  commence  on  the 
smallest  particle  of  exposed  metal,  to  realise  that  the  life  of 
an  installation  of  this  type  is  dependent  on  a  very  weak 
thread.  Other  engineers  endeavour  to  overcome  the  diffi- 
culty by  insisting  on  all  the  joints  being  treated  with  red 
lead  or  bitumastic  paste  with  a  view  to  hermetically  sealing 
the  whole  installation.  Even  if  it  were  possible  to  achieve 
this  object  it  will  not  stop  condensation  where  changes  of 
temperature  take  place,  or  where  there  is  variation  of  tem- 
perature between  different  parts  of  the  system.  Some  ex- 
perts on  the  subject  go  so  far  as  to  say  that  the  air  im- 
prisoned in  the  conduit  when  erecting  is  the  cause  of  trouble 
usually  associated  with  the  electrification  of  cold  storages 
and  similar  places.  This  is  quite  a  feasible  solution,  when 
you  remember  that  the  air  has  a  capacity  for  absorbing  the 
vapour  of  water,  which  rises  very  rapidly  with  the  tem- 
perature, particularly  after  a  certain  temperature  is  reached; 
and  conversely  it  falls  very_  rapidly  when  the  temperature 
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falls.  In  the  wiring  of  ordinary  buildings  some  moisture 
is  almost  sure  to  be  trapped  in  the  conduit  system  when  it' 
is  closed  up,  unless  special  measures  are  taken  to  get  rid 
of  it ;  and  if  the  temperature  falls  at  any  part  of  the  system, 
sax  in  the  pipes  fixed  in  a  cold,  cellar,  or  on  a  damp  wall, 
the  moisture  in  the  conduits  condenses,  owing  to  the  lower- 
ing of  the  capacity  of  the  air  in  the  conduits  to  carry  it, 
the  water  so  formed  runs  down  to  some  favourable  point,  and 
attacks  the  insulation  of  the  cable.  In  coid  stores,  the 
temperature  is  kept  at  from  i5o°F.  upwards  to  i7o°F.  It 
U  a  very  common  figure  for  stores  in  which  frozen  produce 
is  held,  and  330  to  34°F.  is  a  common  temperature  where 
chilled 'pr°dl;cts  are  lltld-  1  he  temperature  of  the  air  when 
the  store  is  being  fitted  may  be  anywheie  up  to  100  F., 
according  to  the  position  of  the  store;  in  this  country  it 
would  probably  not  be  above  So°F.  The  quantity  of  moisture 
present  in  the  air  wou'd,  of  course,  depend  upon  the  tem- 
perature, and  the  relative  humidity;  the  latter  of  course 
varies  considerably,  but  the  saturation  limit  is  a  fair  guide. 
At  8o°F.  a  cubic  foot  of  air  can  carry  1 1  grains  of  moisture, 
while  at  17°F.  it  can  onlv  carry  1  grain;  even  with  a  com- 
paratively low  humidity  the  quantity  of  moisture  present  in 
the  tubes  of  a  lar£e  cold  store  may  be  fairly  of  consequence, 
and,  as  you  will  note  from  above,  it  would  nearly  all  be 
condensed  in  the  conduit. 

C.T.S.  Cables.— \n  the  first  place  it  should  be  mentioned 
that,' this  system  embodies  all  the  ideals  set  forth  in  the  open- 
ing paragraph,  and  is  free  from   the  defects  enumerated 

above.  .       .  . 

For  the  benefit  of  vour  readers  -who  are  not  familiar  with 
this  'vstem  I  would' explain  that  the  conductors "  are  insu- 
lated 'in  the  usual  way  with  vulcanised  indiarubber  "  in 
accordance  with  the  rules  of  the  Cable  Makers'  Association,  ' 
■  protected  by  a  sheathing  of  tough  rubber  .compound  similar 
to  that  used  for  cab  tyres,  hence  the  name  "  Cab  lyre 
Sheathed  Cables."  When  it  is  remembered  that  Cab  Tyres 
have  to  withstand  for  many  years  the  severe  wear  and  tear 
of  acting  as  a  rotating  pad  under  steel-rimmed  wheels, 

On  bumpy  roads,  or  over  unrolled  macadam,  or  in  befouled 
slush  or  snow,  in  the  offal  of  the  cab  rank  or  stable-yard, 
when  enduring  the  cold  of  winter  and  the  heat  of  summer, 
you  will  appreciate  that  it  is  an  ideal  form  of  protection. 

They  have  pibved  very  successful  under  the  worst  condi- 
tions, where  other  types' of  cables  have  f  ailed,  due  either  to 
rough  usage,  damp,' or  corrosive  action.  They  are  now-  uni- 
versally accepted  and  recommended  as  the  best  cables  for 
use  with  coal  cutters  in  mines,  and  for  portable  apparatus 
of  all  descriptions,  where  they  have  to  withstand  rough 
handling.  They  have  also  been  used  extensively  for  wiring 
work  in  chemical  works,  salt  works,  dye  works,  laundries, 
baths,  wash-houses,  cold  stores,  breweries,  stables,_  etc., 
during  the  last  six  years.  Before  going  on  to  explain  the 
advantages  of  this  system  for  general  wiring,  I  would  here 
strike  a  note  of  warning  to  the  engineer  who  decides  to 
use  this  system  where  moisture  or  acid  fumes  are  preva- 
lent, it  is  no  use  installing  this  or  any  other  system  under 
such  conditions  unless  particular  care  is  taken  to  seal  the 
open  ends  of  the  cable,  otherwise  the  copper  conductor  is 
badly  affected  and  usually  eaten  away. 

This  was  a  difficult  matter  some  few  years  ago,  as  no 
suitable  fittings  were  available,  but  it  is  now  possible,  thanks 
no  doubt  to  the  engineers  in  charge  of  the  numerous  acid 
factories  which  have  sprung  up  all  over  .the  country,  who 
have  brought  pressure  to  bear  upon  the  manufacturers,  to 
obtain  a  range  of  fittings  that  not  only  seal  the  ends  of  the 
4-able  but  effectively  protect  all  the  metal  parts  of  the  fittings 
as  well  from  corrosive  action,  which  will  allow  factories 
being  electrified  which  up  to  a  comparatively  short  time 
ago  were  considered  impossible  owing  to  the  corrosive  nature 
of  the  atmosphere.  1  ,  .,     -  ~.  c  • 

Tt  is  rather  difficult  to  understand  that  while  C.J..5.  is 
admitted  to  be  the  best  for  bad  situations  it  has  not  been 
more  universally  adopted*  for  general  wiring.  I  can  only 
think  this  must'be  due  to  the  reluctance  on  the  part  of  some 
contractors  who  are  quite  content:  to  carry  on  with  any  old 
thing,  as  their  fathers  did  before  them,  or  they  simply  look 


at  the  cost' of  C.T.S.  cables,  and  find  that  they  are  more  ex- 
pensive than  ordinary  taped  and  braided  V.I.R.  cables,  and 
immediately  turn  it  down,  thus  failing  to  realise  that  C.T.S 
is  a  self-contained,  protected  wiring  system,  and  not  simply 
a  cable  which  must  be  protected  by  wood  casing  or  steel 
conduit.  -  N 

The  following  brief  explanation  will,  I  feel  sure  pro\e  of 
benefit  to  your  readers  and  dispel  the  erroneous  idea  that 
C.T.S.  wiring  cannot  be  considered  on  a  competitive  job. 

Labour  is  Expensive.— -C.T.S.  cables  can  be  installed  more 
quick!}  and  cheaper  than  most  systems,  and  highly  skilled 
labour  is  not  essential. 

Cost.— In  estimating  for  a  C.T.S.  job  you  must  under- 
stand : —  /V.I.R.  cables. 

Steel  conduit. 
Elbows,  bends,  etc. 
C.T.S.  cables  equal".  Insulating  bushes  for  ends. 


fi 

[  V  Insulating  bushes 
I  Farthing  devices. 
^Screwing  tackle  ; 


and  the  cost  of 
carriage  thereof.. 
And  that  all  wiring  materials  have  increased  in  cost  enor- 
mously since  August,  1914,  but  C.T.S.  the  least  of  all. 

Stock  and  Store  Expenses.— No  expensive  stocks  to  be  kept 
of  casing  and  capping,  conduit,  elbows,  tees  and  the  hundred 
and  one  other  necessary  accessories.  Thus  saving  valuable 
space,  which  means  less  rent.  Also  saving  time  and  labour 
of  handling. 

Tools. — No  sawing,  screwing,  or  bending  tackle  required,, 
or  to  be  carted  from  job  to  job.  All  you  want  is  a  hammer, 
sharp  knife,  screw-driver,  and  a  plugging  tool. 

Supei  vision. — Less  supervision  required,  as  all  work  is  in 
sight.    No  capping  or  conduit  to  hide  faulty  work. 

Installing.—  You  erect  C.T.S.  wiring  in 'one  operation. 
Conduit  takes  at  least  two  and  wood-casing  three.  Lead 
covered  requires  earthing  and  all  joints  bonding.  C.T.S. 
does  not.  C-T.S.  may  be  used  under  plaster  and  between 
floor  and  partitions.  C.T.S.  requires  less  cutting  away  of 
beams  and  walls  than  any  system,  as  it  can  be  threaded 
through  floors  and  pushed  down  cavity  w:alls.  C.T.S.  is 
specially  suitable  for  wiring  buildings  in  course  of  erection, 
as  it  can  be  laid  in  the  floors  and  fixed  to  walls  without  fear 
of  damage  during  building  operations  or  injury  by  wet 
plaster. 

Fittings. — Special  fittings  are  not  required  for  normal  situ- 
ations, any  of  the  ordinary  standard  fittings  can  be  used. 

Waste.—  No  waste.  You  need  not  cut  C.T.S.  until  you 
have  run  to  your  point,  as  there  is  no  risk  of  damage  due  to 
kinking  or  from  rough  handling. 

Tests  .—One  of  the  most  frequent  causes  of  the  low  insula- 
tion tests  often  obtained  on  newly-completed  installations 
wired  with  ordinary  V.I.R.  and  taped  and  braided  wires,  is. 
due  to  the  vvireman  omitting  to  carefully  remove  all  tape  and 
braiding,  together  with  any  loose  strands  of  same  from  the 
vulcanised  rubber,  when  connecting  .to  the  switch,  ceiling 
tose,  etc.  This  will  allow  a  certain  amount  of  current  to 
leak  at  the  ends  of  all  wires  improperly  trimmed,  and  cause 
the  insulation  test  {i.e.,  the  reading)  to  fall  to  a  very  low- 
value,  especially  in  places  where  dampness  is  present. 

On  retrimmi'ng  the  wires  and  removing  the  tape  the  test 
will  invariably  rise  several  megohms. 

Needless  to  say,  these  faults  are  not  only  a  source  of  trouble 
and  annoyance  to  the  contractor,  but  their  rectification 
frequently  entails  considerable  expense. 

The  use  of  the  C.T.S.  wires  obviates  this  defect,  there 
being  neither  tape  nor  braiding  to  remove,  but  only  the 
outer  covering  of  cab  tyre,  when  the  V.I.R.  wires  aire  ready 
for  connection  to  the  accessory.  For  this  reason  the  ultimate 
test  on  any  installation  wired  with-  C.T.S.  cannot  be 
lowered  by  carelessness  on  the  part  of  the  workman. 

Surface'  Wiring.— C.T.S.  makes  a  neat  and  unobtrusive 
job,  and  can  be  installed  without  damage  to  fixtures  or 
decorations.  It  has  now  been  extensively  used  in  public 
buildings,  churches,  hospitals,  and  private  dwellings.  It  can 
be  painted  over  whenever  required,  paint  does  not 
affect  it. 
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Profit  or  Loss? — An  estimated  profit  is  often  turned 
Into  a  loss  by  unforeseen  awkward  runs,  which  eat  up 
fittings  and  time.  Also,  as  often  happens  on  conduit  work, 
a  u  h  uman  finds  he  is  short  of  a  tin:  or  bend  to  complete  the 
job,  and  ha.s  consequently  10  return  to  the  works  or  else 
stand  by  until  they  are  sent  him,  w  hich,  of  course,  all  mean 
loss  of  time,  which  has  to  be  paid  for. 

Estimating  and  Costing.-  C.T.S.  will  save  your  time  in  the 
office  as  well  as  on  the  job.  There  are  less  items  to  keep 
records  of,  and  estimates  are  so  simple  when  the  Contin- 
gency item,  as  above,  is  reduced  to  the  minimum. 

For  the  benefit  of  those  who  will  not  go  in  for  anything 
new  until  it  has  received  the  hall-mark  of  official  acceptance, 
f  give  below  extracts  from  an  important  source  which  should 
convince  the  men  who  wait  and  see,  that  this  system  is  at 
least  worth}'  of  their  consideration. 

Extracts  from  the  New  I.E.E.  Wiring  Rules  of  March,  1916. 

Rule  33. — Where  protected  from  mechanical  injury  by 
metal  conduits,  (Rule  63)  or  by  a  covering  of  tough  rubber 
compound,  (Rule  65)  conductors  of  opposite  polarity  may  be 
bunched. 

Rule  65. — Insulated  conductors  protected  by  an  outer  rein- 
forcing" covering  of  tough  rubber  compound  not  less  than  50 
mils  thick  and  capable  of  resisting  abrasion,  acids,  oils,  and 
alkalis,  may  be  used  without  conduits  or  wood  casing,  pro- 
vided that  :— 

a.  The  resistance  of  the  covering  to  fire  is  equal  or 
superior  to  that  of  vulcanised  rubber.  . 

b.  The  covering  encloses  the  insulated   conductors  as 
a  "whole  or  each  insulated  conductor  separately. 

c.  The  conductors  comply  with  the  insulation  require- 
ments of  Rules  47  and  48. 

Rule  72. — Where  conductors  pass  between  partitions  or 
under  floors  they  must  be  protected  in  accordance  with 
Rules  63,  65  or  66. 

Extract  from  the  1916    Memorandum  by  the  Electrical 
Inspector  of  Factories  on  the  Electricity  Regulations. 

(Regulation  2,  p.  20.) — "  Recently  insulated  cables  having 
an  outer  protection  of  a  special  quality  of  tough  rubber  have 
been  introduced  and  offer  advantages  under  certain  con- 
ditions.   (See  also  under  Regulation  27.) 

(p.  22.) — "The  special  quality  of  tough  rubber  sheathing 
referred  to  on  p.  20  appears  to  be  particularly  suitable  for 
w  ithstanding  rough  usage. 

(Regulation  27,  p.  66.) — "  This  provides  that,  where  there 
are  special  risks  or  conditions,  such  special  precautions  as 
may  be  necessary  to  prevent  danger  shall  be  taken. 

"  In  works  where  there  is  much  steam  or  corrosive  vapour 
in  the  atmosphere,  e.g.,  dye  works  or  chemical  works,  the 
use  of  wood  or  metal  casings  for  the  wires  has  in  many  in- 
stances proved  unsatisfactory.  The  special  quality  of  rubber 
protection  referred  to  on  p.  20  appears  to  bo  eminently  suit- 
able for  many  such  situations,  particularly  in  conjunction 
with  special  corrosion-proof  fittings." 

It-may  also  be  noted  that  the  Admiralty  and  the  War  Office 
also  issue  Specifications  for  cab  tyre  sheathed  cables,  frankly 
and  plainly  described  as  such,  and  not  disguised  under  an 
alias  such  as  "Tough  Rubber  Sheathed"  per  the  I.E.E. 
Rules. 

NCTA. 

.  


Preston. — The  death  in  action  is  reported  of  two  employees 
cf  Messrs.  Dick,  Kerr  and  Co.,  viz.,  Lance-Corpl.  J.  Wahnsley, 
I.  X.  L.  Regiment,  and  Sapper  k.  C.  Bond,  Royal  Engineers  ; 
whde  Pte.  Wm.  Bruford  has  died  from  wounds  received  in  action. 
Prior  to  enlistment  he  was  in  the  same  employ. 

Accrington. — Pte.  Arthur  Stokes,  Manchester  Regiment,  is 
at  present  m  a  Canadian  hospital  suffering  from  wounds.  Prim- 
to  joining  the  army  he  was  employed  on  the  Accrington  cars.  

Sapper  Fred  Smith,  R.E.,  is  at  present  in  hospital  in  Derby 
suffering  from  wounds  sustained  in  the  fighting  yn  France  a 
fortnight  ago.  Before  joining  the  colours  he  was  employed 
!n  the  Corporation  Electricity  Department,  and  the  experience 
he  had  acquirecLof  that  class  of  work  has  beeir  of  great  service 
-during  the  two'years  he  has  been  connected  with  the  Engine :rs. 


INDUSTRIAL  SIGNALS. 

Recently  yve  had  the  pleasure  of  looking  round  a  large 
power-station  in  the  Midland  counties,  the  output  from  which 
is  chiefly  utilised  by  Important  munition  factories.  Although 
we  were  very  interested  in  the  latest  type  of  turbines,  gene- 
rators and  switchgear,  we  would  probably  have  left  the 
station  with  an  excellent  impression  if  a  certain  incident 
had  not  occurred. 

We  were  standing  by  the  governing  end  of  a  3,000  kilo- 
watt turbine  when  an  electric  bell  tinkled  on  the  wall.  On 
looking  up  we  noticed  that  this  bell  was  the  driver  call  bell 
for'  the  usual  governing  notice.-,  that  are  erected  in  every 
pow?er-station,  and  that  are  operated  by  the  switchboard 
attendant.  The  driver  looked  at  us  and  smiled — the  hammer 
of  the  bell  was  giving  a  few  spasmodic  kicks  in  a  vain  effort 
to  strike  the  bell;  yet,  the  notice  indicated  that  the  switch- 
board attendant  desired  No.  7  turbine  to  go  "  faster." 

"That  bell  is  always  going  wrong,"  the  driver  said. 
"  It  is  those  blessed  contacts  again,  I  expect." 

We  did  not  reply,  but  we  left  the  station  with  the  im- 
pression that  this  was  an  item  that  should  be  speedily 
rectified.  "| 


Fig.  1. 


Now,  giving  this  matter  serious  consideration,  we  must 
come  to  the  conclusion  that  a  power-station  is  not  the  only 
place  where  a  reliable  signalling  system  should  be  installed. 
Modern  business  and  manufacturing  requirements  have  de- 
monstrated the  absolute  necessity  of  instant  and  unrestricted 
communication     between     departments     and  responsible 


Fig.  2. 


officers  of  the  organisation.  The  inter-communication  tele- 
phone and  bell  system  fails  to  meet  these  requirements, 
inasmuch  that  it  is  only  effective  if  the  person  required  is  in 
the  immediate  vicinity  of  the  bell.  This,  apart  from  the  pro- 
bability of  contacts  going  wrong,  makes  it  necessary  for  us 
to  look  round  for  a  system  which  w  ill  be  effective  in  opera- 
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tion,  and  with  a  minimum  amount  of  trouble  and  upkeep 
expense. 

Such  a  system  has  been  devised  by  the  Benjamin  Electric, 
Ltd.,  and  it  will  be  found  that  it  is  effective  and  will  pay 
the  cost  of  its  installation  in  the  course  of  a  few  weeks. 
The  system  consists  of  a  horn  which  is  designed  for  use 
on  direct  or  alternating  currents  of  voltages  between  100 
and  250  volts.  The  alternating  current  type  may  be  operated 
successfully  on  either  parallel  or  series  circuits,  and  the 
mechanism  consists  of  a  special  design  of  electro-magnet 
and  an  armature  with  no  type  of  tension  springs  or  other 
breakable  parts.  The  magnet  is  made  up  of  a  large  number 
of  thin  iron  laminations.  No  contacts  are  employed  and 
there  are  no  fragile  parts  to  get  out  of  order.  An  illustra- 
tion of  the  horn  is  shown  in  Fig.  1. 

Fig.  2  shows  the  master  relay  panel  for  use  with  Benjamin 
signals,  and  it  is  designed  for  use  on  high  voltage  cir- 
cuits. By  the  use  of  this  relay  the  signals  may  be  operated 
by  current  from  the  lighting  circuits  and  the  signal  given 
by  a  switch  button  as  on  ordinary  bell  circuits.  The  primary 
or  push-button  circuit  is  low  voltage  and  is  operated  by  three 
to  six  dry  cells  in  series.  By  depressing  one  of  the  push- 
buttons or  keys,  the  low  voltage  battery  circuit  is  closed 
through  the  master  relay  coil  which  controls  the  relay  proper. 
This  in  turn  closes  the  relay  contacts  governing  the  high- 
voltage  current  supply  to  the  signals.  As  the  relay  is  in- 
stantaneous in  operation,  it  will  readily  follow  every  de- 
pression of  the  key  or  button. 

The  relay  parts,  including  all  necessary  equipment?,  are 
mounted  on  a  one-half  inch  slate  panel. '  The  primary  or 
button  circuit  is  in  series  with  a  main  switch  which  allows 
the  circuit  to  be  temporary  opened  if  difficulty  occurs  in  the 
push-button  or  its  wiring.  A  test  button  is  also  furnished  in 
order  that  the  entire  system  may  be  tested  from  the  master 
relay  panel.  The  entire  panel  is  encased  in  a  heavy  sheet 
steel  box  with  hinged  cover  and  lock.  The  relays  have  a 
capacity  of  12  a.c.  or  10  d.c.  signals. 


ENGINEERING,  PLANT  IN  LARGE  HOTELS. 


A  lecture  dealing  with  the  engineering  plant  in  modern 
hotels  was  given,  by  Mr.  A.  H.  Barker,  in  the  University 
College,  Cower  Street,  on  Wednesday,  10th  October.  The 
lecturer  dealt  specially  with  heating  and  ventilating  pro- 
blems, and  in  the  course  of  the  lecture  described  som" 
interesting  applications  of  electricity.  The  ventilation  of  a 
modern  hotel  is  carried  out  bv  delivering  to  the  various  rooms 
through  suitable  ducts  a  sufficient  supply  of  air  at  a  requisite 
temperature.  The  air  from  a  carefully  selected  intake  is 
drawn  through  a  wet-air  filter  and  passed  through  the  heat- 
ing plant  to  be  raised  to  the  suitable  temperature.  The  quan- 
tity of  such  heated  air  required  for  any  particular  room  de- 
pends of  course  upon  a  variety  of  circumstances,  and  the  cor- 
rect regulation  of  a  number  of  rooms  such  as  is  contained  in  a 
large  hotel  would  be  a  matter  of  extreme  difficulty  withoult 
special  means.  The  criterion  for  determining  the  correctness 
of  the  ventilation  of  a  particular  room  is  the  temperature 
A  high  and  increasing  temperature  indicates  insufficient  ven- 
tilation, and  vice  versa.  All  large  rooms  and  corridors  are 
therefore  provided  with  an  electrical  temperature  indicating 
device,  the  wires  from  which  are  all  taken  to  a  suitable  plug 
board  situated  in  a  control  room.  The  indicating  instrument 
can  be  plugged  into  any  socket  corresponding  to  any  situation 
in  the  building  and  the  temperature  instantly  obtained  If 
Jhe  temperature  indicates  that  the  supply  of  air  is  not 
accurate  in  quantity,  this  can  be  corrected  bv  opening  or 
.closing  the  damper  in  the  duct  supplying  the  particular  room 
such  damper  being  operated  by  mechanical  means  from  the 
control  room. 

A  further  difficult  problem  in  a  large  hotel  is  the  hot 
water  supply.  Owing  to  the  enormous  variation  in  the 
demand  for  hot  water,  varying  from  20,000  gallons  per  hour 
to  3,000  at  the  slackest  time  of  the  day,  it  is  necessary  to 
adopt  special  means  to  ser--"  approximate  constancy  of  tem- 


perature. This  is  accomplished  by  observing  the  rate  of 
change  of  the  temperature,  a  rapid  fall  indicating  a  large 
demand.  This  rate  of  change  of  temperature  is  obtained 
by  the  use  of  a  special  recording  electrical  thermometer, 
having  a  rapidly  moving  chart.  The  instrument,  which  is 
of  the  intermittent  recording  type,  gives  a  continuous  record 
of  the  temperature  of  the  hot  water  supply,  and  from  the 
shape  of  the  record  the  rate  of  change  of  the  temperature  can 
be  instantly  observed.  This  instrument,  which  is  situated 
in  the  control  room,  enables  the  attendant  to  give  timely 
warning  to  the  boiler-house  staff  of  a  threatened  loss  of  tem- 
perature. 

The  lecturer  referred  to  several  modern  applications  of 
electricity  for  power  purposes  in  modern  hotels,  the  most 
interesting  being  'the  driving  of  the  suction  pump  for  a  com- 
plete system  of  vacuum  cleaning  pipes,  and  the  blowers  for  a 
pneumatic  despatch  system  for  the  transmission  of  informa- 
tion, in  which  greater  exactness  is  required  than  would  be 
possible  by  the  use  of  the  telephone.  The  total  horse-power 
of  the  machinery  in  a  hotel  designed  for  1,000  guests  is  i,oooy 
giving  an  interesting  figure  of  1  h.p.  per  person. 


SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and* 
Guilds  Institute. 
Electrical  Engineering,  Grade  II.,  C.C.  Work. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 

(Continued  from  page  630.) 
Q.  8. — An  iron  ring  25  cm.  in  diameter  and  4.5  sq.  cm. 
in  cross-section  is  wound  with  500  turns  of  wire  ;  it  has- 
an  air  gap  0.25  mm.  wide  in  it. 

If  the  permeability  of  the  iron  is  700,  what  current 
must  be  sent  through  the  coil  to  produce  a  flux  of  45,000 
lines  across  the  air  gap  ?  Fringing  and  leakage  may  be 
neglected  in  making  the  calculation.  i 


A.  8. — Since  fringing  and  leakage  can  be  neglected, 

flux  density   in    air  gap  =  flux     density    in  iron 

total  flux  45,000 

=  — t,  r  .  =  —  =10,000  lines  per  sq.  cm. 

section  01  iron       4.5  r  -  1 

The  ampere-turns  necessary  for  a  flux  density  of  B 

lines  per  sq.  cm.  along  I  cm.  of  a  material  having  a  per- 

,  ...  '     .     .      ,    10  B  I         B  I 
meabihty  /x  is  given  by     ^     ■  =  0.8  

For  the  iron  portion  of  the  magnetic  circuit, 

I  =  tt  x  25  -  .025  =  78.475  cm.  ;  and  ft  =700. 

.  j  *  "8  x  10000  x  78.475,. 
.  •  .  Ampere-turns  required  for  iron  =  700  — 

=  897  =  (say)  900. 
For  the  air  gap,  /  =  0-025  cm. ;  and    =  1  ; 

.  .    T  .       '  .     -8  x  10000  x  -025,. 

.  •  .  Ampere-turns  required  for  gap  =  

=  200. 

The  iron  ring  and  the  air  gap  are  in  series  as  far  as  the 
magnetic  circuit  is  concerned,  so  that  the  total  number 
of  ampere-turns  to  be  provided  on  the  winding=900-r- 
200=  1100. 

Hence  current  to  be  sent  through  coil 

Total  ampere-turns  1100 

=  —  ft  =  =2.2  amperes. 

No.  of  turns  500  r 

(To  be  continued.) 
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Heat— coal  fire  effect 


There  is  now  an  unequalled  opportunity  for 
every  electrical  contractor  to  do  big  business 
in  Sun  Fires — the  coal  shortage  is  a  big  help 
But  you  must  sell  a  really  reliable  fire — a  fire 
that  will  inspire  confidence  and  enthusiasm 
in  electric  heating,  and  lay  the  foundations 
of  big  future  business,  no  matter  how  much 
coal  there  may  be  about. 

Prices  (subject) 

REVO  FIRES  from  25/- 
BELLING    „         „  32/6 

Order  a  few  of  these  Fires  now —  there  are 
models  to  suit  all  tastes  and  all  pockets. 


and  plenty  of  it  with 

SUN  REVO 
&  BELLING 
ELECTRIC 
=  FIRES 


1 18-120,  CHARING  CROSS  RD.,  LONDON,  W.C.  2 

iHiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniHinimi 


•  (Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its  life  is  between  two  and  three  limes  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  Its  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 


CIRCULAR  40 

describing  the  cell  in  detail  will  be  sent  post  free  on  application. 


ELECTRICAL  CLIFTON  JUNCTION. 

STORAGE  CO  Manchester. 

f  TV/TTt T\   »    LONDON  OFFICE: 

L1JV1  I  1  £1/  39,  VICTORIA  STREET,  S.W.I 
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HART 

ACCUMULATOR  CO.,  LTD. 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    for     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties,  Shipyards  and  Railways  ;  also  on  India  and  War  Office  Lists. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 


FOR    ALL  PURPOSES. 


THE  "  DUNTLEY "  HEAVY  DUTY  AIR 
COOLED    ELECTRIC    DRILLS  AND 
GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAM- 
ING. TUBE  EXPANDING  AND 
GRINDING  TOOLS. 

Wound  for  all  Currents  and 
Voltages. 

Designed  to  withstand 
the  heavy  overloads 
incidental  to  hard  and 
continuous  work  with- 
out damage. 


G  eneral  Offices — 

EGYPTIAN  HOUSE, 
170,  PICCADILLY,  LONDON,  W.  1. 

Teleg.  Add.:  "  Caulking-Piccy-London." 
Telep.  No.:  Gerrard  9215  (3  lines). 

Main  Factory-FRASERBURGH,  SCOTLAND. 


Tool  Post  Grinder  with 
Extension  Mandrel  for  In- 
ternal Grinding ;  Overhane 
of  Extension  Mandrel,  4^" 
for  No.  5T  and  6"  for 
No.  8T. 

S'ze  of  Emery  Wheels  : 
5"  x  |".  No.  5T  ; 
7"  x  I",  No.  8T. 


PORTABLE  ELECTRIC  DRILLS, 

Made  in  various  sizes, 
Capacities  is  in.  to  2|  in.  metal. 

Machines  for  Engineers,  Shipbuilders, 
Aeroplane  Builders,  Iron  Founders, 
Motor  Car  Builders,  Motor  Garages. 


PORTABLE 
ELECTRIC  BLOWER 

Direct  and  Alternating  Current, 

For  cleaning  the  windings 
of  Electrical  Machinery  and 
Switchgear. 

Write  for  our  latest  Catalogue  No.  8E. 

London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  STREET,  S.W.  I.  near 
t,  James's   Park  Station,  District  Railway. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  coyer  together. 


Our  Special  pattern 
(Regd.  No.  403.835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (nom) 

|  li*  |  li"  |  1  k"  \  li*  1  2'  |  2i'  |  3' 

jBOOVES  ... 

1  A'l  IS  l  i'  1  TV  1  A'  1  *'  1  *' 

r  i  r 

Price  > 

QUOTED    ON  APPLICATION. 

Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 

AonlySS  67,  KING  WILLIAM  ST.,  LONDON,  E.C. 


GLUE  POT  HEATERS. 

SOLDERING  IRON 

HEATERS. 

WAX  MELTERS. 
METAL  POTS. 
CORE  DRYING  OVENS. 
ENAMELLING  OVENS. 
IMMERSION  HEATERS. 
HOT  PLATES. 
AIR  WARMERS. 


And  all  kinds  of 
Special  Electrical 
Apparatus  for 
Munition  Works, 
Shell  Filling 
Factories  and  all 
Manufacturing 
purposes. 

BELLING  &  CO., 
Derby  Rd.  Works, 

Montague  Road, 
Edmonton,  N.  18. 
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TO   OUR  READERS. 

Electricity  is  published  every  Friday,  and  is  on  sale  at  the  prinoipal 
.Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
(tamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9a.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Renteil  and  Co>.,  Ltd., 
86-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 

Current  Topics. 

With  the  return,  of  thr/  long  dark  evenings  public 
criticism  of  the  street  lighting  [sic)  conditions  in  many 
of  ouir  provincial  towns  is  again'  very 
..Lighting        trenchant.     This   is    scarcely    to  be 
Restrictions.     wondered  at,   having  regard  to  the 
invidious  comparisons  which  can  be 
drawn  between  the  general  street  lighting  of  London 
and  that  of  such  cities  as  Birmingham,  Bristol,  Liver- 
pool, etc.      Compared  with  some  of  these  provincial 
centres,  much  farther  removed  from  the  threat  of  aerial 
bombardment  than  is  London,  the  latter  city  is  a  blaze 
of  light. 


Nobody  with  any  sense  of  patriotism  has  any  objec- 
tions to  offer  against  reasonable  restrictions  designed 
for  the  safeguarding  of,  human  life  and  limb,  but,  when 
such  obvious  contrasts  exist  and  are  apparent  to 
everyone  with  ordinary  reasoning  faculties,  it  is 
ext  remely  difficult  for  the  man  in  the  street  to  reconcile 
the  most  drastic  restrictions  with  the  greater  distance 
from  the  enemy's  jumping-off  point.  It  is  an  undoubted 
fact  that  the  farther  West  one  gets  the  more  drastic 
are  the  public  lighting  restrictions.  Bristol,  120  miles" 
from  London,  is  a  case  in  point,  and  the  condition  of 
its  streets  at  night  has  aroused  some  caustic  letters  and 
comments  in  the  local  Press. 


It  is  a  fact,  abundantly  demonstrated  during  the 
Zeppelin  raiding  era  when  London  was  first  plunged  in 
Cimmerian  gloom,  that  the  remedy  was  far  worse  than' 
the  disease,  in  that  the  percentage  of  street  accidents 
and  fatalities  directly  traceable  to  the  lack  of  adequate 
illumination  far  exceeded  those  directly  attributable  to 
actual  Zeppelin  attack.  Now  that  London  has  adopted 
a  more  commonsensc  view  of  the  lighting*  question 
ether  cities  and  towns  are  still  gaining  their  experience 
at  the  expense  of  those  unfortunate  ratepayers  whose 
business  compels  them  to  be  in  the  streets  after  sunset. 
Cannot  this  public  lighting  question  be  dealt  with  by  an 
individual  or  central  Ibody  possessed  of  at  least  a  busi- 
ness mind,  and  not  left  to  the  incapacity  of  local 
authorities  whose  judgment  is  necessarily  warped? 


The  Application-  of  Arc  Lamps  to  Practical  Purposes.    By  J 
fi"  •      2?ef!ll  manual  tor  factory  managers,  naval  electrician* 
anti-aircraft  officers,  fortress  engineers,  etc.    Cloth  8vo,  101  p  p  92 
allustrat'ons.    2s.  9d.,  post  free  from  Electricity  Office. 


Time  was  when  I  '.iseti  to  regard  the  "times  as  t he 
pillar  of  the  British  Press,  representing  the,  1.1st  word 
in  staid  and  accurate  journalism.  To- 
A  Shattered     quote  the  Times  as  an  authority  for 
Illusion.         am    given    statement    or   news  item 
was  equivalent  to   putting  forward 
unassailable  evidence   in   a  court  of  law;   but,  after 
perusing  an  article  on  the  burning  of  Mells  Park,  in 
the  issue  of  October  10th,  my  respect  for  the  Times  and 
the  considered  judgment  of  its  Editor  has  suffered  and 
is,  for  the  time  being  at  all  events,  at  a  discount. 


The  writer  of  the  article  in  question,  stated  to  be  a 
"correspondent,"  leads  off  with  some  comment  upon 
the  origin  of  the  fire,  which,  it  will  be  recalled,  is  so  far 
unknown — or,  at  all  events,  unpublished.  Seeking  for 
a  possible  explanation  of  the  outbreak,  the  writer  goes 
on  to  sugg'est  that,  inasmuch  as  the  mansion  had 
recently  been  refurnished  and  refitted,  the  fire  was  in 
all  probability  electric  as  to  its  origin.  It  is  not  like 
the  Times  to  lend  itself  to  such  obviously  biased 
insinuations. 


Recent  experiences  prompt  the  reflection  that  we  are 
in  some  little  danger  of  slacking,  or  losing  that  reputa- 
tion for  prompt  attention-  to-  business 
Our  Business    that  we    enjoyed   in   pre-war  days. 

Instinct :       Let  me  clear  the  air,  in  the  first  place, 
Are  We  Losing  by  assuring   the  reader  that   I  am 
It?  quite  aware  that  there  is  a  war  on, 

and  that  a  certain  dislocation  of  busi- 
ness must  necessarily  obtain  at  the  present  time.  I  am 
nevertheless  inclined  to  the  opinion  that  business  estab- 
lishments on  the  whole  are  inclined  to  make  too  free  of 
the  war  as  an  excuse  for  leaving"  things  undone  and  for 
neglecting  some  of  the  mere  important  duties  of  their 
calling:. 


The  retail  shops  first  set  the  example  by  supporting 
the  early-closing  movement  in  pre-war  days.  This 
soon  developed  into  a  weekly  half  and,  in  some 
instances,  whole  holiday.  Then  came  the  shop-window 
lighting  restrictions,  which  gave  them  an  excuse  for 
closing  down  business  with  the  setting"  of  the  sun. 
Then  followed  staff  shortage,  with  a  "bring  your  own 
paper  and  string  and  carry  home  your  purchases " 
policy  ;  and,  latterly,  many  shops  are  closing'  down 
during  the  mid-day  interval  so  'that  their  staffs  may 
eat  a  meal  in  peace.  If  this  sort  of  thing  goes  on,  we 
shall  eventually  cease  to  be  a  "nation  of  shopkeepers" 
at  all. 


Incidentally,  the  meal-time  closing-  policy  is  being 
extended  to  other  businesses,  and  I  know  of  at  least  one 
important  Post  Office  which  ceases  operations  for  two 
or  more  hours  every  week-day,  contenting  itself  with  a 
cursory  notice  to-  the  public  that  telegrams  may  be  sent 
by  attracting  attention  at  the  door-knocker.  Labour 
Exchanges,  also,  are  bad  sinners  in  respect  to  early 
closing.  I  had  occasion  to  call  at  one  in  Wrexham  a 
few  weeks  ago  on  behalf  of  an  employer.  All  the 
employees'  entrances  were  closed  at  half-past  four  in 
the  afternoon,  and  the  only  entrance  which  yielded  to 
persuasion  was  a  small  side  door  in  an  obscure  court, 
placed  as  unobtrusively  as  possible,  doubtless  with  a 
view  to  securing  peace  and  Quietude  for  the  staff. 
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Now.  munition  works  and  engineering  establishments 
have  to  keep  going-  night  and  day,  and  there  are  certain 
business  transactions  which  can  only  be  attended  to  by 
munition  workers  and  executives  either  after  ordinary 
working' hours  or  alternately  at  the  sacrifice  of  a  meal- 
time. I  had  two  important  business  calls  to  make  in  a 
certain  provincial  city  the  other  day,  and  could  only 
manage  to  be  on  the  spot  between  12.30  and  1.45.  My 
first  client  I  found  absent,  in  spite  of  the  fact  that  he 
had  assured  me  by  letter  that  he  was  usually  in  his 
office  during  the  hour's  named.  The  second  place  of 
business  I  found  closed,  with  no  intimation  at  all  as  to 
what  hours  were  available  for  the  conduct  of  business. 
Making  all  due  allowance  for  the  disorganisation  conse- 
quent upon  the  war,  I  certainly  think  there  is  a  tendency 
to  slack  in  certain  quarters.  It  is  such  a  convenient 
excuse— THE  WAR. 


In  view  of  the  vital  importance  of.any  scheme  for 
industrial  reconstruction  after  the  war,  and  the  need 
for  concerted  action  on  the  part  of  all 
Industrial       interested,  a  manifesto  has  been  pre- 
Reconstruction.   pared  and  signed  by  numerous  repre- 
sentative   bodies     and  individuals, 
including  the  editors  of  the  principal  organs  of  the 
technical  Press.    This  manifesto  sets  out  the  principal 
requirements  of  a  successful  scheme  of  industrial  recon- 
struction, and   endeavours  to   show  how  best  such 
requirements  may  be  attained.     Without  going  fully 
into  details    at   this  juncture,    it    may  be  said  that 
generally  the  scheme  involves  the  establishment  of  a 
complete  new  system  of  trade  government,  comparable 
to  our  existing  system  of  local  government,  with  a 
ministry    at    the    head   controlling    numerous  trade 
councils.      It  recognises  the  essential  principle  that 
industrial  interests  should  be  grouped  by  trades  and  not 
by  localities. 


Following  on  previous  criticisms  of  details  in  the 
design  of  small  dynamos   and  motors,    such  as  are 

employed  for  motor-car  lighting  and 
Dynamo  and  similar  duties,  I  have  recently  come 
Motor  Designs,   across  one  or  two  other  points  which 

call  for  early  reform.  Thus,  a  small, 
self-regulating  dynamo  of  well-known  make  refused  to 
generate,  as  did  also  the  spare  machine,  lent  by  the 
agents  for  temporary  duty  while  the  offending  machine 
was  undergoing  overhaul.  The  fault  was  a  bit 
puzzling  at  first,  inasmuch  as  ordinary  tests  failed  to 
reveal  any  short-circuited  or  disconnected  coils.  The 
machine,  nevertheless,  failed  to>  excite,  although  when 
the  fields  were  built  up  with  the  aid  of  an  extraneous 
current  the  output  was  at  once  available. 


A  careful  investigation  revealed  a  number  of  imper- 
fectly soldered  connections  at  the  commutator  lugs. 
The  method  of  attaching  the  armature  coil  ends  to  the 
bars  consisted  in  drilling  a  small  clearance  hole  in  the 
copper  lug,  inserting  the  wire,  and  trusting  to  what 
solder  flowed  down  a  narrow  saw-out  to  key  the  wire  in 
position  and  establish  a  sound  and  reliable  connection. 
However  carefully  those  soldered  connections  were 
made  in  the  first  instance,  they  were  almost  bound  to 
give  trouble  sooner  or  later.  The  .unequal  expansion 
co-efficients  of  copper  and  solder  in  themselves  were 

The  Electrification  of  Railways.  By  Gisbert  Kapp  Is 
beautifully  illustrated  and  most  interesting  Price  Is.  post  free,  from 
Electricity  Office. 


sufficient  to  loosen,  or  at  all  events  detract  from  the 
security  of  the  connection.  In  any  case  the  flow  of 
solder  through  a  saw-cut  does  not  conduce  to  reliable 
workmanship. 


Another  defect  in  the  same  machines  was  of  a 
mechanical  nature.  They  were  fitted  with  the  ordinary 
concentric  ball  bearings,  which,  as  the  reader  will  be 
aware,  make  no  provision  for  end-thrust  or  longitudinal 
adjustment  of  the  shaft.  There  is  a  tendency  for  every 
armature  to  set  itself  in  the  true  magnetic  centre  of  the 
field,  with  consequent  end-thrust  or  bearings  which 
resist  the  tendency.  In  the  case  under  review  the 
bearings  had  worn  so  badly,,  due  to  this  end-thrust, 
that  the  balls  were  forced  partly  out  of  their  races  and 
the  end  of  the  shaft  was  butting  on  the  aluminium 
housing  which  covered  and  protected  the  bearing  and 
lock-nut. 


I  have  just  finished  my  preliminary  analysis  of  central 
station  statistics  for  the  forthcoming  edition  of  the 
Practical  Electrician's  Pocket  Book.. 

The  Price  of  The  most  striking  feature  of  the 
Current.  returns,  which  central  station  en- 
gineers in  every  part  of  the  kingdom 
have  been  good  enough  to  forward,  is  undoubtedly  the 
"increase  in  the  war  increase."  With  very  few  excep- 
tions, the  price  of  current  has  been  raised  by  central 
stations,  large  and  small  alike,  during  the  past  twelve 
months,  and,  indeed,  such  increases  could  only  be 
avoided  if  at  all  by  cutting  profits  to  vanishing  point, 
for  the  price  of  coal,  of  labour,  and  of  supplies  of  every 
description  has  risen  by  anything  from  50  to  100  per 
cent,  or  more.  The  margin  of  profit,  never  excessive- 
in  electricity  supply,  has  become  a  matter  for  grave 
anxiety. 

Whereas   10   or    20    per   cent,    advance    on  pre- 
war   tariffs    was    common    last    year,  20    per  cent, 
advance    on    lighting  tariffs    and    30    to     40  per 
cent,    advance   on    power    tariffs    is   quite  common 
this    year,    and    a    number   of    undertakings  have 
added  50  per  cent,  to  their  pre-war  charges.    There  are 
many  stations  charging  6d. . or  over  for  lighting  supply, 
and  a  fair  number  are  charging  the  legal  maximum  of  8d.. 
per  unit.    This  is  "  some  "  price,  but  it  must,  of  course, 
be    remembered  that    the   price   of    gas    and    other - 
illuminants  has  advanced  to  a  corresponding  degree, 
taking  average  gas  and  electric  tariffs  for  the  countryj 
as  a  whole. 


An  even  more  regrettable  sign  of  the  times  than  the- 
rise   in  price  of  current   is  the    close    approach  to 
"current  famine"  in  a  good  number  of  central  station" 
areas.    The  prolonged  war,  with  its  virtual  suspension 
of  all  central  station  plant  extensions  saving  those  for 
munition  service,  has  placed  more  than  one  section  in  a 
quandary.      I    could    mention    important  provincial 
stations 'which  have  had  to  decline  further  power  con- 
sumers, and  to  place  existing  clients  more  or  less  on  ! 
rations,  owing   to   the  small   margin   between  plant^ 
capacity  and  maximum  demand. 

Other  stations  are  having  to  -do  what  must  surely, 
wring  tears  from  those  who  have  experienced  fhat_ 
hard-won   progress  of  the  past— viz.,    "choke  off 
heating  and  cooking  load,  and  offer  no  encouragement^ 
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We  have — ready  for  immediate  delivery 
— a  big  stock  of  various  types  of 
radiators,  and  are  offering  them  for 
sale  at 

A  CONSIDERABLE  REDUCTION 
IN  PRICE 

with  rebate  Discounts  for  Quantities. 


These  heaters  are  of  best  make  and 
material,  and  are  very  efficient. 

Even  in  normal  times  and  at  our  usual 
trade  prices  they  would  be  remarkably 
good  value. 

In  these  times  and  at  the  prices  at  which 
we  are  selling  them  they  are  bargains 
which  you  cannot  afford  to  miss. 


Jf  i*  electriCi|1 
get**1,01* 


The  British  Thomson-Houston  Co.,  Ltd., 

Mazda  House,  77,  Upper  Thames  St.,  London,  E.C.4. 

Branches  in  all  large  towns. 
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to  electric  vehicles!  simply  because  they  fear  that  their 
plant  would  be  overloaded  if  they  encouraged  these 
''demands."  '  The  coyness  of  many  central  stations  is 
particularly  noticeably  in  respect  oi  electric  vehicles, 
and  it  is  a  thousand  pities  that  this  should  be 
so  just  when  "electrics"  were  coming  into 
their  own  in  this  country,  and  just  when  they 
oiler  such  an  invaluable  solution  to  the  petrol 
problem.  1  hope  that  central  station  engineers 
may  soon  be  granted  better  facilities  for  extensions, 
then  they  need  not  try  to  forget  that  electric  vehicles 
are  good  things  for  everybody  concerned.  Central 
station  plant  is  rendering  fine  national  service  in  an 
infinite  number  of  directions,  and  it  is  certainly  not 
national  policy  to  stint  extensions  therein. 


There  is  a  curious  contrast  between  two  returns  now 
lying  belore  me.  The  one  announces  that  shortage  of 
plant  has  compelled  the  station  to  charge  lighting  rates 
for  domestic  heating  at  night,  and  to  supply  all  cooking 
loads,  for  the  present,  through  the  lighting  meters.  I 
should  imagine  this  choke-off  is  entirely  effective.  The 
other  return,  which  comes,  as  a  matter  of  fact,  from  the 
Stoke-on-Trent  Electricity  Supply  Department,  dis- 
closes a  very  commonsense  method  of  giving  consumers 
the  benefit  of  cheap  current  for  heating  and  cooking 
without  requiring  a  separate  meter  and  special  wiring. 

Where  heating  or  cooking  supply  is  taken  through  a 
separate  circuit  and  a  separate  meter,  the  price  for  this 
supply  is  id.  a  unit.  If,  however,  supply  be  taken  from 
a  lighting  circuit,  units  consumed  in  excess  of  those 
ordinarily  or  customarily  taken  upon  a  lighting  circuit 
in  a  house  of  the  same  class  and  size,  are  charged  at  id. 
a  unit.  If  there  is  no  additional  consumption,  the  whole 
supply  is  charged  at  lighting  rates.  The  special  tariff 
applies  simply  to  additional  consumption  compared  with 
consumption  in  the  same  or  similar  premises  in  the 
corresponding  quarters  of  tffae  year  prior  to  that  in  which 
the  heating  or  cooking  apparatus  was  installed.  It  is, 
of  course,  generally  impracticable  to  supply  a  large 
cooker  through  the  lighting  conductors,  but  I  look  to 
this  eminently  sensible  tariff  to  lead  to  the  use  of 
innumerable  small  and  medium-sized  heating  and 
cooking  devices  where  the  lighting  tariff  is  prohibitively 
high  for  such  service,  and  the  circumstances  of  the  case 
do  not  justify  special  wiring  and  a  separate  meter. 


The  demand  for  electrical  energy  of  a  large  hotel 
resemble*  in  many  respects  that  of  a  small  town,  owing 
to    the    highly    developed    use  of 
Electricity      electricity  for  power  and  heating  pur- 
in  the  poses.       The     use     of  electrical 

Modern  Hotel,  applances  in  connection  w  ith  the  diffi- 
cult problem  of  regulating  the  ventila- 
tion and  controlling  the  hot-water  supply  of  such  a 
building,  described  by  Mr.  A.  H.  Barker  in  a  recent 
lecture,  is  perhaps  more  of  a  novelty  to>  electrical  men. 
This  ingenious  and  scientific  system,  a  brief  account  of 
which  is  given  on  another  page,  furnishes  another 
example  of  the  great  assistance  rendered  bv  the  use  of 
electrical  appliances  in  securing  the  maximum  of 
efficiency  and  convenience  in  other  branches  of 
I.  engineering. 

Awthmetic  of  Electrical  Engineering.  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated  and  30 
exercises.    Price  2s.  3d.  net,  post  free  from  Electricity  Office 


The  exhortation  of  the  Pos1  Office  authorities  to  tele- 
phone subscribers  to  be  most  particular  in  the  enuncia- 
tion of  consonants  when    using  the 
Telephone      telephone  is  now  familiar  to  us  all. 
Exchange.       The  scientific  need  for  this  precaution 
was   demonstrated    in   a   very  clear 
fashion  by  Prof.    Fleming;  in  the  course  of  recent 
lecture  on  "The  \\"oi  k  of  a  Telephone  Exchange-/' 
An  oscillogram  of  the  sound  produced  in  saving  the 
word  "  pea  "  was  shown,  and  it  was  very  remarkable 
to  observe  the  trifling  character  of  the  consonant  "  p  " 
both  as  regards  the  amplitude  and  the  duration  of  the 
vibrations.    On  the  oscillogram  the  consonant  appeared 
as  little  more  than  a  transient  ripple. 

When  the  complexity  of  the  evele  of,  changes  which 
takes  place  in  reproducing  a  sound  made  at  the  trans- 
mitter end  of  the  line  on  the  ear-piece  of  the  receiver  is 
considered;  and  also  how  that  at  each  transformation  of 
energy  there  is  a  possibility  of  loss  of  exactness  in 
reproducing  the  various  wave  forms,  we  can  readily 
understand  that  Ave  have  to  be  told  to  enunciate  con- 
sonants with  such  particular  care. 

The  account  given  by  Prof.  Fleming  of  the  rapid 
growth  of  automatic  telephone  exchanges  was  sur- 
prising. Such  an  exchange  appears  to  the  ordinary 
everyday  electrical  engineer  to  be  an  arrangement  little 
short  of  marvellous  in  its  intricacy  and  ingenuity.  The 
fact  that  three  automatic  exchanges  are  now  in  course 
of  construction  in  this  country  is  sufficient  evidence  of 
the  fact  that  this  system  is  thoroughly  reliable  and 
efficient  from  an  engineering  point  of  view.  Prof. 
Fleming's  lecture  is  briefly  referred  to  on  another  page. 

Elektron. 

TELEPHONY. 

{Being  solutions  to  the  Questions  set  by  the  City  and* 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
of  Telephony  held  on  May  yd,  1917.) 

Compiled  by  "  First  Class  Honoursman." 

Q.  1.— A  primary  cell  connected  across  a  milliam- 
peremeter  of  15  ohms  shows  a  current  of  100  milliam- 
peres.  When  an  additional  resistance  of  5  ohms  is 
put  in  the  circuit  the  current  is  found  to  fall  to  80  milliam- 
peres.  Calculate  the  e.m.f.  and  internal  resistance 
of  the  cell,  assuming  that  it  does  not  polarise.  How 
would  polarisation  affect  the  correctness  of  your  cal- 
culations ? 

A. — By  Ohm's  law,  we  have  in  the  first  case 

where  1  is  the  current,  E  is  the  electromotive  force  of 
the  cell,, and  r  and  R  are  the  resistances  of  the  cell  and 
milliamperemeter  respectively.    From  (1)  we  have 

E  4  H  (r  +  R)    (2) 

In  the  second  case  we  have, 
•  =  £ 

?2      r  +  R  +  Rx  ••• (3) 

where  i2  is  the  reduced  current  and  Rx  the  added  re- 
sistance.   From  (3)  we  have, 

E  =  i2  (r  +  R  +    (4) 
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Now  since  the  electromotive  force  E  is  the  same  in 
both  cases,  the  right-hand  members  of  equations  (2) 
and  (4)  must  be  equal.  Therefore, 

il  (r  +  R)  =  U  {r  +  R  +  RJ, . 

that  is 

>!  r  -  1*2  r  =t2  (R  +  Ri)  -  ii  R, 

whence 

r  =  t2  (R  +  i?!)  - 
h  -  h 

Substituting  the  given  values, 

r  =  8°  (J5  +  5)  -  100  x  15 
100  -  80 

=  5  ohms, 

which  is  the  resistance  of  the  cell.  To  find  the  electro- 
motive force  of  the  cell  we  may  use  equation  (2)  above 
thus 

-       100    1  . 

E  =    (5  +  15 

1000  VJ  J! 

-  2  volts. 

The  values  of  5  ohms  and  2  volts  will  be  found  to  satisfy 
any  of  the  equations  given  above. 

Polarisation  increases  the  resistance  of  the  cell,  and 
therefore  the  current  strength  falls.  It  is  therefore 
desirable  in  measuring  the  current  strength  to  carry 
out  the  test  quickly  so  that  polarisation  will"  net  appre- 
ciably affect  the  result. 

{To  be  continued.) 


GOOD  LIGHTING  FOR  RETAIL  STORES. 


of  the  illumination  is  uniform  throughout  the  depart- 
ment, and  that  although,  as  is  desirable,  a  certain 
amount  of  shadow  exists,  there  are  no  violent  contrasts 
between  light  and  shade  as  would  be  the  case  with 
direct  lighting. 


Just  as  in  a  factory  or  workshop,  adequate  and 
suitable  illumination  increases  the  output  and  raises  its 
quality,  so  in  a  well-lighted  store  the  turnover  is 
increased,  and  the  business  of  buying  and  selling  made 
more  attractive  and  less  arduous,  while  the  over-all  cost 
of  the  better  illumination  secured  is  no  greater,  and  is 
often  materially  less. 

No  better  example  of  scientific  modern  shop-lighting 
cculd  be  advanced  than  that  afforded  by  the  installation 
at  Messrs.  Hammonds,  Ltd.,  of  Hull,  whose  well- 
known  department  stores  have  lately  been  equipped 
throughout  with  Mazda  half-watt  type  lamps  in  con- 
junction with  semi-indirect  and  indirect  lighting  fittings. 
Illustrations  are  here  given  of  two  departments  of  the 
tores,  which  are  representative  of  all  throughout  the 
firm's  extensive  premises.  These  illustrations  have 
been  reproduced  from  untouched  photographs  taken  by 
the  unaided  light  of  the  fittings  installed,  and,  althoug'h 
the  lighting  is  uniform  and  adequate,  the  wattage 
absorbed  is  substantially  less  than  would  have  been 
i.ecessaiy  to  obtain  the  same  illumination  on  every 
article  by  direct  lighting. 

Fig.  1  shows  a  portion  of  the  ironmongery  depart- 
ment, which  is  lighted  by  ceiling  type  semi-indirect 
"  Lumina  "  fittings  with  half-watt  type  Mazda  lamps. 
These  fittings  have  been  designed  specially  for  use  in 
business  premises,  and  comprise  a  perforated  spun- 
copper  canopy  at  the  top,  the  interior  of  which  is  so 
arranged  that  the  heat  from  the  lamp  below  passes 
away  through  the  holes  and  does  not  affect  the  ceiling. 
It  is  provided  with  a  vitreous  enamelled-over  reflector 
?.nd  a  15-in.  special  opal  glass  bowl,  which  conceals  a 
200-watt  type  lam];.     It  will  be  seen  that  the  intensity 


Fir.  i,  The  Ironmongery  Department  of  Messrs.  Ham- 
monds, Ltd,  Hull,  Lighted  by  "Lumina"  Semi- 
Indirect  Fittings. 

A  better  idea,  perhaps,  of  the  excellence  of  the 
lighting  throughout  the  building  is  afforded  by  the 
illustration  at  Fig.  2,  which  shows  the  linoleum  depart- 
ment. The  almost  startling  clearness  of  the  detail — 
such  as  the  patterns  on  the  rolls  of  the  linoleum— is  not 
confined  to  individual  objects,  but  applies  to  every  item 
in  the  display.  This  effect  is  produced  by  semi-indirect 
"  Lumina  "  ceiling  fittings  and  Mazda  half-watts,  as 
employed  in  the  ironmongery,  hardware,  and  other 
departments. 


Fig.  2. — The  Linoleum  Department  of  Messrs.  Ham- 
monds, Ltd.,  Hull,  Lighted  by  '  Lumina  "  (ceiling 
pattern)  Semi-Indirect  Fittings. 


The  whole  of  the  lighting  scheme  for  Messrs.  Ham- 
monds Avas  planned,  and  the  fittings  and  lamps 
supplied,  by  the  British  Thomson-Houston  Co.,  Ltd., 
Mazda  House,  77,  Upper  Thames  Street,  London, 
E.C.4. 
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ELECTRICITY. 


THE  WORK  OF  A  TELEPHONE  EXCHANGE. 


A  lecture  on  iho  "  Work  of  a  Telephone  Exchange  "  was 
given  by  Prof.  Fleming  at' the  University  College,  Gower 
Street,  on  Wednesday,  Oct.  17th.  The  lecturer  first  gave  a 
brief  account  of  the  nature  of  sound  waves,  and  explained 
the  relationship  of  the  character  of  the  sound  and  the  wave 
form.  He  then  touched  ,upon  the  principle  of  the 
telephone,  the  elementary  telephone  circuit,  and  the  modern 
C.  B.  system,  and  gave  a  concise  account  of  the  construction 
and  method  of  working-  in  a  modern  telephone  exchange. 
Prolesscr  Fleming-  then  dealt  at  some  length  with  the  sub- 
ject of  automatic  telephone  exchanges,  and  succeeded  in  ex- 
plaining with  considerable  clearness  the  various  operations 
by  which  the  calling  subscriber  is  finally  connected  to  the 
line  he  desires,  and  illustrated  by  models  the  methods  em- 
ployed to  carry  out  the  various  requisite  operations.  Some 
interesting  particulars  regarding  the  growth  of  automatic 
exchanges  were  given  by  the  lecturer.  The  largest  automatic 
exchange  in  this  country  is  at  Blackburn,  having  ajpresent 
capacity  of  2,200  subscribers,  but  designed  for  a  future 
capacity  of  4,400.  Three  automatic  exchanges  are  now  in 
course  of  construction  in  this  country — at  Grimsby,  Leeds, 
and  Stockport — the  first  of  which  will  have  an  ultimate 
capacity  of  16,000  subscribers.  The  system  of  semi-automatic 
exchanges,  in  which  the  operation  connecting  the  receiving 
of  the  calling  subscriber  s1  impulses  and  finding  the  required 
line  is  performed  manually,  was  briefly  referred  to. 

Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  ttnd  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  13. 

A  25  h.p.  motor  driving  an  air  compressor  is  sparking 
badly  at  one  set  of  brushes.  I  have  overhauled  the  brush 
gear,  and  I  find  that  the  brushes  are  equally  spaced,  yet' 
the  sparking  is  very  pronounced  at  any  load.  The  com- 
mutator is  blackened  about  three  parts  of  the  way  due 
to  this  heavy  sparking.  Will  you  please  say  what  is  likely 
to  be  wrong  ? — •"  Com-pole." 

■Question  No.  14. 

A  mercury  vapour  lamp  when  switched  on,  lights  up  for 
a  moment  and  then  goes  out.  It  does  this  every  time. 
Is  this  due  to  bad  vacuum  or  to  defective  tilting  mechanism  ? 

(Replies  to  Questions  13  and  14  must  be  received  not  later 
than  Nav.  3rd.) 
Question  No.  15. 

In  a  colliery  a  shot  firing  generator  is  used  for  exploding 
the  charges.  The  permanent  magnets  of  this  generator 
appear  to  have  weakened  somewhat,  that  is,  it  is  some- 
times impossible  to  fire  the  charges.  Will  you  please  say 
if  the  best  method  is  to  re-magnetise  these  magnets,  or 
to  rewind  the  armature  ?  I  would  like  you  to  instruct  me 
how  to  carry  out  the  method  you  suggest. — "  Castle." 

Question"1  No.  16. 
What  are  the  causes  of  lack  of  balance  in  two  and  three 
phase  systems?    How  { should  this  lack  £of  balance  be 
avoided,  and  what  effect  would  it  have  on  thejneasuring  j 


instruments  connected  to  the  respective  phases  ?  In  the 
reply  will  you  please  avoid  mathematics  if  possible  ? — I 
V  G.  O.  " 

(Replies  to  Questions  15  and  16  must  be  received  not  later 
than  November  17). 


Correspondence. 

To  the  Editor  of  ELECTRICITY. 
Dear  Sir,— 1  read  with  interest  your  article  to  students 
of  technical  institutes,  and  was  distinctly  pleased  with  the 
views  expressed,  especially  those  relative  to  electrical  in- 
stallation work.  There  is  no  shadow  of  doubt  that  the 
technical  education  in  electrical  installation  has  been  grossly 
neglected,  with  the  result  that  students  are  unable  to  find, 
within  easy  reach  of  their  homes,  institutes  where  the  :ub- 
ject  is  taught,  or  else  the  facilities  at  the  classes  are  entirely 
inadequate. 

It  is  nearly  time  that  the  responsible  heads  of  both  the 
electrical  installation  trade  and  the  technical  institutes  made 
some  arrangement  for  the  training  and  encouragement  c  f 
the  younger  workers.  In  the  class-rooms  or  workshops  there 
should  be  at  hand  text  boards,  a  dynamo,  d.c.  and  a.c. 
motors  and  control  gears,  'phones,  switching  systems,  con- 
duit, cable,  and  casing,  and  a  few  testing  instruments  for 
experiments  in  fault-finding.  The  instructor  should  be  a 
first-class  practical  man,  as  it  is,  in  most  cases,  useless  to 
have  the  electrical  engineer  instructor,  as  he  can  seldom  give 
the  instruction  sought  after.  When  these  classes  are  well- 
established,  and  not  till  then,  shall  we  get  the  electrician, 
wireman,  or  installation  man  (call  him  what  you  will)  who 
will  be  able  to  carry  out  efficient  and  reliable  work,  know- 
ing why  he  does  certain  things,  and  able  to  do  more  than 
push  or  pull  wire  through  conduit  and  connect  up  a  ceiling 
rose  or  switch. 

The  men  have  been  gradually  pushed  down  the  list  of 
skilled  workmen,  whereas  they  should  have  headed  it  in  the 
necessary  skill,  intelligence,  and  knowledge  required. 

To  expect  ordinary  mechanics  to  master  about  four  grades 
of  practical  mathematics,  including  the  integral  calcula- 
tions, before  he  dare  be  shown  how  to  connect  up  an  a.c. 
motor  is  absurd,  and  if  wiremen  and  electricians  are  to  be 
more  than  the  "  skilled  labourers  "  they  are  classed  by  the 
Government,  they  must,  for  their  own  good  and  for  the  good 
of  the  business  generally,  demand  these  training  classes,  de- 
mand practical  teachers,  and  demand  their  right  to  be  classed 
as  skilled  mechanics. 

The  whole  question  requires  immediate  attention,  and 
there  are  no  real  excuses  for  shelving  the  matter.  The  only 
excuse  put  forward  is  that  students  do  not  attend,  but  I 
think  that  the  students'  neglect  is  attributable  to  the  lack  of 
material  and  practical  instruction  at  the  few  classes  in  ex- 
istence. There  are,  no  doubt,  one  01  two  real  good  classes, 
and  success  to  them,  but  I  know  of  one  class  where. the 
12  students  had  the  use  of  one  saw,  two  screwdrivers,  one 
pair  plyers,  and  so  on  between  the  whole  crowd.  Only 
wood-casing  and  a  few  pieces  of  scrap  wire,  no  conduit  (they 
had  no  stock  or  dies),  one  pair  pliers  about  twenty  years 
old,  and  not  a  swea'ting  thimble  in  the  place.  No  dis. 
boards,  cut-outs,  bells  or  fire  alarms,  and  then,  with  this 
entirely  inadequate  gear,  an  electrical  engineering  teacher 
to  instruct. 

Can  you  wonder  the  students  were  fed  up? 

Now,  if  these  chaps  had  had  decent  gear  to  work  with 
and  could  see  they  were  getting  a  better  knowldge  of  the 
trade  which  was  their  living,  I  am  sure  they  had  sufficient 
intelligence  to  realise  that  to  continue  their  studies  would 
bring  them,  not  only  advancement,  but  confidence  and 
independence.  . 

I  trust  you  will  continue  your  activities  in  this  direction 
and  that  before  another  season's  classes  start,  the  E.I.V. 
classes  will  be  firmly  established  in  the  syllabus  of  every 
training  institution.  Yours  faithfully, 

^  b .  Waters. 

4f,  Dorking  Road,  Deptford,  S.E.8.      Oct.  15th,  19 17- 
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Various  Items. 

Leicester  Lce.-Cpl.   T.   H.   Andrews.,   formerly  electrical 

engineer  at  the  Star  Picture  Theatre,  has  died  of  wounds  re- 
ceived in  action.  .  _  " 

Barnsley.  The  Tramways  Committee  recommend  that  the 

charges  for'current  be  advanced  a  halfpenny  per  unit  for  lighting 
purposes  and  by  15  per  cent,  for  power. 

Worcester.  Mr.  A.  W.  Powell  has  been  appointed  assistant 

engineer-in-charge  of  the  Electricity  undertaking.  His  salary 
will  be  /127  per  annum,  in  addition  to  war  bonus. 

York.  Sergt.   R.  Bainbridge,  who  was  formerly  employed 

in  the  'Corporation  tramways  undertaking,  has  been  awarded 
the  Military  Medal.    He  is  now  in  the  Royal  Garrison  Artillery. 

Whitby.— Second-Lieutenant  H.  V.  Schofield,  who  received 
his  training  as  an  electrical  engineer  at  the  U.D.C.  electricity 
works,  has  been  appointed  adjutant  of  his  brigade,  with  the 
acting  rank  of  captain. 

Halifax. —Lce.-Cpl.  Joseph  Bowles,  formerly  a  conductor 
on  the  Corporation  tramways,  was  killed  in  action  on  September 

20  Private  A.  E.  Painter,  who  previous  to  enlistment  was 

a  driller  in  the  tram  sheds,  has  been  killed  in  action,  at  the 

agWelsh  Electrician  Honoured.— Corpl.  John  Jenkins,  R.E.,  has 
obtained  the  Military  Medal  for  gallant  and  valuable  services  in 
France.  Before  joining  the  Colours  he  was  engaged  at  the 
electrical  power  station  of  the  Main  Colliery  Co.,  Bryncoch, 
near  Neath,  where  his  parents  reside. 

Meetings. — The  Opening  Meeting  of  the  Session  1917-18 
of  the  Inst.  EE.  will  be  held  at  the  Inst.  C.E.,  Great  George 
Street  Westminster,  S.W.,  on  Thursday,  Nov.  8,  at  6  p.m., 
when  the  President,  Mr.  C.  H.  Wordingham,  will  deliver  his 
inaugural  address.     The  Premiums  will  also  be  presented. 

Rotherham. — The  Council,  after  consideration  of  the  pro- 
posal of  the  Electricity  Committee  to  increase  the  salary  of 
Mr.  E.  Cross,  the  electrical  engineer,  have  postponed  their 
'  decision,  in  view  of  a  suggestion  that  the  duties  of  electrical 
engineer  and  tramways  manager  should  be  divided.  During 
Mr.  Cross's  regime  the  profits  of  the  electricity  department 
have  risen  from  £3  to  £5,534- 

Faraday  House. — Among  interesting  and  instructive  contents 
of  the  current  issue  of  the  "  Faraday  House  Journal,"  are 
articles  on  the  Insulation  Test  on  Electrical  Machinery,  Iron 
and  Aluminium  Alloys,  Radium  Luminous  Compound,  and  the 
Oerlikon  Electrical  Engineering  Works.  Old  students  of  Fara- 
day House  continue  with  their  brave  work  on  the  field  of  battle 
as  evidence  the  lists  of  those  serving  with  the  Colours  and  the 
records  of  their  deeds. 

Leeds.— Rifleman  Joseph  Marsland,  who  previous  to  joining 
the  Forces  was  a  conductor  on  the  Corporation  tramways,  is 
now  announced  as  a  prisoner-of-war  in  Germany,  after  being 
posted  as  missing  since  August  31. — Mr.  Wormald,  a  former 
employee  of  the  Corporation  electric  lighting  department, 
has  been  drowned  while  on  foreign  service.  He  was  washed 
away  with  his  wagon  when  crossing  a  stream  to  take  rations  to 
his  battery. — Sapper  John  Maughan,  who  was  formerly  em- 
ployed in  Leeds  as  an  electrical  engineer,  has  been  admitted 
to  hospital  in  the  South  of  England  suffering  from  trench  fever. 

Blackpool. — There  are  now  some  93  employees  of  the  Cor- 
poration Tramways  Department  on  war  service.    Seven  have 

been  killed,  and  many  have  been  wounded.  -The  Electricity 

Committee  have  decided  that  Mr.  George  Yates  be  appointed 
electrical  fittings  superintendent  at  £200  per  annum,  rising  by 
annual  increments  of  £25  to  £250;  that  Mr.  Herbert  Makin 
be  salesman  and  chief  clerk  in  the  same  department  at  £180, 
rising  by  £10  to  £200  ;  that  Mr.  Walter  Unsworth  be  invoice 
and  ledger  clerk  in  the  same  department  at  £150,  rising  to 
£160  10s.  at  the  end  of  twelve  months  ;  and  that  Mr.  F.  W. 
Leatherbarrow  be  stores  clerk  in  the  electricity  Department  at 

£135,  rising  to  £150.  Mr.  Chas.  Furness,  Tramways  Manager, 

is  making  preparations  to  have  the  number  of  tramcars  in- 
creased, immediately  the  restrictions  consequent  on  the  war 
are  removed.  He  proposes  to  obtain  16  additional  cars,  which 
will  bring  the  total  up  to  100,  and  the  Committee,  on  October  18, 
approved  of  the  idea  of  improving  and  enlarging  the  rolling 

Field  Telephones  for  Army  Use.  Including  an  Elementary- 
Course  in  Electricity  and  Magnetism,  By  Capt.  E.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  Illustrations.  2s.  9d.  post  free.from  Electricity 
Office. 


stock  as  soon  as  circumstances  and  the  Minister  of  Munitions 
permit 

Swansea. — Complaints  have  been  lodged  at  the  Council  about 
the  state  of  the  tram  tracks  and  also  the  overhead  equipment 
on  the  Morriston  section,  and  several  members  said  they  would 
like  to  see  the  Corporation  itself  do  all  fne  repairs.  Eventually 
it  was  decided  to  ask  the  company  who  lease  the  lines  for  some 
modification  in  their  agreements  with  regard  to  overhead  re- 
pairs, and  Mr.  Burr  (electrical  engineer)  was  requested  to  report 
on  the  whole  system  at  the  next  meeting. 

Neath  R.  D.  C. — Tne  electrical  engineer,  W.  Thompson,  in- 
formed the  Neath  R.D.C.  that  if  the  military  appeals  suc- 
ceeded, no  option  remained  but  to  shut  down  one  or  two  shifts, 
in  proportion  to  the  men  taken,  as  it  was  impossible  to  run  . 
the  electric  power  station  without  suitable  men.  A  discussion 
took  place,  and  it  was  unanimously  decided  to  notify  the  exact 
position  to  the  power  and  light  consumers  in  the  area  under 
the  jurisdiction  of  the  Council,  and  to  state  that  no  step  would 
be  taken  in  the  direction  indicated  without  giving  them  as 
much  notice  as  the  circumstances  would  permit. 

Organising  Secretary's  "  Audacity."— The  ©nginemen,  stokers, 
cleaners,  switchboard  attendants,  and  others  employed  at  the 
Cardiff  generating  stations  were  affected  by  a  threatened  strike, 
as  foreshadowed  in  a  letter  Mr.  Rees  Llewellyn,  the  organising 
secretary  of  the  Municipal  Employees'  Association,  sent  to 
the  Council,  in  which  among  other  things  he  required— 
(1)  Any  decision  to  be  made  retrospective  ;  (2)  Date  fixed  to 
consider  the  men's  application;  (3)  That  the  Wages  Committee 
be  prepared  to  recognise  trade  unionism  by  officially  inviting 
a  deputation  to  represent  the  men,  which  the  chairman  of  the 
Wages  Committee  would  not  do.  These  the  men  insisted  upon 
before  the  notices  were  withdrawn,  and  if  the  Council  was 
not  prepared  to  officially  recognise  trades  organisations  and  a 
resolution  be  passed  to  that  effect,  all  other  departments  would 
make  common  cause  with  those  who  had  given  notice  and  all 
the  men  would  cease  work.  Councillor  Taylor  agreed  with  the 
principle  of  trade  recognition,  but  during  his  long  connection 
with  the  labour  movement  he  had  never  heard  of  anyone  having 
the  audacity  to  put  forward  the  demands  in  the  way  Mr. 
Llewellyn  had  done.  The  men's  demand  was  for  an  additional 
6s  war  bonus,  and  the  notices  expired  last  Tuesday  evening, 
but  the  Council  deferred  the  matter  for  their  Wages  Committee 
to  deal  with  on  Wednesday,  when  the  latter  body  decided 
to  recommend  the  Council  to  make  no  further  increase  of  war 
bonus.   

County  of  London  Volunteer  Engineers  (Field  Com- 
panies) —Orders  for  the  week  by  Lieut  -Col  Clay,  V.D.,  Com- 
manding—Officer for  the  Week  :  Lieut.  W.  J.  A.  Watkins. — 
Drills  week  ending  Sunday,  November  4,  1917.— Monday  : 
No  3  Coy.,  Left  Half ;  Recruits;  Signalling,  6.30.  Tuesday: 
Physical  Drill  and  Bayonet  Exercise,  7.30.  Wednesday  :  No.  1 
Coy  6  30.  Thursday  :  No.  2  Coy,  6  ;  Signalling  ;  Ambulance, 
6  30 '  Friday  :  No.  3  Coy,  Right  Half ;  Recruits,  6.30.  Sun- 
day Commandant's  Parade.  ^Parade  Waterloo  Station  oppo- 
site No.  10  Platform,  8.45  a.m.,  for  work  at  Esher  ;  Uniform  ; 
Midday  rations  to  be  carried.  Compulsory  fot  A  and  B  men. 
Other  orders  as  usual.  

WHEN  VISITING  LIVE 
CIRCUITS  WEAR  GLOVES 
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Write  H.B.  Dept.  for  particulars— 

DAVID  M0SELEY  &  SONS,  Ltd., 

Ardwick,  Manchester 
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Pure  Para.   Soft  Finish. 

Don't  get  hard. 
Mainsmen  prefer  them. 


I  


Sample  Pair  scni  on  receipt  ut  F.o.  toi  "7/6» 
which  will  be  returned  if  gloves  are  noV  ap- 
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DIRECT-CURRENT  ARMATURE  WINDING.* 

Some  Important  Features  of  Armature  Windings 
and  Construction. 


By  J.  H.  McIlroy. 


According  to  the  method  of  interconnecting  the 
inductors  on  an  armature,  winding  may  be  divided 
into  two  groups  (1)  multiple-circuit  or  lap  winding, 
and  (2)  two-circuit  or  wave  windings. 

The-  multiple-circuit  or  lap  windings  are  adapted  for 
machines  of  large  output  and  are  also  to  be  preferred 
for  many  machines  of  intermediate  output  and  slow 
speed.  In  this  type  of  winding  there  are  as  many 
•circuits  from  positive  to  negative  brushes  as  there 
are  poles  in  the  machine. 

Wave  or  two-circuit  windings  are  employed  in 
machines  of  low  output,  and  are  also  well  adapted  for 
machines  of  intermediate  output  and  high  speed.  In 
this  type  of  winding  there  are  only  two  circuits  through 
the  armature  from  positive  to  negative  brushes,  in- 
dependent of  the  number  of  pairs  of  poles.  Each  of 
the  two  circuits  supplies  one-half  of  the  total  current 
output. 

The  inductors  of  an  armature  may  be  considered  as 
arranged  in  a  number  of  groups  or  elements  distributed 
at  equal  distances  around  the  periphery  of  the  core, 
as  shown  by  the  numbered  circles  in  Fig.  1,  each  circle 
representing  one  element.  A  coil  is  formed  by  con- 
necting two  suitable  elements  together,  and  will  be 
referred  to  as  that  part  of  the  winding  which  terminates 
in  two  adjacent  commutator  bars.  In  practice,  an 
armature  coil  may  consist  of  one  or  many  turns,  but 
in  considering  a  winding  diagram  it  is  immaterial  as 
to  how  many  turns  there  are  in  a  coil.  Each  coil  will 
therefore,  for  simplicity,  be  considered  as  having  one 
turn  only,  and  each  side  of  the  coil  as  a  single  inductor. 

PITCH  OR  SPACING. 

The  pitch  of  an  armature  winding  is  the  term  which 
denotes  the  distance  between  two  separate  elements 
connected  together  (that  is,  the  two  sides  of  a  coil) 
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and  is  given  as  the  number  of  elements  or  inductors 
passed  over.  For  the  front  end  of  an  armature  it 
may  be  written  Yf,  and  for  the  rear  end  Yr. 

In  a  lap-wound  armature  Yr  is  always  greater  by  2 
than  Yf,  while  in  a  wave-wound  armature  both  )'i< 
and  Yf  may  be  equal  but  their  values- must  be  chosen 
so  that  the  winding  closes  in  on  itself,  so  that  starting 
from  any  one  inductor  and/  tracing  through  the  suc- 
cessive inductors  in  the  order  of  the  winding,  each 
inductor  sriould  be  traversed  once  only  before  the 
starting  point  is  reached.  Such  a  winding  is  said  to 
be  singly  re-entrant. 


Fig.    1. — Arrangement   of   Armature  Inductor 
Around  Core. 

two-circuit  or  wave  windings. 

Let  C  denote  the  number  of  inductors  forming  a 
winding  and  2P  the  number  of  poles.  The  mean  pitch 
is  equal  to  » 

Y  =  (C  +  2)  /  2P 

Owing  to  the  mechanical  arrangement  of  the  end 
connections,  both  pitches  must  be  odd  numbers,  so 
that  if  Y,  as  determined  by  the  above  equation,  is  an 
odd  number,  the  front  and  rear  pitches  are  equal  to 
the  mean  pitch,  that  is  Y=Yr=Yf.  On  the  other 
hand,  if  Y  is  an  even  number,  the  front  pitch  requires 
to  be  less  or  greater  than  the  mean  pitch  by  1,  according 
as  the  rear  pitch  is  greater  or  less  than  the  mean  pitch 
by  1,  that  is, 

Yf  =  Y  +  1  and  Yr  =  Y  +  1. 

As  a  demonstration  of  the  above  the  winding  diagram 
of  a  four-pole,  two-horsepower,  220  volt  motor  will  be 
examined.  Fig.  3  shows  the  position  of  the  poles  and 
indicates  how  the  inductors  are  arranged  around  the 
armature.  The  mean  pitch  of  the  winding,  Y=(i22_+ 
2)/4  =  30  or  31.  Taking  Y  =  3i,  then  Yr  =  3I  and 
Yf  =  3I.  Starting  from  commutator  bar  No.  1  con- 
nection is  made  to  inductor  No.  1  at  the  front,  and 
the  rear  end  of  the  same  inductor  is  connected  to  an 
inductor  31  elements  in  advance,  that  is,  to  32.  Since 
the  front  pitch  is  31,  the  commutator  ends  of  inductor 
32  and  63  are  connected  together  at  segment  No.  32. 
Inductor  63  is  connected  at  the  rear  to  inductor  94, 
which  is  connected  to  inductor  3  at  bar  No.  2.  After 
traversing  all  the  armature  inductors,  the  winding 
finally  re-enters  itself  at  bar  No.  1. 
'  Only  two  sets  of  brushes  are  necessary  as  far  as 
collection  of  the  current  is  concerned.  This  fact  is 
made  evident  by  examining  the  winding  in  Fig  3. 
The  positive  brushes  being  in  contact  with  segments 
1  and  32  are  electrically  connected  through  the  inductors 
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1  and  32  ;  these  two  inductors  are  situated  midway 
between  the  poles  or  in  the  neutral  zone,  so  that  no 
electromotive  force  is  induced  in  them,  and  these  in- 
ductors simply  form  a  cross-connection  between  the 
two  positive  brushes.  The  two  negative  brushes  are 
also  cross  connected  by  inductors  31  and  62.  Thus  it 
is  evident  that  the  extra  set  of  brushes  will  not  alter 
the  distribution  of  current  in  the  winding,  but  they 
will  increase  the  brush  contact  area,  and  allow  of  a 
smaller  commutator  being  used. 

With  two  sets  of  brushes  only,  the  brush  on  moving 
from  one  bar  to  the  other  reverses,  current  in  four 
inductors  at  the  same  time  ;  when  four  brushes  are 
used  the  cross-connections  between  the  two  positive 
and  the  two  negative  brushes  each  short-circuit  two 
inductors,  thus  reducing  the  reactance  voltage  and 
assisting  commutation.    The  angle  between  the  brushes 


when  only  one  set  is  used  will  be  the  same  as  that 
between  any  two  adjoining  poles  north  and  south. 
Hence  in  a  six-pole  machine  the  brushes  may  be  either 

60  degrees  or  180  degrees  apart. 

In  a  wave-wound  armature  it  is  not  always  possible 
to  have  the  number  of  inductors  so  proportioned  that 
they- will  completely  fill  all  the  slots.  For  instance,  in 
an  armature  having  121  slots  and  722  inductors,  117 
slots  will  have  six  inductors  and  four  slots  will  have 
five  inductors  each.  In  these  four  slots  there  would 
be  a  vacant  space.  This  could  be  filled  up  with  wood 
strips  of  the  same  section  as  the  inductors.  The  usual 
practice,  however,  is  to  fill  the  slots  with  the  full  number 
of  inductors,  and  when  making  connection  to  the  com- 
mutator segments  to  join  two  loops  in  parallel.  The 
loops  thus  joined  form  only  two  inductors  so  far  as 
the  winding  is  concerned.    This  loop,  in  which  the 


Fig.  3.— Two-Circuit  Winding  for  Two- Horsepower  220-Volt  Motor  With  31  Slots,  122  Inductors  and  61  Commutator  Segments. 
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sides  are  used  only  to  fill  up  the  slots,  is  known  as  a 
dummy  coil.  In  Fig.  3  the  winding  in  question  is  for 
an  armature  having  31  slots  and  consists  of  122  induc- 
tors. Twenty-nine  slots  are  filled  with  four  inductors 
each,  and  two  slots  have  three  inductors  each  ;  the 
other  two  inductors  required  to  fill  up  the  slots  may 
be  left  disconnected  or  placed  in  parallel  with  any 
other  coil  in  the  same  slot. 

•  {To  be  continued.) 


ROENTGENOLOGY. 


l!\   L.  Erasmus  Harris,  M.D. 


In  considering  Radiography,  one  naturally  thinks  first  of 
the  different  methods  adopted  for  the  generation  of  X-rays. 
Without  entering  into  a  general  history  of  Roentgenolog\ , 
we  will  briefly  mention  some  of  the  most  important  types 
of  apparatus  used  in  the  modern  production  of  the  Roentgen 
ray.  , 

The  time-honoured  coil  and  break  still  holds  its  own, 
either  in  its  original  form,  or  with  some  modification  to  im- 
prove the  quality  of  the  rays  produced.  The  main  defect 
of  this  apparatus  is  the  production  of  inverse  current,  and 
it  is  to  the  suppression  of  this  that  the  inventor's  energy  is 
directed.  Amongst  the  different  modifications  of  the  coil 
and  break  apparatus  may  be  mentioned  one  invented  by  Dr. 
Reginald  Morton.  This  is  shown  in  Fig.  1.  Its  object  is 
to  suppress  inverse  current  and  dispense  with  valve  tubes 
and  other  devices,  which  for  a  long  time  have  been  the  only- 
means  whereby  we,  very  inefficiently,  attempted  to  combat 
this  evil.  Inverse  current  seriously  hampers  the  radiographer 
by  blurring'  his  picture  and  detracting  from  the  efficiency  of 
the  rays  produced,  while  it  materially  shortens  the  life  of 
the  tube  used.  While,  however,  Morton's  apparatus  is  satis- 
factory for  moderately  heavy  currents,  say  up  to  about  10 
amperes,  it  does  not  answer  so  well  when  really  heavy  dis- 
charges are  required. 


A  sounder  treatment  of  inverse  current  is  to  use  it  rather 
than  suppress  it.  Under  this  system  the  strength  of  the  cur- 
rent offers  no  difficulty,  while,  instead  of  the  inverse  current 
being  a  disadvantage,  it  is  actually  requisitioned  to  rein- 
force the  desired  effect  upon  the  X-ray  tube.  An  apparatus 
embodying  this  principle  has  recently  been  invented,  and 
is  shown  in  Fig.  2. 

It  consists,  firstly,  of  a  powerful  coil  wound  with  two 
distinct  primaries,  and  having  a  common  central  terminal. 
A  two-jet  mercury  break  is  included  in  the  circuit,  and  to 
the  shaft  of  this  break  a  communicating  disc  similar  to  that 


used  on  a  high  tension  transformer  outfit  is  attached.  This 
makes  the  impulses  arising  from  lite  inverse  current,  i.e., 
the  current  generated  at  make,"  untidirec tional  with  the 
main  current  generated  at  "  break." 


PRiM  AH  Y 
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A  modern  type  of  apparatus,  however,  is  the  high  tension 
rectifier  or  transformer.  There  are  a  number  of  different 
pattern?  of  this  machine,  all  established  on  the  same  prin- 
ciple, with  their  own  individual  modifications.  One  of  the 
earliest  makes  was  the  "  Snook  "  apparatus,  which  was 
introduced  into  England  from  America  some  years  ago,  The 
principle  upon  which  the  high-tenision  rectifier  wcirks  is 
generation  of  an  alternating  current,  which  is  stepped  up 
from  a  comparatively  low  voltage  to  a  tension  of  about 
■120,000  volts  by  passing  through  a  transformer  heavily  insu- 
lated and  immersed  in  oil.  The  high-tension  alternating 
current  is  made  unidirectional  by  a  mechanical  device  run  in 
synchronism  with  the  alternating  current.  In  this  apparatus 
inverse  current  is  non-existent,  and  the  light  from  the  X-ray 
tube  is,  under  ideal  conditions,  almost  without  a  flicker, 
w  hich  is  in  marked  contrast  to  the  unsteady  light  often  gene- 
rated by  a  coil  and  break. 

In  comparing  the  ordinary  coil  anil  break  w  ith  the  high 
tension  transformer,  one  has  to  acknowledge  that  each 
type  of  apparatus  has  its  advantages  and  drawbacks.  The 
former  system  of  current  generation  has  the  disadvantage  of 
the  presence  of  inverse  current,  while  the  mechanical  trouble 
with  the  various  kinds  of  breaks  are  a  source  of  annoy- 
ance. The  high-tension  transformer,  while  obviating  both 
these  difficulties,  suffers  from  a  lack  of  the  penetrating 
quality  cf  the  X-rays  produced.  The  curve  of  the  high- 
tension  current  lacks  the  peak  that  is  present  in  the  wave 
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of  the  current  from  a  coil  and  break  apparatus,  and  it  is 
the  upper  portion  of  the  curve,  or  the  actual  peak  itself,  that 
possesses  the  most  penetrating  qualities.  With  these  dis- 
abilities present,  it  will  be  agreed  that  there  remains  much 
scope  for  improvement  on  the  electrical  side  in  the  produc- 
tion of  X-r&ys, 

THE  AUTOMOBILE  HEADLIGHT  PROBLEM. 


The  headlight  question  has  been  one  of  considerable  in- 
terest for  some  time ;  recently  it  has  come  to  the  front  owing 
to  special  legislation.  The  rapid  growth  of  the  trouble  has 
obviously  been  due  to  the  increase  in  the  density  of  traffic, 
the  development  of  powerful  light  sources,  and  the  conse- 
quent higher  running  speeds. 

What  impressions^are  gained  from  a  broad  survey  of  the 
existing  situation? 

In  the  main,  we  are  struck  by  the  frequency  with  which 
complete  ignorance  of  the  technical  facts  is  to  be  found 
among  those  concerned,  both  in  and  out  of  the  automobile 
trade.  Two  considerations  justify  this  assertion ;  namely, 
the  conspicuous  maladjustment  or  lack  of  adjustment  among 
the  headlights  to  be  seen  any  evening  on  any  suburban  road, 
and  the  enormous  sales  of  certain  devices  possessing  no" 
merit  beyond  saleability. 

It  is  true  that  in  some  matters  of  detail,  headlight  ques- 
tions are  not  adapted  for  ready  apprehension  by  the  layman, 
even  the  engineer  layman.  At  the  same  time,  the  generalities 
are  extremely  easy  to  grasp  and  verifiable  by  experiments 
which  call  for  no  special  facilities. 

In  the  first  place  it  would  hardly  seem  necessary  to  state 
that  no  device  can  increase  the  light  emission  from  a  head- 
light, vet  advertisements  have  appeared  in  which  the  claim 
is  made.  Secondly,  there  is  the  common  illusion  that  glare 
is  an  adventitious  feature  of  the  illuminators  used,  which 
might  be  removed  entirely  without  drawback,  just  as  one  can 
filter  water. 

Unfortunately,  this  is  entirely  untrue;  in  fact,  we  can 
safely  say  that  under  the  practical  limitations  which  occur 
glare  is  an  inseparable  attribute  of  a  really  usefuil  degree 
of  illumination.  Thus  the  illumination  falling  on  another 
traveller's  face,  if  it  is  intense  enough  to  facilitate  recogni- 
tion, will  certainly  lead  to  glare.  With  this  premise  it  is 
evident  that  the  problem  is  purely  one  of  distribution  with 
regard  to  two  opposed  requirements,  viz.,  maximum  comfort 
and  safety  for  the  man  behind  the  light,  and  maximum 
comfort  and  safety  for  the  man  facing  the  light.  At  the  one 
extreme  we  have  the  user  completely  satisfied,  but  everyone 
who  meets  him  is  likely  to  encounter  glare ;  at  the  other, 
extreme  glare  is  eliminated  under  all  possible  road  condi- 
tions, but  the  user  of  the  light  is  wretchedly  served.  It  is 
easily  possible  to  contrive  a  means  such  that  glare  will  occur 
in  relatively  rare  road  circumstances,  and  yet  the  user  will 
have  reasonably  good  driving  light. 

Appreciation  of  the  fact  that  all  solutions  must  be  of  the 
nature  of  a  compromise  disposes  of  the  plea  that  it  is  un- 
satisfactory to  see  only  the  wheels  of  vehicles  and  the  legs 
of  animals. 

In  conclusion,  we  would  anticipate  a  possible  objection 
that  compromise  is  not  absolutely  essential;  that,  in  fact, 
by  proper  use  of  dimmers,  tilting  devices,  or  double  equip- 
ment controlled  by  the  driver,  complete  satisfaction  will  re- 
sult for  all  parties  concerned. 

A  community  is  conceivable  in  which  the  implied  virtue 
might  be  found;  unfortunately  ("or  should  we  say  fortu- 
nately?) we  have  yet  to  encounter  such  a  community. — 
General  Electric  Review.  New  York. 
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Increased  '  Use  of  Electric  Incandescent  Lamps  for  stree* 
Lighting. — As  showing  the  extent  to  which  electric  incan- 
descent  lamps  (particularly  the  new  half-watt  type)  are  being 
used  for  street  lighting  and  replacing  arc  lamps,  the  returns 
from  the  United  States  for  the  year  1916  show  an  eightfold 
increased  application  over  the  number  of  lamps  in  similar 
use  in  1913. 


We  are  informed  that  an  almost  record  number  of 
papers  is  already  awaiting  the  Sixth  Batch  Examina- 
tion, and  that  it  will  not  now  be  long  before  the  latter 
is  commenced.  Before  the  examination  is  finally  closed, 
there  is  every  possibility  of  beating  the  record. 

To  help  in  this,  Messrs.  Lundberg  inform  us  that 
they  are  willing  to  receive  papers  even  though  they 
may  be  late  as  regards  the  six  weeks'  time  lhnit. 

Those  of  our  readers  who  have  half  finished  Pre- 
liminary or  Intermediate  papers  should  set  to  and 
finish  them.  If  they  have  lost  the  question  papers,, 
they  can  obtain  fresh  ones  on  application  to  Messrs. 
Lundberg  and  Sons,  at  477-489,  Liverpool  Road,  London,. 
N.7.  Intending  Advanced  Grade  candidates  should 
also   bestir  themselves. 

Those  who  gain,  or  have  already  gained,  the  Advanced 
Grade  Certificate  will  receive  a"  copy  of  a  new  publication 
before  the  end  of  the  year. 

Readers  will  be  interested  to  learn  that  we  shall 
publish  a  new  set  of  Preliminary  Grade  questions  in  a 
few  weeks'  time. 


STANDARDISATION  OF  VOLTAGES  FOR  ELECTRIC 
-  LIGHTING. 


Reports  from  Canadian  and  United  States  lamp  manu- 
facturers show  steady  progress  being  made  in  the  stan- 
dardisation of  lamp  voltages.  The  chief  voltage  range- 
in  use  in  Canada  and  the  United-States  is  100-130  volts, 
and  in  this  range  the  voltages  standardised  are  no,  J 15 
and  120.  In  this  way  the  lamp  industry  in  the  States 
is  replacing  the  25  or  more  voltages  in  this  range  with 
the  three  standard  voltages  stated,  and  it  is  not  necessary 
to  enlarge  on  the  great  advantage  this  will  be  to  the  lamp, 
industry  and  to  the  electrical  trade,  and  to  the  lamp- 
consuming  public. 

This  is  a  very  desirable  standardisation,  and  a  similar 
reform  and  standardisation  of  the  voltages  of  Great  Britain 
would  be  equally  beneficial  to  the  trade  and  the  public- 
Great  Britain  not  only  has  100-130  volt  lamps  to  supply,, 
but  a  further — and  even  greater — demand  to  supply  in 
the  additional  range  of  200-260  volts.  It  would  be  an 
ideal  thing  if  standardisation  could  be  effected  in  Great 
Britain  so  as  to  limit  the  lamp  voltages  to  no,  115  and 
120  in  the  low  volt  range  and  220,  230  and  240  in  the  high 
volt  range. 

County  of  London  Volunteer  Engineers  (Field 
Companies). — Officer  for  the  Week  Sec.-Lt.  P.  Bowden. 
Drills:  Week  ending  Saturday,  November  10,  1917: — Monday: 
No.  3  Company,  Left  Half,  Recruits,  Signalling,  6.30.  Tuesday  : 
Physical  Drill  and  Bayonet  Exercise,  7.30.  Wednesday  : 
No'l  Company,  6.30.  Thursday  :  No.  2  Company,  6.0  ;  Signalling, 
Ambulance,  6.30.  Friday  :  No.  3  Company,  Right  Hal.e 
Recruits,  6.30.  Saturday  :  Commandant's  Parade  for  Routf 
March  and  Drill,  parade  Headquarters,  2.45.  Uniform.  Com- 
pulsory for  A,  B  and  C  men.    Other  orders  as  usual. 


Accrington. — The  cost  of  electricity  is  to  be  advanced  to 
consumers.  The  Electricity  and  Tramways  Committee  have 
decided  that,  to  meet  the  greatly  increased  cost  of  production, 
where  the  consumer  is  on  the  rateable  value  system,  and  also 
where  current  is  used  for  heating  purposes  only,  10  per  cent, 
is  to  be  added  to  the  consumer's  bill  each  quarter.  A  similar 
addition  will  be  made  to  the  charges  in  the  case  of  power ^users 
on  scale  not  affected  by  the  sliding  rate  regulatedby  the'7price 
of  coal,  while  power  users  under  agreement  are  to  be^charged 
an  additional  rate  of  .o6d.  per  unit  in  addition  to  the  increase 
owing  to  the  advance  in  coal  prices. 
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SIEMENS  MOTORS 


1  ■  ■ 


—  for  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEIRAMS  :  IIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  6360. 


TRANSFORMERS 

OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 

j 

BANK   OF   FOUR   400   KVA.    10,000    V.   SINGLE- PHASE   TRANSFORMERS   FCR  JAPAN. 

— -  Johnson  a™  Phillips  t 

—  Charlton.  London.S.E  " 
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Henley  s 
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W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO  ,  LTD.,  Blomfield  Street,  LONDON,  E.C.  2. 


PECIFY   HENLEY'S'  CABLES   for  use  under  any 
working  conditions,  indoor  or  outdoor  ;  in  soil,  water  or  air. 


WELLS' 

—  WASTE  OIL  — 

FILTERS 

With  Patent  "BIGHT-FEED"  SYPHONS 

Over  22,000  Sold. 

MONEY  SAVERS  to   any  User*  of 

Maohlnery. 

Pay  first  oost  in  a  short  time.  Dirtied 
Oil,  whloh  has  hitherto  been  thrown 
ewiy,  can  be  filtered  and  used  again 
an  1  again. 

No.  1 — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 
17-io.  x  9-in.      ...      ...  35/- 

"0.  2. — Two  top  ohambers  hold  about 
3  gallons  oil,  22-ln.  x  10-ln.  SOi- 
No.  3. — Two  top  ohambers  hold  about 
6  gallons  oil,  27-ln.  x  12-in.  70/* 
No.  4. — Two  top  ohambers  hold  abont 
12  gallons  oil,  36-in.  x  16-ln.  llOi- 
No.  6. — Two  top  ohambers  hold  about 
24  gallons  oil.  43-ln.  x  23-in.  189/- 

Write  tor  List  of  Testimonials  and  Samples  at  Work  done  bt  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  with  galvanised 
Iron  bottoms,  enamelled  bright  red,  attraotive  in 

appearance. 

The  PUMP  is  a  foroe  pump,  made  of  polished 
brass,  simple  In  Its  construction.  It  is  screwed  Into 
its  place,  and  oan  be  easily  taken  out  for  filling  the 
Cabinet  from  a  barrel. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Our  Special  pattern 
(Regd.  No.  403.835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
,         to  Order. 


Width  (nom)    |  U*  |  lj"  |  1  &' 


CAPACITY. 

PRICE. 

BO  aalloM 

49a.  .*ob. 

SO 

•3.,  ,, 

20 

40..  „ 

12  .. 

SSa.     i , 

6 

28s.  ,. 

Prices  subject  to  current  rate  of  advance. 
A.  O.WELLS*  00.,  09a,  Midland  Rd„  St.  Panoras, 
LONDON.  N.W.  1. 


I  A*  1       I  *' 


UUPEM) 

Price 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application 

VIGERS  BROTHERS, 
AonlySS  67,  KING  WILLIAM  ST.,  LONDON,  E.C. 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


Book    your  Orders 
NOW-for 

TORCHES 

AND 

FLASH- 
LIGHTS. 


Tubular  Torches  S 
Large,  Medium  and* 
small  sizes.  Nicker 
and  oxidised  finish. 
Best  quality  through.-^ 
out.  Write  for  LiSH 
No.  FL  2. 


S.G.  LEACH  &  Co.,  Ld., 

Electrical  Engineers 
and  Manufacturers, 

26—30,  Artillery  Lane,  E.C.  2. 
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TO   OUR  READERS. 

Electricitt  is  published  every  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
Cargo  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
view* 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
•tamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
■ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
■Subscription.— IO9.  6d.  a  year,  5s.  3d.  half-year,  2s.  9a.  a  quarter,  in 
advanoe,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Renteil  and  Co.,  Ltd., 
96-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


Current  Topics. 

In  the  industrial  era  of  peace -which  is  to  follow  the 
war  there  is  one  matter  of  policy  which  our  leading 
manufacturers  will  have  to  decide, 
Secrecy       and  upon  which  depends  a  great 
V,  deal  of  their  future  success  or  failure 

Publicity.  in  securing  the  world's  markets 
for  their  goods.  I  hav-e  already 
animadverted  at  some  length  on  the  desirability  of 
industrial  co-operation  for  post-war  trade,  involving 
the  total  abolition  of  all  useless  and  ruinous  competi- 
tion between  British  firms  engaged  upon  the  same 
products.  The  question  I  am  now  about  to  discuss 
follows  as  a  natural  corollary  of  such  co-operation. 

It  will  have  been  evident  to  the  discerning  reader 
who  occasionally  reads  the  American  technical  journals, 
that  our  Allies  across  the  herring-pond  make  no 
secret  of  any  discovery  or  innovation  connected  with 
their  respective  trades  or  industries.  Immediately  a 
new  or  revolutionary  idea  is  evolved  it  at  once  becomes 
public  property,  full  details  being  published  for  the 
benefit  of  the  industry  as  a  whole.  In  this  connection 
the  progressive  industrial  research  campaign  conducted 
by  American  firms  plays  a  leading  part,  it  being  one 
of  the  tenets  ol  the  promoters  of  industrial  research 
that  all  results  obtained  should  be  freely  published 
for  the  benefit  of  the  industry  as  a  whole. 

Arithmetic  of  Electrical  Engineering.    For  Technical  Students 
•  and  Engineers.    With  72  worked  examples,  well  illustrated,  and  30 
exercises.    Price  2s.  3d.  net,  post  free  from  Electricitt  Office. 
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As  an  example  of  progressive  publicity  I  would 
cite  the  General  Electric  Review,  the  organ  of  the  Ameri- 
can Company  of  that  name.  This  publication  is 
always  months  ahead  ol  any  similar  technical  publication 
in  this  country  simply  because  it  embodies  the  latesl 
results  obtained  in  the  extensive  and  well-equipped 
laboratories  of  the  firm.  Many  of  these  results  are  of 
great  value  to  the  electrical  industry,  and  their  free 
publication  enables  all  engaged  in  that  particular 
industry  to  keep  right  up-to-date  with  their  products, 
a  policy  which  obviously  makes  for  national  pre- 
dominance. 

The  conservative  British  manufacturer  has  always 
hitherto  guarded  his  trade  secrets  and  processes  most 
jealously,  with  the  result  that  only  the  particular 
firm  making  the  d'scovery  has  benefited,  and,  as  often 
as  not,  has  failed  to  make  full  use  of  the  advantages 
inherent  in  the  discovery.  It  will  doubtless  be  urged 
by  the  opponents  of  such  a  revolutionary  idea  as  that 
of  publishing  all  newly-discovered  processes  and  ideas, 
that  the  benefits  of  such  discovery,  financial  or  other- 
wise, should  accrue  to  the  firm  or  individual  who  has 
been  instrumental  in  making  it.  Regarded  from  an 
individual  or  personal  standpoint  there  is  much  truth 
in  such  reasoning,  but  the  rights  of  the  minority  must 
be  sacrificed  for  the  benefit  of  the  nation  as  a  whole. 
British  patent  rights  will  always  be  respected  in  this 
country,  and  the  inventor  is  protected  thereby  ;  there 
should  be  no  objection  to  immediate  publication  once 
these  rights  are  assured.  By  publication  I  do  not 
mean  the  usual  Patent  Specification,  but  a  frank  tech- 
nical description  of  the  idea  as  a  whole  with  all  its 
associated  details,  the  latter  being  generally  hidden 
away  in  a  mass  of  legal  jargon. 


As  illustrating  my  point,  take  the  case  of  a  British 
firm  specialising  in  a  certain  class  of  machinery,  or  a 
chemical  process.  From  time  to  time,  letters  patent 
are  taken  out  by  the  firm  in  question  covering  detail 
improvements  or  additions  and  modifications  of  the 
machine  or  process.  In  due  course  the  complete  speci- 
fications are  published,  and  can  be  associated  by  the 
congnoscenti  with  the  original  machine  or  process. 
In  their  form  as  Patent  Office  Specifications  they  are 
poor  descriptions  of  the  real  thing,  and  only  an  expert, 
in  search  ot  novelty,  would  be  able  to  make  up  a  con- 
nected tale  of  their  association  with  the  main  idea 
or  machine.  — •  

Now  I  maintain  that  it  would  benefit  the  firm  in 
question,  and  the  industry  of  which  \t  forms  part, 
for  such  detail  inventions  and  improvements  to  be 
published  in  the  trade  journals  associated  with  that 
particular  industry  as  soon  as  the  patent  is  granted. 
The  firm  stands  to  lose  nothing  by  so  doing,  but  rather 
gain  from  the  advertisement.  Its  erstwhile  com- 
petitors will  be  competitors  no  longer,  if  the  entire 
scheme  of  industrial  reconstruction  is  carried  out. 
All  firms  making  that  particular  class  ol  machine  would 
be  free  to  embody  the  idea  in  their  products,  either  on 
payment  ol  a  pre-arranged  royalty,  or  even  by  a 
common-sense  and  well-considered  scheme  making 
for  the  common  pooling  of  patent  rights. 

Progressive  improvement  of  the  products  of  the 
nation  as  a  whole  would  thus  be  accomplished  and 
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our  position  as  competitors  with  foreign  manufacturers 
enormously  strengthened.  Already  America  has  proved 
the  practicability  and  value  of  this  policy  of  wholesale 
publicity,  and  so  far  ahead  is  she  by  virtue  of  industrial 
research  that  by  the  time  our  home  manufacturers 
hav>e  taken  advantage  of  the  published  facts,  the  par- 
ticular trade  or  process  has  usually  advanced  another 
step,  and  the  previous  novelty  is  already  a  back  number. 
It  is  a  live  and  energetic  policy  of  this  nature  which  is 
going  to  bankrupt  the  Hun  trader  after  the  troops  in 
the  field  have  finished  making  mincemeat  of  his  armies. 

There  is  no  doubt  about  the  spirit  in  which  our 
latest  ally  is  entering  the  world-war.    Judging  by  the 
press  reports  and   photographs  de- 
America        picting   American   troops   in  train- 
in  ing  tor  the  great  adventure,  our  Trans- 
Earnest.        atlantic  cousins  are  regarding  their 
share  in  the  hostilities  as  the  real 
thing,  and,  as  with  their  business  methods,  they  are 
determined  to  do  the  job  thoroughly.    From  photo- 
graphs taken  at  certain  training  camps,  ana  showing 
Signal  Companies  busy  getting  fit  and  learning  their 
future  duties  in  the  field,  it  would  appear  that,  like 
our  own  civilian  fighting  men  in  the  early  days  of  the 
war,  they  scarcely  appreciate  the  conditions  under 
which  that  work  has  to  be  carried  out,  and  furthermore 
tnat  the  lack  of  suitable  equipment  for  preliminary 
training  has  led  them  to  commandeer  certain^of  the 
implements  of  peace  for  that  purpose. 


For  example,  one  of  the  photographs  shows  an  ex- 
temporised field  telephone  equipment  in  the  shape  of 
an  ordinary  wooden-cased  wall-set  precariously  balanced 
on  a  chair  and  exposed  to  the  weather.  This  kind  of 
trench  telephone  would  not  last  long  in  the  mud  and 
rain  of  Flanders,  nor  would  an  ordinary  wall  pattern 
switchboard  shown  in  similar  circumstances  as  the 
central  exchange  of  the  camp's  telephone  communica- 
tions. Another  photograph  depicts  a  "  Sammy  "  up 
a  tree,  presumably  recording  the  enemy's  positions 
by  means  of  an  ordinary  pocket  Kodak.  Photography 
under  such  circumstances  would  be  impossible  in 
Flanders,  even  if  there  were  a  tree  left  with  sufficient 
foliage  to  afford  the  very  necessary  screen.  With  all 
their  well-intentioned  effort  the  U.S.  troops  will  have 
much  to  learn  before  they  are  ready  to  enter  the  front 
line  trenches.  And  they  are  just  the  boys  to  assimilate 
the  necessary  knowledge  in  the  very  minimum  of  time 
and,  what  is  more,  make  the  very  best  use  of  it  when 
they  have  the  luck  to  meet  Fritz  face  to  face. 


Under  this  heading-,  or  one  to  the  same  effect,  much 
has  been  written  lately  concerning  the  neglected  state 
of  our  inland  waterways,  particularly 
The   Canal     our  canals.    I  do  not  propose  here  to 
Scandal.        reiterate  all  the  assertions  which  have 
been  made  concerning  their  potential 
value  in  peace  and  in  war.    Undoubtedly,  had  they  been 
developed  instead  of  repressed  by  our  railway  com 
panies,  the  efficiency  of  inland  transport  of  goods  would 
have  been  increased  enormously.     Facilities  Avould  have 
been  more  extensive  and  costs  lower. 


All  this,  however,  is  crying  over  spilt  milk,  and  my 
present  object  is  to  advance  another  reason  which  is 


partially  responsible  for  the  comparatively  poor  utilisa- 
ion  of  canals  in  this  country,  and  will  be  a  very 
mportant  factor  in  connection  with  any  scheme  for 
mproving  them  and  reviving  the  traffic.    I  allude  to  the 

great  number  of  locks  on  every  English  canal. 


On  the  inland  waterway  between  Berlin  and  Ham- 
burg there  are  three  locks.  Between  London  and 
Liverpool  there  are  nearly  two  hundred!  The  3,800 
miles  of  waterways  in  England  and  Wales  can  boast 
(more's  the  pity  !)  of  close  on  2,400  locks — i.e.,  on  the 
average  one  lock  in  every  1  3-5  miles  of  canal.  It  needs 
no  words  of  mine  to  explain  how  great  is  the  obstruc- 
tion and  delay  to  navigation  caused  by  these  frequent 
changes  in  level.  A  canal  with  100  locks  is  at  an 
obvious  and  insurmountable  disadvantage  in  respect  of 
cheap  and  speedy  transport  compared  with  a  canal 
having  10  locks. 


Of  late  years  we  have  built  many  hopes  upon  the 
possibilities  of  electric  tractors,  running  on  rails  on  the 
towpath,  as  a  means  of  accelerating  and  cheapening- 
canal  service,  but  it  is  obvious  that  the  frequency  with 
which  locks  are  encountered!  introduces  considerable 
complication  in  the  lay-out  and  working  of  the  towing- 
equipment,  and  in  itself  constitutes  a  definite  limitation 
to  quick  service.  For  the  most  part,  these  locks  are 
forced  upon  us  by  the  geographical  features  of  the 
country  traversed.  Their  number- could  only  have  been 
reduced  in  the  first  place  (and  could  only  be  reduced 
now)  at  enormous  expense,  so  that,  great  as  were  the 
"artificial"  handicaps  on  our. canal  system,  the  natural 
handicaps  iare  by  no  means  inconsiderable  save  on  a 
comparatively  small  number  of  specially  favoured 
routes.  This  is  a  consideration  which  must  not  be 
overlooked  when  making-  proposals  for  the  reorganisa- 
tion of  our  canals  as  a  whole. 

Elektron. 


correspondence. 


AIRCRAFT  PRODUCTION. 

To  the  Editor  of  Electricity 
Sir, — Realising-  the  importance  at  this  juncture  for  strain- 
ing even-  nerve  to  accelerate  the  production  of  aircraft,  we 
should  feel  grateful  if  you  could  find  space  to  publish  this 
letter  inviting  the  smaller  engineering  and  other  firms,  not 
fully  engaged  on  war  work,  and  capable  of  doing  work  in 
connection  with  the  making  of  aircraft  parts,  to  communi- 
cate with  the  Institute. 

There  are,  at  the  present  moment,  hundreds  of  smalt 
firms  whose  facilities -^re  not  yet  completely  utilised.  By 
some  slight  organisation  on  a  voluntary  basis  their  co- 
ordinated output  would,  however,  be  as  important  to  the 
countrv  as  that  of  four  or  five  large  firms.  Hence  our  desire 
to  try  and  bring  about  such  co-ordination. 
Yours  faithfully, 

L.  Blin  Desbleds,  Hon.  Director. 
The  Aeronautical  Institute  of  Great  Britain, 

3,   Arlington  Street,   St.   James's,  London. 
23rd  October,  1917- 


Peaceful  Persuasion. — According  to  a  recent  report,  employees 
of  the  Kharko  v  Electric  Lighting  Co.  decided  to  imprison  their 
directors  and  managers  until  a  suitable  increase  in  wages  was 
granted  !  But  what  is  to  happen  when  the  directors  and 
managers— having  admitted  the  cogency  of  this  line  of  argu- 
ment— regain  their  freedom  ? 
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SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
Electrical  Engineering,  Grade  II.,  C.C.  Work. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 


(Continued  from  page  640.) 


Q.  9. — Describe  the  "  running  down  "  test  for  an 
electric  motor,  and  explain  how  the  various  losses  in  the 
machine  may  be  separated  from  each  other. 

A .  9. — Before  a  running-down  test  on  an  electric  motor 
is  carried  out,  the  machine  should  be  run  light  at  its  rated 
voltage  for  an  hour  or  more  in  order  that  the  losses, 
especially  those  due  to  friction,  may  reach  steady  values. 
The  armature  and  shunt  currents  (assuming  the  motor 
to  be  shunt-  or  compound- wound),  the  terminal  voltage, 
and  the  speed  should  then  be  measured,  and  the  corre- 
sponding pow.er  taken  by  the  motor .  calculated.  The 
speed  of  the  machine  is  next  increased  by  about  25  per 
cent.,  the  armature  circuit  opened,  and  the  shunt 
current  quickly  adjusted  to  its  original  value.  As  the 
machine  slows  down,  the  speed  is  observed  at  frequent 
intervals  of  time.  This  may  be  accomplished  by  a 
stroboscopic  arrangement,  or  by  reading  the  armature 
e.m.f.,  the  latter  being  proportional  to  the  speed.  The 
.results  thus  obtained  are  plotted  as  in  Fig.  9. 


Now,  the  losses  occurring  in  the  armature  during 
retardation  are  due  to  friction,  windage,  hysteresis,  and 
eddy  currents  ;  and  the  decrease  in  the  kinetic  energy 
of  the  rotating  parts  during  any  interval  of  time  is 
exactly  the  same  as  the  energy  absorbed  by  these  losses 
during  that  time.  Thus,  if  Rx  and  R2  respectively  be 
the  speeds  at  the  beginning  and  end  of  an  interval  of 
time  i,  the  decrease  in  the  kinetic  energy  during  that 
period  =  &  (Rx2  -  R22),  where  k  is  a  constant  for  a  given 
machine. 

Hence,  mean  value  of  power  producing  the  change 
of  speed  1  '  , 

_  decrease  in  kinetic  energy     k  (Rx2  -  R22) 
time 


t 


2      /  v  t 

=  2-k  x  average  speed  x  rate  of  change  of  speed. 
This  must  consequently  be  the  friction,  windage,  and 
iron  losses  occurring  at  the  average  speed  during  the 
interval  of  time  considered. 

Let  0  A  in  Fig.  9  be  the  speed  at  which  the  input  to 
the  motor  was  measured.    It  0  B  and  0  C  be  the  speeds 
at  equal  intervals  of  time  ab  and  ac  before  and  after 
nstant  a,  these  periods  being  taken  as  short  as  is  con- 


veniently possible  ;  and  if  P  be  the  power  taken  by  I  tl€ 

motor  at  speed  0  A,  th  n 

.  OB-OC 

P  =  2  k  x  OA  x   j-  

be 

whence  k  can  be  determined. 

Ordinates  are  now  drawn  at  intervals  of  time  equal 
to  be  ;  and  for  each  interval  of  time,  the  average  speed 
and  the  decrease  in  speed  are  found,  and  the  correspond- 
ing power  calculated  by  means  of  the  expression  just 
given.    The  results  are  plotted  as  in  curve  A,  Fig.  10. 


D 


Fig.  10. 


Speed 

The  above  running-down  test  is  repeated,  but  with 
the  field  magnets  unexcited,  and  the  corresponding 
values  of  power  and  speed  are  calculated  and  plotted 
as  shown  in  curve  B.  In  this  second  test,  the  hysteresis 
and  eddy-current  losses  are  absent,  and  therefore  the 
power  absorbed  is  entirely  due  to  the  friction  and  wind- 
age losses.  By  subtracting  the  latter  from  the  total 
losses  deduced  from  the  first  test  (curve  A),  the  iron 
losses,  represented  by  curve  C,  are  obtained. 
'  The  friction  and  windage  losses  can  only  be  separated 
by  repeating  the  running-down  test  with  the  machine  in 
a  vacuum,  but  this  is  hardly  ever  practicable.  The 
hysteresis  and  eddy-current  losses,  however,  may  be 
identified  by  assuming  the  former  to  be  proportional  to 
the  speed,  and  the  latter  to  vary  as  the  square  of  the 
speed  ;  i.e.,  if  Pi  be  .the  power  absorbed  by  iron  losses 
at  a  speed  R,  then  the  hysteresis  loss  =  kx  R,  and 
the  eddy-current  loss  =k2  R2,  where  kx  and  k2  are 
constants. for  a  given  machine  working  with  a  constant 
magnetic  flux. 

Hence  Px  =  kx  R  +  k2  R2 
p 

so  that  ^  =  kx  +  k2  R 
P 

Values  of  ~  are  determined  from  curve  C  (Fig.  10)  for 

several  differentvalues  of  R  ;  and  by  plotting  the  results^ 
the  straight  line  shown  in  Fig.  11  is  obtained,  from  which 


Fig.  11. 


Speed 

the  constants  kx  and  k2  can  be  found.  The  hysteresis, 
and  eddy-current  losses  for  the  different  speeds  are  then 
easily  calculated  and  plotted  in  the  form  of  curves. 
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The  shunt  loss  can  be  obtained  from  the  shunt  current 
and  the  terminal  voltage  ;  whilst  the  loss  in  the  arma- 
ture (and  series,  if  any)  winding  at  any  current  can  be 
readily  calculated  from  its  resistance,  which  may  be 
determined  either  by  a  bridge  or  by  measuring  the 
voltage  required  to  send  a  known  current  through  it. 
(To  be  continued.) 

Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  itnd  us  questions,  preferably 
•on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
■be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript. !  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.    The  Editors  decision 

is  final.  

Question  No.  9. 

Under  my  charge  are  five  greenhouses  heated  with 
electric  radiators.  Each  greenhouse  is  supplied  with 
3 -phase  200  volts,  and  is  controlled  by  a  3-pole  main 
switch.  The  radiators  are  balanced  between  the  phases, 
'  and  the  fuse  for  each  radiator  is  near  the  main  switches. 
Is  it  possible  to  arrange  some  simple  device,  such  as  ringing 
a  bell,  if  any  of  these  fuses  blow  ?  The  head  gardener's 
house  is  situated  in  close  proximity  to  the  greenhouses. 
It  may  be  mentioned  that  the  supply  is  obtained  from 
a  3-phase  transformer  with  the  neutral  unearthed. — Mr. 
Walker  (Falkirk). 

(Answers  to  be  sent  in  not  later  than  Novembei  ijth.) 

[The  replies  received  to  Question  9  were  not  satisfactory. 
Under  these  circumstances  we  have  not  made  an  award, 
but  we  are  substituting  the  above  question. — Editor 
Electricity.] 

Question  No.  13. 
A  25  h.p.  motor  driving  an  air  compressor  is  sparking 
badly  at  one  set  of  brushes.  I  have  overhauled  the  brush 
gear,  and  I  find  that  the  brushes  are  equally  spaced,  yet 
the  sparking  is  very  pronounced  at  any  load.  The  com- 
mutator is  blackened  about  three  parts  of  the  way  due 
to  this  heavy  sparking.  Will  you  please  say  what  is  likely 
•to  be  wrong  ? — ■"  Com-pole." 

Question  No.  14. 
A  mercury  vapour  lamp  when  switched  on,  lights  up  for 
a  moment  and  then  goes  out.    It  does  this  every  time 
Is  this  due  to  bad  vacuum  or  to  defective  tilting  mechanism  ? 
(Replies  to  Questions  13  and  14  must  be  received  not  later 
than  Nov.  3rd.) 

Question  No.  15. 
In  a  colliery  a  shot  firing  generator  is  used  for  exploding 
the  charges.  The  permanent  magnets  of  this  generator 
appear  to  have  weakened  somewhat,  that  is,  it  is  some- 
times impossible  to  fire  the  charges.  Will  you  please  say 
if  the  best  method  is  to  re-magnetise  these  magnets,  or 
to  rewind  the  armature  ?  I  would  like  you  to  instruct  me 
how  to  carry  out  the  method  you  suggest. — "  Castle." 

Question  No.  16. 
What  are  the  causes  of  lack  of  "balance  in  two  and  three- 
phase  systems  ?    How  should  this  lack  of  balance  be 
avoided,  and  what  effect  would  it  have  on  the  measuring 


instruments  connected  to  the  respective  phases  ?  In  the 
reply  will  you  please  avoid  mathematics  if  possible  ? — 
"  G.  O.  " 

(Replies  to  Questions  15  and  16  must  be  received  not  later 
than  November  ijth.) 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 


By  R.  W.  Weightman,  Member. 

(Continued  from  page  635.) 
Mr.  W.  Aitken  :  I  should  like  to  make  a  few  remarks 
regarding  outside  construction  and  exchange  systems. 
With  regard  to  the  former,  one  is  rather  surprised  to 
see  mentioned  some  of  the  relics  of  the  past — the 
"Bright"  shackles  and  "barrel  "  insulators,  the  latter 
being  illustrated.    Reference  is  made  several  time's  in 
the  paper  to  "leading-in"  insulators.     That  is  very 
gratifying  to  ine,  because,  I  believe,  I  was  the  first  to 
point   out  the   necessity   for   the   use  of  leading-in 
insulators,    in    June,    1896,,   in    connection  with  the 
introduction  of  the  permanent  battery  on  open-wire, 
overhead-line  work.  *  My  design  of  1897  was  adopted 
by    the    National    Telephone    Company,    and  some 
hundreds  of  thousands  of  these  insulators  were  used  by 
that  company.     The  new  Purves  and  Sinnot  pattern 
adopted  by  the  Post  Office  is  a  very  excellent  design, 
embodying  the  spirit  of  my  original  invention.  I  should 
like  to  ask  the  author  what  his  experience  has  been  in 
regard  to  the  bringing  of  the  two  wires  of  a.  circuit  to 
two  separate  knobs  on  one  pattern  of  this  insulator?  A 
fundamental  function  of  the  original  leading-in  insulator 
was  to  prevent  leakage  of  the  current  to  earth  when  the 
covering  of  the  leading-in  wire  was  wet.    It  seems  to 
me  that  on  the  Purves  and  Sinnot  pattern  there  is 
leakage  from  wire  to  wire  when  the  two  wires  are' on 
the  same  insulator,  when  the  surface  is  dirty  and  wet. 
I  should  like  to  know  if  in  practice  this  is  sufficient  to 
affect    transmission.      I    rather    dislike    the  "ring- 
ihrough  "  system  being  introduced  at  Suva,  Fiji.  The 
ring-through  svstem  is  good  in  certain  conditions,  but 
I  do  not  believe  it  is  good  practice  to  give  the  public 
any  responsible  operating  to  do  after  it  has  attained 
connection,  other  than  to  replace  the  receiver.  To 
"call  "  by  turning  a  crank  or  by  rotating  a  disc  in  an 
automatic  system  is  all  right,  but  having  attained  his 
connection  the  caller  should  give  the  clearing  signal,  or 
restore    all  apparatus    to  normal   by   replacing  the 
receiver.    In  the  case  of  Suva  he  is  asked  to-  depress  a 
key.     In  the  first  ring-through  system  that  I  designed, 
in  1896,  I  recommended  that  ringing-througti  should  be 
with  the  receiver  in  the  hand,  so  that  automatic  clearing 
was  obtained  on  replacing  the  receiver.    The  system 
that  I  designed  in  1898,  which  was  adopted  by^  the 
National  Telephone  Company  to  replace  the  call-wire 
system,  cleared  by  depressing  a  key  after  conversation, 
but  I  believe  the  inferior  system  was  adopted.    All  that 
is  required  to  give  automatic  clearing  is  that  the  switch- 
hook  should  earth  one  or  both  lines,  and  a  very  simple 
device  on  the  generator  to  short-circuit  the  receiver 
when  ringing.    The  objection  made  was  that  a  sub- 
scriber would  never  learn  to  ring  with -the  receiver  in 
the  hand,  but  that  argument  does  not  appeal  to  me. 
The  author  makes  a  reference  to  "train  despatching  " 
in  Canada,  which  might  be  amplified    That  is  a  most 
important  application  of  telephone  operating  in  Canada 

*  Paper  read  before  the  Inst,  E.E. 
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Those  who  use  the  old  type  of  wasteful  lamp  will  find  the  light  expensive — 
notwithstanding  that  the  cost  of  current  has  been  several  times  lowered. 


But  those  who  use  Mazda  Lamps  get  the  best  light 
and  the  cheapest. 

Mazda  Lamps  extract  every  particle  of  light  out  of 
every  unit  of  current. 

They  make  the  current  go  further  than  it  went 
before  and  thus  make  the  cost  much  lower. 

We  not  only  make  the  lumps,  but  the  best  fittings  for  use  ivitlt  tlieiih 

The  British  Thomson-Houston  Company,  Limited, 

Mazda  House,  77,  Upper  Thames  Street,  London,  E.C.  4. 

Branches  in  all  large  towns.  E-53- 
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COVERS   AND  CASINGS 


BLOCKS.  CLEATS. 

BOARDS   FOR  SWITCHES 
In  Stock   and  made  to  any  Design. 
ACCUMULATOR  CASES 

and    BATTERY  BOXE5 
Made   to  Order. 


J.  F.  &  G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding  Manufacturers, 

SAWING,  PLANING,  MOULDING  &  GENERAL  WOODWORKING  MILLS 

SSg,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 


phone  No. :  1168  London  Wall. 


Please  write  for  Illustrated  Price  Lin 


REPAIRS   AND  REWINDS 


to  A.C.  and  D.C.  Dynamos  and  Motors. 
QUICK     DELIVERY     OUR  MOTTO, 


H.  WILKINSON,  Electrical  Engineer, 

10,  Stcedman  St.,  Walworth,  LONDON,  S.E. 


M— GENUINE  — 
&  M  VULCANISED  FIBRE. 

MOSSES  &  MITCHELL,'5*^^^ 


Mp.  MAYCOCK'S  BOOKS  (NEW  AND  RECENT). 

CONTINUOUS-CURRENT  MOTORS  AND  CONTROL  APPARATUS.  An  Original  and 
Practical  Book  for  all  Classes  of  Technical  Readers.  By  W.  Perren  ^Maycock 
M.I.E.E.  Over  300  pages  with  150  Illustrations,  including  many  original  connection 
diagrams.    Crown  8vo,  6s.  net  (postage  5d. ;  abroad  7d.). 

This  well-illustrated  Book  should  be  useful  to  all  who  desire  to  obtain  a  good  grasp 
of  the  Actions  and  Uses  of  Shunt,  Series  and  Compound  Motors,  and  of  the  Methods 
of  Controlling  them  for  industrial  purposes.  The  Controls  described  extend  from 
the  simplest  to  some  of  the  most  modern  of  Semi- Automatic  and  Automatic  kinds. 
The  Testing  of  Motors  and  the  Diagnosing  of  Faults  therein  are  dealt  with  at  some 
length.  Certain  other  Sections  and  Appendices  complete  a  Work  which  should  be  useful 
to  nearly  everyone  concerned  with  Electric  Motive-Power.  .    „  .  ,i 

ALTERNATING-CURRENT  WORK.  An  Introductory  Book  for  Engineers  and  Students 
By  W.  Perren  Maycock,  M.I.E.E.  420  pp.,  with  260  Illustrations.  Second 
Edition.    Crown  8vo.    6s.  net,  postage  5d. ;  abroad  yd.) 

Many  Engineers,  Sudents  and  other  people  desire  to  possess  more  than  a  smattering 
of  knowledge  concerning  Alternating  Currents,  Alternators,  Transformers,  Motors 
Connections,  etc.  Very  often,  however,  they  find  the  acquisition  of  that  knowledge 
fenced  round  with  numerous  technical  and  mathematical  difficulties.  The  present 
work  introduces  the  subject  with  an  original  and  interesting  chapter  leading  up  to  the 
importance  of  Alternating-Current  Engineering,  and  the  remaining  380  or  so  well 
illustrated  pages  cover  a  great  deal  of  ground  in  a  remarkably  lucid  manner.  j 

ELECTRIC  CIRCUIT  THEORY  AND  CALCULATIONS.  A  Practicil  Book  for  Engineers 
Students,  Contractors,  and  Wiremen.  With  a  Part  on  Arithmetic.  355  PP-,  with 
120  Diagrams.  Numerous  Worked  and  Unworked  Examples.  -  Crown  8vo 
Second  Edition.    3s.  6d.  net  (postage  5d. ;  abroad  7d.) 

This  book  explains  the  theoretical  principles  underlying  arihmetical  problem  s 
concerning  electric  circuits  of  all  descriptions,  and  shows  how  such  -problems  may 
be  worked  out 

Prospectuses  of  the  above  post  free  on  application  to  Electricity  Office,  ror  to 
Whittaker  and  Co.,  2,  White  Hart  Street,  London,  E.C.   'Phone  No.  Central  1196+. 


HAWKINS'  ELECTRICAL  GUIDES. 

All  Engineers,  Electricians  and 
Students  should  possess  these 
Books.  Questions  and  Answers 
with  Illustrations  on  every 
possible  Electrical  difficulty. 
From 

Edwin  A.  Mansfield  &  Co. 

Electrical  Engineers 

NEW    BRIGHTON,  LIVERPOOL. 


November 


K.  IJ. 


ELECTRICITY 


665 


and  the  United  States.  As  members  are  probably 
aware,i  that  is  a  "party  line''  with  from  20  to  50 
railway  stations,  sidings,  signals  and  the  like  connected. 
At  one  end  of  the  circuit,  or  at  an  intermediate  point, 
a  "despatcher"  is  located  who  controls  by  telephone 
the  whole  of  the  traffic  on  a  section  of  a  railway  line. 
The  , despatcher  has  |  series  of  automatic  impulse- 
sending  keys,  one  for  each  station,  so  that  he  can  call 
any  station,  whether  another  station  is  on  the  circuit 
or  not  Every  station  has  immediate  telephone  access 
to  the  despatcher  by  .'ifting  the  receiver.  There  are 
several  systems— the  "Gill"  was  the  one  I  saw  in  use 
m  .Montreal.  The  Western  Electric  Company  and  other 
firms  also  have  systems  on  the  market.  I  believe  one 
or  two  British  railway  companies  are  using  a  modifica- 
tion of -the  Western  Electric  Company's  system  on 
their  railway  services,  but  not  for  train  despatching. 

Mr.  F.  Gill  :  I  propose  to  confine  my  remarks  to  two 
or  three  points.  First,  the  author  refers  to  American 
organisation,  and  he  uses  the  expression  "engineering 
(or  plant  as  it  is  termed)."  It  is  not  correct  to  assume 
that  the  American  organisation  merely  changes  the 
name  of.  the  engineer  into  that  of  the  plant  engineer. 
It  is  true  that  part  of  the  organisation  is  often  divided 
into  the  three  parts,  but  above  that  is  the  chief  engineer, 
and  ne  aeals  with  the  recommendations  from  the  plant 
and  traffic  superintendents:  Next  I  want  to  refer  to 
the  question  of  insulation.  The  author  mentioned 
trouble  that  occurred  at  Port  of  -Spain.  I  should  like 
to  ask  him  whether  he  can  give  any  analysis  of  the 
trouble  there.  I  have  come  to  the  conclusion  that  it  is 
really  a  question  of  making  a  careful  analysis.  A  case 
I  have  m  mind  is  one  in  a  warm  country,  and  there  we 
have  recently  made  a  number  of  repeated  tests  on  the 
plant  without  any  precautionary  measures  bemg  taken 
The  humidity  at  >S  a.m.  ranged  from  about  85  to  95 
per  cent.  ;  the  average  humidity  on  the  davs  of  the  test 
was  90  per  cent.  The  rainfall  on  one  day  of  the  test 
vas  4-Jiri.,  and  on  some  of  the  other  days  of  the  test 
was  lin.  The  percentage  of  lines  during  these  repeated 
tests  which  were  not  then  fit  for  central  battery 
Working  varied  between  1  and  8  per  cent.  We  think 
we  know  where  the  trouble  is  and  how  to  get  over  it, 
and  do  not  think  there  will  be  difficulty  in  installing  a 
central  battery.  May  I  now  refer  briefly  to  the  subject 
of  joints.  1  investigated  this  subject  some  years  ago, 
and  my  opinion  is  very  strong  that  the  boiled-out  joint 
is  far  superior  to  the  dry  joint.  It  is  true  that  if  there 
is  dry  air  plant  we  can  repair  the  faults,  but  it  is  also 
true  that  if  the  fault  is  a  very  bad  one  there  is  nothing 
to  do  but  to  take  the  cable  out.  If  that  is  correct,,  dry 
air  is  a  method  which  will  repair  small  faults.  The  next 
question  is:  Where  do  the  faults  occur?  And  the 
answer-  is,  in  the  joints.  If  a  boiled-out  joint  is  taken 
and  deliberately  abused,  we  shall  find  that  the  boiled- 
out  joint  will  stand  up  to  much  more  bad  usage  than 
will  a  dry  joint  ;  it  is  more  robust.  Dry  air  plant 
'  involves  a  considerable  capital  expenditure,  and  I 
believe  that  the  boiled-out  joint  is  more  economical 
than  the  other.  Of  course,  as  Mr.  Moir  said,  precau- 
tions must  be  taken,  but  none  of  them  seems  to  be  of 
sufficient  importance  to  turn  the  scale  in  the  other 
direction. 

 (To  be  continued.) 

The  AppuoArior*  of  Arc  Lamps  to  Practical  Purposes.    Bv'  J 
«   «      'A3    ,i  man,lal  f°r  factory  managers,  naval  electrician* 
anti-aircraft  officers,  fortress  engineers,  etc.    Cloth  8vo,  101  d  n  92 
illustrations.    2s.  9d.,  post  free  from  Electricity  Office. 
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[Hooks  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  {minimum  2d.)  and  orders  will  be 
esteemed.] 

Tin:  Munition  Workers' 'Handbook,  By  E.  Pull.  Second 
Edition,  enlarged.  (Lockwood,  2S.  6d.  net.)-The  first 
©Ciltion  ot  this  practical  little  handbook  met  with  such  a  wide 
and  appreciative  circle  of  readers  that  its  use  as  an  aid 
to  the  output  of  munitions  was  immediately  evident  and 
its  sale  was  phenomenal.  In  this  second  edition  Mr  Pull 
has  added  chapters  on  "  Milling  Machines  and  Milling  " 
and  Gear  Cutting,"  which  increase  its  value  very  materi- 
ally. We  have  no  doubt  that  this  book  has  met  a  real 
want  among  users  of  machine  tools  who  are  not  actually 
experts,  and  We  can  cordially  recommend  it  to  those  of  our 
readers  who  are  on  the  look-out  for  a  work  of  this  nature. 

Miniature  Elkctric  Light.  By  Bernard  E.  Jones 
(Va,  ••  *?'  3d-  net-)— This  work  is  certainly  the  ABC 
of  electric  lighting  as  far  as  miniature  work  "is  concerned 
r-rom  the  first  page  to  the  last  it  teems  with  useful  informa- 
tion tor  the  amateur  and  would-be  electrician.  There  is 
just  sufficient  information  given  to  assist,  rather  than  be- 
wilder, the  student  The  steps  are  taken  in  the  correct  order 
of  rotation,  from  the  description  of  primary  and  secondary 
cells  to  the  more  intricate  systems  of  electric  circuits.  Each 
step  is  clearly  illustrated  with  well-drawn  diagrams  or  ex- 
cellent photographs.  The  electrical  data  given  is  quite  clear 
and  is  explained  in  a  practical  manner,  and  the  portion  of  the 
worn  referring  to  the  maufacture  of  pushes  and  switches 
WU  be  appreciated  One  of  the  most  interesting  features 
of  the  work  is  the  chapter  which  deals  with  a  "  Time  switch 
or  periodic :  relay."  This  relay  is  a  very  ingenious  invention 
ot  the  author,  and  it  consists  of  a  device  by  means  of  which 
the  load  is  placed  alternately  on  two  sets  of  batteries.  Thus 
when  one  battery  is  being  used,  the  other  battery  is  resting' 
I  he  period  of  change-over  maybe  varied  to  suit  the  caoaciiy 
of  the  cells,  so  that  there  is  nq  dimming  of  light  or  delay  due 
to  polarisation.  It  will  be  admitted  that  the  system  simplifies 
and  makes  practical,  miniature  lighting. 

Various  Items. 


Dundee.— Lieut.  R.  B.  Mathewson,  R.F.C.,"  formerly  an 
electrical  engineer  under  the  Corporation,  and  a  grandson  of 
the  late  ex-Provost  Brownlee,  of  Dundee,  is  reported  missing 
War  Honour.— Acting  Major  George  Stamp  Taylor,  R.E.', 
who  prior  to  taking  up  his  commission  was  the  chief  assistant 
electrical  superintendent  of  the  N.E.R.  Co.,  has  been  awarded 
the  Military  Cross. 

S*afird.— Sapper  J.  F.  Bagnall,  who  was  formerly  on  the 
staff  of  Messrs.  Siemens  Brothers'  Dynamo  Works  at  Stafford 
has  been  awarded  the  Military  Medal  for  bravery  in  maintaining 
telegraphic  communication  during  heavy  shell  fire. 

Birmingham.— Sergt.  J.  Seazell,  R.A.M.C.,  formerly  employed 
with  Messrs.  Messengers  and  Sons,  electrical  lamp  manufac- 
turers, Birmingham,  who  was  recently  killed  in  action  has  been 
recommended  for  the  Military  Medal. 

Mansfield. — Co.  Sergt. -Major  Underwood,  who  previous  to 
joining  the  colours  was  an  inspector  on  the  Mansfield  and  District 
Light  Railway,  has  been  awarded  the  Military  Medal.  He  led 
a  raid  into  the  enemy  trenches,  and  succeeded  in  getting  in  all 
the  wounded. 

Bradford. — Sergt.  W.  Palfreman,  a  former  employee  of  the 
Tramways  Department,  who  was  recently  awarded  the  D.C.M., 
and  two  Certificates  of  Merit  for  bravery  in  action,  has  been 
home  on  leave,  and  was  presented  to  the  members  of  the  Tram- 
ways Committee,  who  warmly  congratulated  him  on  the  honour. 

Correction.— In  the  article  on  C.  T.  S.  Wiring  in  last  week's 
Electricity,  the  sentence  commencing  "  In  cold  stores,"  on 
page  638,  should  read  as  follows  : — "  In  cold  stores  the  tem- 
perature is  generally  kept  at  from  15  deg.  F.  to  17  deg.  F.  for 
frozen  produce,  and  33  deg.  F.  to  34  deg.  F.  is  a  common  tem- 
[  perature  where  chilled  products  are  held." 
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Preston  —The  death  in  action  is  reported  of  Pte.  T.  Cook, 
King's  Liverpool  Regiment.  Prior  to  joining  the  Army  he  was 
errmloved  bv  Messrs.  Dick,  Kerr  and  Co. 

Manchester.-Lieut.  Leonard  Fleet,  of  the  K.F.C.,  who  was 
formerly  an  electrical  engineer  in  Manchester,  was  killed  on 
Saturday  near  Doncaster,  a  mishap  to  his  aeroplane  causing  it 
to  crash  to  the  ground.  At  the  inquest  a  verdict  of  *  Accidental 
death  "  was  returned. 

Belfast  —  \t  the  fortnightly  meeting  of  the  Iramways  and 
Electrical  Committee  last  week,  the  general  manager  presented 
the  half-yearly  return  of  the  revenues  of  the  tramways.  From 
this  it  seemed  that,  allowing  for  all  fixed  charges,  there  .was  a 
credit  balance  of  /3i5  18s.  8d„  which,  under  the  existing  war 
circumstances,  was  considered  satisfactory.  A  deputation  from 
the  Amalgamated  Association  of  Tramway  and  Vehicle  Workers 
waited  upon  the  Committee  regarding  the  rates  paid  to  the  con- 
tractor in  respect  to  the  contracts  for  cartage  With  the  electrical 
department,  and  complained  that  the  standard  rates  were  not 
observed  The  Committee  decided  to  communicate  with  the 
contractor.  At  the  moment  a  general  strike  of  the  Corporation  s 
employees  is  being  considered.  

CONNOLLY  BROS.,  LTD,, 

M  AMCHESTE  . 

Insulated  Wires  and  Cables  of 
All  Descriptions. 


Burnley.— The  Corporation  Electricity  Committee  have 
decided  to  recommend  the  T.  C.  to  increase  the  price 
of  electricity  by  .i2d.  per  unit  for  power  and  traction  and  ±d. 
for  lighting.  -  ,  '    ,  . 

Millitary  Honour.— Gunner  G.  H.Wilson,  formerly  a  driver 
on  the  Leeds  City  tramcars,  who  recently  lost  his  life  in  action, 
has  since  been  awarded  the  Military  Medal  for  "  work  of  the 
highest  praise  performed  during  the  operation  in  which  he  was 
killed." 

Blackburn. — Pte.  Robt.  Houghton,  Coldstream  Guards, 
has  been  killed  in  action.  Deceased  was  employed  at  the  Cor- 
poration tram  shed  prior  to  enlisting.  He  was  21  years  of 
age  and  had  been  twice  previously  wounded. 

Meetings. — The  members  of  the  Faraday  Society  will  liold 
a  General  Discussion  on  "  Pyrometers  and  Pyrometry,"  on 
Wednesday,  November  7,  from  5.30  to  7  p.m.  and  from  8.30 
to  10.30  p.m.,  at  the  Royal  Society  of  Arts,  John  Street,  Adelphi, 
London  W.C.2.  Instruments  will  be  exhibited  by,  among 
others  :— Automatic  Electric  Furnaces,  Ltd.,  Messrs.  HadfielcL, 
Ltd.,  The  Cambridge  Scientific  Instrument  Company,  The 
Foster  Instrument  Company,  Messrs.  Siemens  Bros.  aiviCo.,  Ltd. 
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ELECTRICITY  IN  U.S.A.  WAR  CAMPS. 


By  the  time  these  lines  appear  in  print  there  will  be  well 
over  60,000  American  soldiers  quartered  in  sixteen  "  can- 
tonments "  in  various  parts  of  the  U.S.A.  The  celerity  with 
which  these  camps  have  been  constructed  is  a  witness  to 
the  organising  ability  and  energy  which  America  is  applying 
to  the  war,  but  it  is  equally  a  witness  to  the  versatility 
of  electricity  and  electrical  apparatus.  The  immense  bar- 
racks have  been  completed  in  record  time,  to  rigid  Govern- 
ment specification.  Electricity  is  used  for  every  conceivable 
purpose  in  the  completed  camps,  and  it  is  generally  con- 
ceded, says  the  Electrical  Review  (Chicago),  that  the  canton- 
ments could  not  have  been  completed  within  the  appointed 
time  but  for  the  extensive  use  made  of  electrically-driven 
woodworking-  machinery,  mixers,  and  so  forth. 

The  central  stations  nearest  to  the  cantonments  built 
transmission  lines  to  the  sites,  erected  transformers  and 
installed  lighting  and  power  equipment  as  required  for 
consti  taction  purposes  and  for  the  regular  use  and  occupa- 
tion of  the  camps.  Apart  from  lighting,  telephone  and 
telegraph  service,  electricity  is  here  on  war  service  in  pump- 
ing, in  shops,  kitchens,  hospitals,  and  in  ice-making,  etc.  A 
few  details  concerning  the  equipment,  as  given  by  our  con- 
temporary, cannot  fail  to  interest  readers. 

Each  cantonment  comprises  about  1,000  unpainted  timber 
structures  of  very  simple  design.  Electricity  is  used  through- 
out for  lighting.  The  lighting  "  peak  "  is  estimated  at 
600  kws.  in  each  camp  and  the  maximum  power  load  is 
300  kws. 

From  2  to  2§  million  gallons  of  water  per  diem  has  to  be 
provided  for  camps  of  36,000  to  45,000  men — representing 
an  average  of  55  gallons  per  head,  this  allowance  covering 
the  needs  of  animals,  etc.  All  pumps  are  driven  electric- 
ally, and  each  camp  has  at  least  four  pumps,  the  smallest 
of  750  to  1,000  gallons  capacity.  At  three  minutes'  notice 
water  can  be  supplied  at  2.85  times  the  normal  rate  for 
periods  up  to  one  hour. 

The  Zachary  Taylor  camp,  just  outside  Louisville  (Ky.), 
is  regarded  as  a  typical  cantonment.  Here,  in  nine  weeks 
to  a  day,  a  series  of  excellent  farms  was  converted  into  a 
suburb  wiied  so  thoroughly  that  its  50,000  to  75,000  in- 
habitants have  electric  current  at  their  elbows  for  every 
imaginable  service.  Temporary  light,  power  and  telephone 
service  was  provided  for  on  "  rush  "  orders  at  the  outset. 


The  Louisville  Railw.n  Company  increased  its  service  and 
began  construction  of  additional  track,  and  tin;  ]XTmancnl 
construction  has  been  rush  work  all  the  way  through.  Over 
ten  thousand  men  wen  employed,  the  pay  roll  being  ovei 
,£50,000  per  week  of  10  hours  a  day,  7  days  a  week, 

The  camp  will  accommodate  12  regiments  of  infantry, 
3  regiments  of  artillery,  and  one  of  engineers  with  an  eh- 
gineer's  train.  In  addition  there  are  the  division  head- 
quarters and  train,  the  signal  battalion,  a  collection  of 
motor  trucks  and  horse  lines,  etc.  Other  buildings  are 
tight  divisional  and  one  central  Y.M.C.A.  buildings,  two 
large  lecture  halls,  bakeries,  hospitals  with  1,000-1,500 
beds,  12  warehouses,  20  miles  of  steam  railway  sidings,  mis- 
cellaneous retail  stores  and  all  sorts  of  general  buildings 
outside  the  camp  proper.  The  electrical  distribution  system 
and  the  lighting,  telephone,  telegraph  and  railway  equip- 
ment is  estimated  to  have  cost  roughly  £200, 000.  In  addi- 
tion to  all  this,  there  is  a  water  system  with  250  fire  plugs 
and  so  forth.  The  pumping-station  contains  five  50  h.p., 
2,200  v.  motors  driving  centrifugal1  pumps  which  feed  a 
1,000,000  gallon  elevated  storage  tank. 

Current  received  at  13,^00  volts  from  the  transmission 
line  is  reduced  to  2,300  volts  at  a  substation,  and  the  line 
which  serves  the  building's  supplies  81  distributing  trans- 
formers ranging  from  1  to  20  kva.  capacity  and  feeding  a 
220/110  volt,  3-wire  system.  The  service  connections  are 
the  No.  10  copper-clad  wire.  jSeven  5  kva.  pole-type  trans- 
formers are  used  in  the  street  lighting,  each  transformer 
feeding  45  half-watt  lamps  (100  c.p.,  6.6  amps.)  in  series. 

A  total  of  1,100  poles  was  set,  most  of  these  being  cedar 
poles  35  to  45  ft.  in  length  and  used  for  telephone  and  tele- 
graph lines  as  well  as  for  power  transmission.  The  men 
engaged  on  the  electrical  equipment  put  in  ten  hours  a 
day  for  seven  days  a  week  until  the  camp  was  ready.  In- 
terior wiring  cost  about  ^"15,000,  and  this  work  was  under- 
taken by  local  contractors  "  virtually,"  as  our  contemporary 
naively  puts  it,  "  in  self-defence,"  i.e.,  in  order  to  retain 
the  services  of  workmen  who  insisted,  from  patriotic  and 
pecuniary  motives  alike,  in  working  at  the  camp.  Sockets 
were  provided  for  over  20,000  forty-watt  Mazda  lamps  and 
about  200  miles  of  No.  14  wire  has  been  used  ! 

The  finishing  touch  is  provided  by  the  doubling  of  an  ad- 
jacent electric  railway  track  and  the  running  of  a  loop  line 
into  the  centre  of  the  camp-.  Such  facilities  for  the  efficient 
transport  of  goods  and  for  reaching  neighbouring  towns 
during  leisure  hours  would  be  appreciated  in  most  of  o'ur 
own  camps. 

The  Rockford  (111.)  camp  has  a  total  load  of  about  600  kw. 
for  lighting  and  300  kw.  for  power ;  the  latter  figure  is  likely 
to  increase,  for  there  are  about  700  kw.  of  motors  installed 
mostly  for  pumping.  The  Aver  camp  is  served  by  a  60,000 
volt  transmission  line  and  will  accommodate  nearly  40,000 
men.  Its  1,118  buildings  and  the  roads  between  them  absorb 
30,000  glow  lamps  and  about  400  miles  of  service  wires. 
Electric  power  was  used  largely  to  operate  saws  during  the 
construction  of  the  camp,  and  there  are  motors  of  100,  150, 
and  200  horse-power  driving  various  pumps  for  general  and 
fire  supply,  etc.  Finally,  the  Silver  Lake  camp  (or  Camp 
Gordon)  has  20  miles  of  streets,  over  1,000  buildings,  and 
750  kw.  maximum  demand,  400  kw.  of  which  is  for  power 
loads.  There  will  be,  ultimately,  electrically  operated 
bakeries,  refrigerators,  and  other  "  utilities."  Altogether, 
eleetricitv  is  plaving  no  mean  part  in  the  great  war  camps 
of  the  U.S.A. 


'  Flame  Arc  Welding.' — We  believe  there  is  a  book  published 
under  this  title,  but  we  cannot  trace  the  name  of  the  publisher. 
Can  any  reader  help  us  ?  A  card  to  the  office  would  confer  a 
great  favour. 

Appointment. — Mr.  J.  E.  Dobson,  late  Scottish  representative 
of  Bruce,  Peebles  and  Co.,  Ltd.,  Edinburgh,  has  been  appointed 
London  Office  Manager  to  the  company  in  place  of  the  late 
Mr.  R.  W.  Gauntlett,  and  has  now  taken  up  his  new  duties  at 
Hastings  House,  Norfolk  Street,  Strand.  We  feel  sure  that 
Mr.  Dobson's  many  friends,  both  in  Scotland  and  elsewhere, 
will  wish  him  every  success  in  his  new  appointment. 
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THE  DYWMO    AND  THE   LIMITATIONS  OF  ITS 
OUTPUT. 


The  governing  factors  which  determine  the  total  e.m.f. 
of  a  dynamo  are  : — 

(1)  the  speed  of  the  armature, 

(2)  the  magnetic  flux, 

(3)  the  number  of  conductors, 

and  bv  maintaining  these  quantities  at,  as  near  as  H*»£3», 
"slant  values,  a  constat*  e.m.f.  will  be  cle ;ye loped.  This 
rives  rise  to  the  name  "  constant-potential      machine  as 
d    iv"  shed  from  a  -  constant-current"  machine.  Now 
h.  output,  as  expressed  in  watts,  will,  by  definition   be  the 
proX^t' amperes  (Q  and  volts  (E)    and  when  £    as  in 
the  first-named  machine,  is  an  invariable  quantity ,  tl^vary 
ng  quantity  C  will  be  determined  by  the  resistance  (A) 
,t  ,h'  circuit,  when  A'  rises,  C  falls,  and  vice  versa.  Suppa*. 
or  instance   that  A  falls  considerably,  such  a  heavy  current 
mav  i  produced  that  the  armature  conductors  may  be 
n  ured  bv  the  insulation  becoming  burnt,  or,  again  the 
SfvJ  current  may  damage  the  brushes  and  commute tor 
The  limitations  may  therefore  be  spoken  of  as  the  heating 

"'The^rm^al^rces  of  loss  occurring  in  a  dynamo  are 
M)  Ohmic  or  copper  loss-that   suffered   in   the  copper 

^  Hysteresis  and  eddy  current  ioss-that  suffered  in  the 
iron  core. 

;;S!^eslr'taK™,poun«J-»o„n<l  dynamo,  driver, 
^ed and  compounded  for  constant  pressure, 

remains  the  same  at  all  loads. 
The  aim  in  design  is,  therefore,  to  cut  down  these  losses  to 

the  irreducible  minimum.  . 
Considering  such  losses,  we  know  that  thi,  loss .is  cx 
^ansiaermg  reappear  as  heat,  Clearly, 

-fffS  dTSr  ?  S  be^dent  on  the 
is  developed.      lhis,  ot  course,  r  provided, 

amount  of  ventilation  and  on  the  sui  lace  a.  > 
so  as  to  prevent  a  hi^XbS^^'SS  Some 
are  in  operation  and  can  never f^f^S*   hole  of  each  disc 
drums  are  ventilated  by  having  the  centre  n  .. 
Wger  than  the  armature  spindle  witii a  gte^ 

through  the  sleeve  an radial  spaces.    An  ^  ^ 

radially  when  the  armature  is  moving. 

Eddy  currents  would  reach  a  tyg duced 
.  drum  itself,  moving  in  the  fie  1,  will  have  an  e  m  Pq 

"  5V  'bv  SThe^^SSoe  increased,  the 
work,  by  heating  tne  co  therefore  the  electric  re- 

COpper  conductors  <ue  hejted,  ann  these     d  cur. 

sistance  is  mcreasec 1     Hie  tu ^  laminated,  between 

rents  is  accomplished  b v       J the  Sently  employed,  the 

St^^^US  ^*  -  '",UCMnce  beins 

opposed  10  the  Hux.  temperature  rise  is 

7  ^era  "^^"^o^^X  woSLg  conditions, 
general  v  alienee,  to  be    or  txCecded  after  a 

above  the  atmosphere^us  shouM  ^  rating 


tarily  without  injury.  The  following  expression  gives  a 
method  for  obtaining  temperature  rise,  and  has  been  arrived 

at  after  exhaustive  tests  : — 

Rise  in  degrees  F°  =  ' 

q  x  watts  radiated  per  square  inch  of  area 
1  +  .0005  x  surface  speed  in  feet  per  minute. 

The  formula  may  be  taken  as  empirical  rather  than  abso- 
lute. The  value  q  for  well-ventilated  armatures  is  given  as 
ioo,  for  poorly-ventilated  ones  150,  and  it  should  be  re- 
membered that  the  actual  temperature  is  obtained  by  adding 
to  the  above  that  of  the  air  at  the  time  the  test  is  made. 
Good  ventilation  means  having  ducts  for  at  least  every  three 
inches  of  length,  whereas  poor  ventilation  means  narrow- 
ducts  or  none  at  all. 

In  estimating  the  surface  area  to  be  reckoned  as  effective 
in  radiating  heat,  the  usual  process  is  to  add  together— 

(1)  The  outside  cylindrical  surface. 

(2)  The  inside  cylindrical  surface, 

(3)  The  ventilating  ducts  and  end  surfaces. 

The  losses  due  to  hysteresis  and  eddy-currents  are 
governed  bv  the  quality  of  "the  iron,  the  flux  density,  the  rate  . 
of  reversals,  and  the  volume  of  the  iron.  The  frequency  of  - 
the  reversals  being  equal  to  the  number  of  pole  pairs  multi- 
plied bv  the  number  of  revolutions  per  second,  we  may  see 
that  the  hysteresis  loss  is  proportional  to  the  number  _  of 
cycles  per  second,  and  Steinmitz  has  given  the  'expression 
for  the  lost  watts  as 

.83  v  V  ~w  B  10    x   10  9 
1?   is  the  hysteretic  constant,  its  values,  ranging  from  .16  to 
.33,  V  is  the  volume  of  the  iron,  B  is  the  Mux  density,  and 
is  the  frequency. 
With  regard  to  the  eddy-current  loss,  Professor  Thomp- 
son gives  the  following  for  calculating  its  value  : 

bV  t2  B2    x  to12,  b  having  a  Value  of  40. 6. 

The  loss,  as  experimentally  found,  is  higher  than  the  above 
would  indicate.  The  chief  cause  contributing  to  this  is  that 
the  varnished  laminations  give  only  imperfect  insulation 

Sparking  and  Commutation.—  The  term  sparking  is  to  be 
taken  in  an  extended  sense;  imperfect  commutation,  from 
whatever  cause,  being  given  this  name.  The  current  density 
in  the  tips  of  carbon  brushes  mav  leach  such  a  value  that 
the  brushes  will  glow  at  that  point.  The  commutator  may 
become  blackened,  indicating  that  the  brushes  are  becoming 
disintegrated  bv  the  high  density  current.  Or,  again,  the 
commutator  max'  be  roughened  by  the  vibration  of  the 
machine,  thus  making  bad  contact  between  the  two.  We 
may  find,-  too,  that  sparking>  brought  about  by  unequal 
wearing  of  the  mica  and  commutator  segments,  so  that 
mechanical  and  electrical  causes  are  operating  together  to  , 
orcduce  sparking.  .,.  , 

9  Inductance  of  the  Armature  Co.Ls.-By  attending  to  the 
following  practical  points,  the  inductance  of  the  coils  :s 
largely  neutralised,  and  the  concitions  for  sparkless  com- 
mutation fulfilled.  .  , 

■(,,)  Bv  the  use  of  carbon  brushes.    This  material  has  a 
much  higher  resistance  than  that  of  copper    and  this  re- 
sisu'nee  of  the  contact  area  between  brush  and  segment  cuts 
down  the  current  from  the  latter  to  the  former,  and  as  thj 
contact  area  diminishes  so  this  resistance  increases  An 
appreciable  p.d   will  be  required  to  maintain  the  currenj 
Keen  segment  and  brush,  and  this  p,d.  »  opposed  to 
the  induced  e.m.f.  set  up  in  the  coil;  there  is,  therefore | 
tendency  to  reduce  the  current  in  the  coil  to  zero  before 
reversal,  and  hence  helps  to  decrease  sparking  , 
B     splitting  up  the  windings.      By  having  sex-rat, 
oaths  for  the  current  instead  of  one.,  the  current  per  path- 
Si  be  small     In  the  case  of,  say,  three  paths,  the  indue-. 

ve  effect  I  one-third  and  so  sparking  is  much  reduced^ 
S  divide  the  winding  into  the  largest  possible  numbej 
of  cpifirSthat  the  number  of  turns  per  coil  ,s  the  lowest. 

F(c1bBv  using  as  thick  brushes  as  is  practicable,  so  that  the! 
time  of  reversal  of  the  current  in  a  short^ircuited  cq| 
S  not  be  too  short.  A  limit,  of  course,  must  be  set  to  th.f 
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as  if  too  thick  there  will  !x>  sparking,  because  there  will  be 
a  neutral  narrow  region,  ami  if  the  brush  short-circuits  a 
coil  while  moving  in  a  field,  a  heavy  current  will  be  set  up. 

(d)  By  the  use  of  comujutating  poles.  In  modem 
machines,  small  auxiliary  poles  are  fitted]  between  the  main 
poles  and  this  greatlj  improves  commutation.  These  poles 
have  coils  which  earn  the  main  current,  and  therefore  the 
magnetising  effect  will  he  proportional  to  the  armature  cur- 
rent. The  self-induced  e.m.f.  in  the  armature  coils  increases 
as  the  armature  current  increases,  so  that  the  e.m.f.  gen<  - 
rated  by  the  movement  of  the  armature  conductors  in  the 
commutating  held  will  balance  the  induced  e.m.f.  That  is, 
thi'  armature  current  and  self-induced  e.m.f.  increase 
together,  but  the  current  through  the  commutating  poles 
and  therefore  the  flux  also  increase  at  the  same  time,  so  that 
the  commutating  e.m.f.  induced  in  the  armature  coil  should 
a1  ways  balance  the  self-induced  e.m.f. 

The  following  formula  can  be  used  in  finding  the  resistance 
of  the  armature,  viz.  : — 

Where  /  is  the  length  of  wire,  in  inches,  .4  is  the  cross-sec- 
tion, in  square  mils,  and  R  is  the  resistance  in  ohms.  This 
allows  of  a  20  per  cent,  higher  value  than  the  theoretically 
correct  one.    The  expression  becomes  : — 

r  =  -*n± 

A  a 

W  hen  the  length  is  in  terms  of  the  number  of  conductors 
and  fan  the  mean  length  of  each,  with  "  a  "  parallel  paths 
through  the  armature. 


ECONOMY  IN  WIRING  RETURN  CALL  CIRCUITS 


One  way  of  arranging  that  bell  or  buzzer  signals 
can  be  sent  from  and  received  at  both  of  two  stations 
is  to  run  two  independent  two-wire  bell  circuits  between 
the  two  places.  The  two  circuits  are  entirely  distinct — 
the  push  at  A  operates  the  bell  at  B,  and  the  push  at  B 
■operates  the  bell  at  A,  each  bell  having  its  own  line 
wires  and  battery.  This  might  be  called  the.  simplest 
solution  to  the  problem,  though,  really,  it  is  no  simpler 
than  the  alternative  and  far  more  economical  arrange- 
ments illustrated  in  the  accompanying  diagrams  (from 
•the  Electrical  Review,  Chicago}. 


Til 


Two-Wire  Return-Call  Syster 


The  "  obvious  "  method,  using  two  entirely  distinct 
circuits,  needs  four-line  wires,  two  ordinary  pushes, 
and  two  batteries.  In  the  upper  one  of  the  two  diagrams 
herewith  we  attain  exactly  the  same  result,  viz.,  ability 
to  ring  either  bell  from  the  other  station  by  using 
■only  three -line  wires,  two  ordinary  pushes  and  one 
■battery.    This  is  the  most  economical  solution  to  the 


problem  for  short  runs,  but  if  the  two  stations  are 
very  far  apart,  we  may  use  the  arrangement  shown  in 
the  lower  diagram.  This  needs  only  two-line  wires, 
but  two  batteries  must  be  used  (one  at  each  station) 
and  special  two-way  pushes  must  be  employed  so  that 
when  the  push  is  not.  depressed  the  "  home  "  hell 
circuit  is  completed  through  the  upper  contact  and  the 
bell  is  connected,  ready  to  be  rung  from  the  distant 
station.  This  two-wire  solution  should  be  employed 
when  the  cost  of  a  thira  line  wire  would  exceed  the 
cost  of  one  battery  plus  the  extra  cost  of  the  special 
pushes  (compared  with  plain  make-and-break  pushes). 


TELEPHONY. 


(Being  solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
of  Telephony  held  on  May  3rd,  1917.) 

Compiled  by  "  First  Class  Monoursman." 


(Continued  from  page  648.) 

Q.2. — One  of  the  objects  of  repeating  coils  used  in 
cord  circuits  of  C.B.  exchanges  is  stated  to  be  to  assist 
in  preventing  cross-talk  between  the  various  lines 
which  may  be  connected  for  speaking  at  the  same  time. 
Explain  how  this  is  brought  about,  and  how  it  is  that 
the  self-induction  of  the  coil  windings  does  not  unduly 
damp  down  the  speech  currents  in  lines  put  through 
to  one  another. 

A. — Fig.  1  shows  the  theoretical  connections  when 
two  pairs  of  subscribers  are  simultaneously  in  com- 
munication, the  energy  for  transmission  being  drawn 
from  the  common  battery  C.B.  Subscriber  1  is  re- 
presented as  in  communication  with  Subscriber  2  via 
the  repeating  coil  A ,  and  Subscriber  3  is  in  communica- 
tion with  Subscriber  4  via  the  repeating  coil  B. 


Fig.  1. 


From  the  point  of  view  of  transmission  efficiency 
between,  say,  Subscriber  1  and  2,  it  is  immaterial  whether 
the  winding  Tx  Rx  (coil  A)  are  wound  in  the  direction 
shown,  or  are  both  reversed.  The  inductive  effects  in  the 
windings  T2  i?2  (coil  A)  would  not  be  altered  in  magni- 
tude, i.e.,  the  transmission  efficiency  of  the  arrange- 
ment would  not  be  impaired.  But  from  the  point  of 
view  of  cross-talk  between  the  pairs  of  subscribers  via 
the  common  battery  C.B.  the  reversal  of  a  winding 
would  have,  the  effect  of  appreciably  increasing  any 
tendency  in  that  direction,  because  the  impedance 
between  the  poles  of  the  common  battery  and  the 
subscribers'  circuits  is  decreased — Tt  acting  in  opposi- 
tion to  r2,  Ri  in  opposition  to  R2,  T3  in  opposition  to 
!T4,  and  R3  in  opposition  to  i?4. 

Briefly,  the  inductance  between  the  poles  of  the 
common  battery  and  the  subscribers'  lines,  which 
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assists  in  the  prevention  of  cross-talk,  depends  upon 
the  relative  direction  of  the  windings  Tx  and  T2,  Ri  and 
R2,  etc.  ;  whereas  the  mutual  inductance  between  the 
pair  of  windings  Tx  Rl  and  the  pair  T2  R2,  by  means  of 
which  transmission  from  Subscriber  1  to  Subscriber  2 
is  obtained,  depends  upon  the  relative  direction  of 
Ti  and  Rh  and  for  the  most  efficient  transmission  these 
windings  (Tx  and  Rx)  should  not  act  in  opposition. 
Similar  reasoning  applies  to  transmission  in  any  of  the 
other  three  directions. 

Q.  3.— What  is  meant  by  "  common  battery  sig- 
nalling "  ?  How  is  calling  and  clearing  effected  on 
such  a  system,  and  why  is  better  line  maintenance 
necessary  for  such  a  system  than  for  magneto  working  ? 
Give  an  explanatory  diagram  of  the  system. 

A.— A  common  battery  signalling  telephone  system 
is  one  in  which  the  energy  for  signalling  purposes  is 
supplied  from  a  single  source  at  the  exchange,  the 
energy  for  transmission  purposes  being  supplied  by 
means  of  primary  batteries  at  the  subscribers'  stations. 
In  such  systems  calling  and  clearing  are-  effected  auto- 
matically by  removing  and  replacing  the  receiver  on 
the  switch-hook. 


5uJ/Scrs  StaXhcrn 


hand  generators,  and  it  is  possible  to  work  lines  of  low 
insulation  without  the  wastage  referred  to. 

(To  be  continued.) 

(Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and 
Telephony,  Grade  I."  1904-1914,  price  2s.  gd.,  post 
free  from  Electricity  Office.) 
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OUR   FEARSOME  WEIGHTS  AND  MEASURES. 

As  things  are  at  present,  the  citizen  of  the  greatest 
Empire  ever  known  has  to  waste  time  and  energy  in 
mastering  the  intricacies  disclosed  by  the  following 
summary.  We  have  three  systems  or  "  measures  "  for 
weight,  viz.,  avoirdupois,  troy  and  apothecaries.  The 
three  systems  contain  15  divisions  between  them,  the 
pound  and  the  ounce  are  the  only  names  which 
they  have  in  common  and  the  relation  between  the 
pound  and  the  ounce  is  not  the  same  throughout.  Our 
linear  measure  has  at  least  1 1  component  parts— one  with 
the  extraordinary  value  of  5J.  The  mile  as  generally 
understood,  equals  5,280  ft.,  but  this  does  not  equal  the 
nautical  mile  for  which  there  are  various  values.  One 
definition  of  the  mile  gives  values  varying  from  6,046  ft. 

Operator's  Cord  Circuit 


Fig.  2. 


Y  u 

To  Operator's 
lelefihone 


lb  Ringing 
Generator 


Fig.  2  shows  the  connections  of  a  common  battery 
signalling  system,  the  subscriber's  station  being  on  the 
left  and  the  operator's  cord  circuit  on  the  right. 

It  will  be  seen  th,at  when  the  receiver  is  on  the  switch- 
hook  the  A  line  is  connected  through  the  bell  to  earth, 
and  that  when  the  receiver  is  raised  the  battery  circuit 
is  completed  from  earth  on  the  inner  A  spring,  A  line, 
through  the  subscriber's  apparatus,  B  line,  and  calling 
indicator,  which  is  operated,  thus  apprising  the  exchange  . 
operator  of  the  call.  The  operator  inserts  the  answering 
peg  into  the  switch-spring  of  the  calling  subscriber, 
throws  the  combined  speaking  and  ringing  key  to  the 
speaking  side,  and  having  ascertained  the  number  of 
the  wanted  subscriber,  inserts  the  calling  peg  into  his 
switch-spring,  and  rings  him  by  throwing  the  key  to 
the  ringing  side  intermittently.  The  two  indicators 
are  normal  while  the  subscribers  are  in  communi- 
cation. When  the  subscribers  replace  the  receivers  on 
the  hooks,  the  A  lines  are  earthed  through  the  magneto 
bells  through  the  A  coils  of  the  indicators,  which  are 
operated  through  the  third  point  of  the  pegs  and  switch- 
spring  sockets.  The  operator,  seeing  from  the  indicators 
that  the  conversation  is  finished,  withdraws  the  pegs 
from  the  switch-springs. 

In  the  common  battery  signalling  system  the  B  lines 
are  normally  connected  through  the  calling  indicators 
to  the  common  signalling  battery,  and  to  avoid  waste 
•  if  electrical  energy  it  is  necessary  that  the  standard  of 
maintenance  of  the  circuits  be  high.  In  magneto 
systems  calling  and  clearing  is  effected  by  means  of 


at  the  equator  to  6,108  ft.  at  the  poles  !  In  square  measure* 
we  have  a  series  of  divisions  which  are  difficult  to  remember 
and  one  (30  f  sq.  yds.  =  1  sq.  perch)  which  is  very  awkward 
for  calculations.  Our  volumetric  units  are  as  strange  as 
all  the  others.  There  is  the  dry  measure  and  a  wet  measure, 
together  comprising  11  component  parts,  the  gallon  and 
the  pint  being  the  only  two  units  common  to  both" systems. 
In  wet  measure,  the  ounce  and  drachm  are  liable  to  be 
confused  with  the  units  of  mass  having  the  same  names. 
Finally  there  are  the  peculiarities  of  our  coinage  system — 
peculiarities  which  are  less  noticeable  to  us  since  we  have 
daily  practice  ii>  their  intricacies  (at  any  rate  up  to  the 
shilling  stage)  but  none  the  less  wasteful  of  the  time  and 
energy  of  children  and  youths,  and  responsible  for  many 
an  error  in  accountancy.  There  is  no  space  here  to  detail 
all  the  advantages  of  the  metric  system.  It  will  suffice 
merely  to  point  out  that'the  metric  system  has  one  set  of 
units  for  mass  and  a  simple  definite  relation  between  the 
units  of  mass  and  volume.  Also  every  component  in  the 
metric  scales  of  mass,  length,  area,  volume  and  coinage,  is 
either  one-tenth  as  great  or  ten  times  as  great  as  its 
neighbour.  What  this  means  in  the  way  of  simplifying 
calculation  and  manipulation  of  every  ^sort  must  be 
experienced  to  be  appreciated.  It  would  not  be  an  easy 
matter  to  bring  th.  metric  system  into  popular  use  in  this 
country  but  if  the  task  could  be  accomplished  it  would 
be  an  immense  boon  to  the  whole  nation.  Certain  it  is, 
that  the  metric  system  is  the  only  one  which  has  any 
chance  of  being  adopted  universally  and  it  is  certainly 
the  systehi  in  which  we  must  be  prepared  to  conduct 

i nternational  business  in  future.  t 

4JUTHMETIC  of  Electrical  ENGINEERING.  For  Technical  Student* 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  Z*i> 
exercises.    Price  2s.  3d.- net,  post  free  from  Electricitt  Office. 
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WESTON 

Portable  A.C.  Instruments. 


Model  155. 


Model  155  Instruments  are  very  compact  and  light  and  have 
excellent  scales.  The  cases  are  of  wood,  neatly  finished  and 
dust  proof. 

They  have  no  discernible  working  error,  the  indications  being  the 
same  whether  left  in  circuit  for  a  second  or  permanently,  and 
they  are  perfectly  dead  beat. 

Their  accuracy,  which  is  guaranteed  to  J%,  is  unimpaired  by 
changes  of  temperature,  and  they  may  be  used  on  any  commercial 
frequency  without  error. 

They  are  also  suitable  for  direct  current,  and  the  ammeters  may 
be  safely  connected  in  circuits  of  pressure  up  to  2,300  volts  and 
are  made  in  ranges  up  to  500  amperes. 

Full  particulars  of  these  Instruments  are  given  in  our  List  D  4, 
which  will  be  sent  upon  request. 


Model  155  Ammeter.  List  Price  from  £4  Os. 


WESTON   ELECTRICAL   INSTRUMENT  CO. 

LONDON  OFFICE  AND  LABORATORY: 

AUDREY  HOUSE,  ELY   PLACE,  HOLBORN,  E.C.  1. 

Telephone :  2029  Holborn.        Telegraphic  and  Cable  Address :  "  Pivoted,  London." 
Inland  Telegrams  :  "  Pivoted  Smith  London." 


ft 


(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its-  life  is  between  two  and  three  limes  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  Its  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 


CIRCULAR  40 

describing  the  cell  in  detail  will  be  sent  post  free  on  application. 


(fhlottbE 


ELECTRICAL  CLIFTON  JUNCTION. 

STORAGE  CO  Manchester. 

TT\/TTtn!iJ    LONDON  OFFICE  : 

LI  Ml  1  JfcLI  ^        39.  VICTORIA  STREET.JS.  W 


67: 


ELECTRICITY. 


November  9,  1917- 


HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    foi     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


WE  MANUFACTURE 

ALL  CLASSES  OF 

PAPER  INSULATED 
RUBBER  INSULATED 

AND 

BITUMEN  INSULATED 

CABLES 


THE  UNION  CABLE 
CO.,  LIMITED, 

DAGENHAM  DOCK,  ESSEX. 


Trade  after  the  War. 

If  you  contemplate  erecting  a 

NEW  WORKS 

or 

FACTORY 

in    an    ideal   position    with   the   advantage  of 

CHEAP  POWER 
GOOD    WATER  SUPPLY 
HEALTHY  SURROUNDINGS 
SIDING  ACCOMMODATION 
EFFICIENT  TRANSPORT 
FACILITIES 

Write  Great  Central  Railway  Publicity  Office.  216.  Mary- 
lebone  Road.  London,  N.W.  1,  stating  your  requirements. 

SAM    FAY,   General  Manager 


CASINGS. 


MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
1 00  ft.  case  and  cover  together. 

Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Our  Special  pattern 
(Regd.  No.  403,835). 


Width  (nom)    J  1£*  |  H"  \  I  j"  \  lj'  \  2'  \  2j'  \  3'  \  3j'  \  4* 


ffUPELO 

Price 


A*  I  A* 


a'  i  A'  i  n  ri  r  I  r 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application. 


VIGERS  BROTHERS, 


Exporters  of  Specialities. 
Flooring  and  Flooring  Block. 

only88  67,  KING  WILLIAM  ST.,  LONDON,  E.C. 


GLUE  POT  HEATERS. 
SOLDERING  IRON 

HEATERS. 

WAX  MELTERS. 
METAL  POTS. 
CORE  DRYING  OVENS. 
ENAMELLING  OVENS. 
IMMERSION  HEATERS. 
HOT  PLATES. 
AIR  WARMERS. 


And  all  kinds  of 
Special  Electrical 
Apparatus  for 
Munition  Works, 
Shell  Filling 
Factories  and  all 
Manufacturing 
purposes. 

BELLING  &  CO., 
Derby  Rd.  Works, 

Montague  Road, 
Edmonton,  N.  18. 
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TO   OUR  READERS. 

Electricity  is  published  every  Friday,  and  is  ou  sale  at  the  prlnoipal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
!«r£o  uale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  ke  necessarily  identify  himself  with  their 
Tiewa 

Questions  to  whioh  an  answer  is  required  must  bo  accompanied  by  a  Id. 
•tamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probably  appear  in  the  paper. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9a.  a  quarter,  in 
advance,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
foreign  Countries,  postage  prepaid. 

All  remittances  pavable  to  the  Publishers.  8.  Rentell  and  Co.,  Ltd., 
86  39.  Maiden  Lane,  London,  W.0.2  Telephone.  No.  2460  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  In  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


Current  Topics. 

As  the  war  goes   on,  so  does   the  ever-increasing 
shortage  of  materials  make  itself  felt  in  all  sorts  of 
unexpected     ways.      The  lighting 
A  Battery      restrictions,  for  example,  have  de- 
Famine,        veloped  an  unprecedented  boom  in 
flash    lamps    and    their  associated 
batteries,  with  the  result  that  the  present  demand  for 
complete  pocket  lamps  and  refills  has  created  a  famine 
in   flash-lamp  batteries.     Even    at   the  considerably 
enhanced  prices  ruling  for  these  small  self-contained 
generators,  dry  batteries  for  flash  lamps  are  not  easily 
obtainable. 


The  importation  of  these  batteries  from  Japan  has 
entirely  ceased,  whilst  the  American  supplies  have  to  be 
reduced  by  50  per  cent,  over  the  U.S.  figures  for  last 
\ear.  There  are  British  manufacturers  capable  of 
coping  with  the  demand  for  batteries  given  the  neces- 
sary raw  materials,  and  the  British-made  flash-lamp 
battery  is  pre-eminent  in  quality.  British  battery 
makers  are,  unfortunately,  hampered  by  the  lack  of 
necessary  raw  materials,  and  it  looks  as  if  the  familiar 
and  popular  flash  lamps  will  become  as  rare  a 
commodity  as  sugar. 


Nor  is  the  situation  in  any  way  relieved  by  an 
abundance  of  those  higher  class  portable  electric  lamps 
which  embodv  a  small  storage  battery  as  their  source 
of  current.  Accumulators  of  any  description  are  now 
practically  unobtainable  by  the  man  in  the  street,  due 
to  the  shortage  of  lead  and  the  need  for  conserving 
available  supplies  of  that  essential  metal.  A  high-class 
priority  certificate  is  now  a  necessary  accompaniment 
to  the  purchase  of  accumulators,  be  they  small  or  large. 
It  looks  as  if  we  shall  ere  long  have  to  fall  back  upon 
the  farthing  clip  for  all  purposes  where  a  portable  light 
of  small  illuminating  value  is  required. 


Whilst   electrical  interests    have  suffered,    and  are 
Still  suffering,   a   great  deal  from  the  effects  of  the 
lighting  restrictions  and  other  causes 
A  Gas  Boom,     arising  out  of  the  war,  the  latter  has 
proved  a  veritable  godsend  to  the  gas 
Undertaking's.    Coal,  the  raw  material  from  which  gas 
is  manufactured,  is  a  home  product;  there  is  thus  no 
Shortage  save  that  brought  about  by  the  shortage  of 


transport  facilities  Moreover,  the  by-products  of  gas 
manufacture  are  staples  in  the  making  ol  explosives,  so 
that  the  manufacture  of  coal  gas  is  an  industry  ably 
supported  by  the  Ministry  of  Munitions. 

The  petrol  shortage  and  need  for  economy  in  its  con- 
sumption has  led  the  users  of  motor  vehicles  to  cast 
around  for  a  temporary  substitute  which  does  not  come 
under  the  ban  of  the  Petrol  Controller,  and  they  have 
found  it  in  coal  gas  although  at  some  slight  inconveni- 
ence in  the  matter  of  storing  and  recharging  the  con- 
tainers carried  on  the  cars.  Nevertheless,  considerable 
progress  has  been  made,  and  the  gas-driven  car  with  its 
unwieldly  looking  gas  bag  is  now  quite  a  familiar 
object  in  the  streets  of  our  cities  and  towns. 

Owing-  to  our  pre-war  tardiness  in  developing  the 
electric  vehicle,  the  latter  has  missed  a  grand 
opportunity  of  demonstrating  its  practicability  and 
economy  as  a  compeer  of  the  petrol-driven  car. 
There  is  a  slight  increase  in  the  number  of 
electric  vehicles  now  playing  their  part  in  our  road 
transportation,  but  their  number  as  compared  with 
other  types  of  vehicles  is  lamentably  small,  and,  owing 
to  the  difficulties  of  manufacturing  them  in  any  quantity 
at  the  present  time,  it  would  appear  that  the  real  future 
of  the  electric  vehicle  must  be  one  of  the  after-war 
projects. 


I  wonder  if  my  readers  have  ever  considered  what  an 
enormous  quantity  of  materials  and  apparatus,  elec- 
trical plant  and  gear,  to  say  nothing 
A  Post=War     of  other  naval  and  military  stores, 
Scrap  Heap.     will  be    scrapped  when   the  war  is 
Avon  and  the  Huns  who  have  survived 
the  gradual  process  of  extermination  are  once  more 
penned    in    their    own    compound,    or  alternatively 
scattered  over  the  waste  places  of  the  habitable  world. 
It  is  fairly  obvious  that  a  considerable  percentage  of  the 
available  raw    materials   of   industry  are   at  present 
locked  up  in  the  form  of  war  material  suitable  only  for 
war  purposes. 


Inasmuch  as  one  of  the  inevitable  results  of  this 
world's  struggle  must  be  the  abolition  of  aggressive 
militarism  such  as  has  rendered  the  Hun  a  wild  beast 
for  the  past  three  years,  it  follows  as  a  natural  conse- 
quence that  the  restoration  of  peace  will  find  all  the 
warring  nations  with  a  huge  surplus  of  war  stores  of 
every  description.  One  of  the  greatest  problems  to  be 
faced  by  the  respective  Governments  will  be  the  intel- 
ligent disposal  of  this  accumulated  mass  of  goods. 
Some  of  it  will  be  in  excellent  condition,  a  considerable 
portion  of  the  whole,  no  doubt,  since  the  end  of  the 
war  will  find  the  Aliies  masters  of  the  field,  and  there- 
fore better  supplied  with  the  essentials  than  the  Central 
Powers. 


All  this  huge  stock  of  material  cannot  be  allowed  to 
continue  in  its  then  form.  Considerable  war  stores  will 
doubtless  be  requiredl  for  the  maintenance  of  peace,  for 
the  beaten  Hun  will  never  take  kindly  to  abstention 
from  his  normal  occupation — that  of  making  war -upon 
his  fellow-man.  When  this  necessary  function  has  been 
«et  aside  there  will  still  remain  a  vast  aggregate  of 

The  Application  of  Aro  Lamps  to  Practical  Purposes.  By  J. 
Eok.  A  useful  manual  for  factory  managers,  naval  electrician*, 
anti-aircraft  officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92 
illustrations.    2s.  9d.,  post  free  from  Electricity  Office. 
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swords  to  be  again  beaten  into  ploughshares,  and, 
having  regard  to  the  enormous  drain  on  our  raw- 
material  resources,  the  resultant  scrapping  will  doubt- 
less well  repay  for  the  labour  involved  in  the  wholesale 
conversion. 


Already  we  have  had  a  foretaste  of  what  the  end  of 
the  war  will  entail  in  the  matter  of  relative  values. 
There  are  numerous  instances  on  record  where  it  has 
paid,  and  paid  handsomely,  to  scrap  serviceable  goods 
and  sacrifice  the  money  expended  in  labour  on  their 
original  manufacture  for  the  sake  of  the  raw  material 
recovered  in  the  process.  Electric  cables  are  a  case  in 
point,  and  I  know  of  instances  where  unused  power 
cable  has  realised  more  at  scrap  valuation  of  the  copper 
and  lead  than  the  original  selling  price  of  the  same 
cable  when  newly  turned  out  by  the  factory. 


The  growing  frequency  of  air  raids  with  the  accom- 
paniment of  conflagrations  caused  by  bombs,  incendiary 
or  otherwise,  should  prompt  station 
Fires  in        engineers  to  be  thoroughly  prepared 
Power  Stations,  for  such  emergencies.    It  is,  there- 
fore, advisable  to  bear  in  mind  the 
several  methods  of  dealing  with  fires  in  the  neighbour- 
hood of  electrical  plant  or  cables.    Dry  sand  may  be 
used  to  smother  the  electric  arc,  care  being  taken  to  see 
that  the  sand  is  free  from  filings  or  metal  particles 
which  might  set   up  short  circuits.       In  the  case  of 
moving  machinery  sand  is  inadmissible,  on  account  of 
its  effect  on  bearings  and  other  moving  parts.    A  liquid 
extinguisher,  such  as  carbon-tetrachloride,  should  be 
employed  in  such  cases.    Bicarbonate  of  soda,  used  in 
powdered  form,  is  another  suitable  material.     Either  of 
these  two  should  be  projected  at  the  base  of  the  fire 
and  not  into  the  flames  only. 


Where  oil  is  present— as,  for  example,  in  the  vicinity 
of  oil-immersed  transformers,  switch-gear,  etc.,  where 
it  may  be  ejected  by  internal  explosion  or  leak'  out  of 
containing  cases— the  fire  may  extend  to  the  spilt  oil, 
Avhich  naturally  feeds  the  flames  and  tends  to  extend 
the  radius  of  the  damage.  For  such  contretemps  it  is 
advisable  to  store  in  a  handy  place,  ready  for  immediate 
use,  a  quantity  of  sawdust,  previously  treated  with  a 
solution  of  sal  ammoniac.  Experiments  have  proved 
this  to  be  very  efficacious  in  extinguishing  oil  fires. 
Finally,  it  is  scarcely  needful  to  add  that  current  should 
be  switched  off  as  early  as  possible  in  such 
emergencies. 

Elektron. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).—Orders  for  the  Week  by  Lieut.-Col.  C.  E.  Clay,  V.D. : 
Commanding.— Officer  for  the  week  :  Sec.-LiejJt.  E.  A.  Ullmann. 
Drills  :  Week  ending  Saturday,  November  17,  1917.  Monday  : 
No.  3  Coy.,  Lelf  Half— Recruits— Signalling,  6.30.  Tuesday, 
Physical  Drill  and  Bayonet  Exercise,  7.30.  Wednesday  :  No.'l 
Coy.,  0.30.  Thursday  :  No.  2  Coy,  6.— Signalling— Ambulance, 
G.30.  Friday  :  No.  3  Coy.  Right  Half— Recruits,  6.30.  Satur- 
day :  Inspection  of  N.C.O.'s  and  men  in  Sections  A,  B,  and  C, 
by  a  Staff  Officer  from  G.O.C.  All  N.C.O.'s  and  men  in  these 
sections  are  required  to  parade  at  headquarters  at  2.30  p.m. 
Uniform.    Other  orders  as  usual. 


Field  Telephones  for  army  Use.  Including  an  Elementary 
Coarse  in  Electricity  and  Magnetism.  By  (.'apt.  E.  J.  Stevens,  K.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  illustrations.  2s.  9d.  post  free  from  ELECTRICITY 
Office. 


A  FIRST  COURSE  OF  ELECTRIC-LIGHT 
SWITCHING  AND  TESTING." 


This  is  the  title  of  the  latest  publication  issued  by  Messrs 
A.  P.  Lundberg  and  Sons,  and  it  is  intended  for  use  by 
Workshop  Glasses  in  Wiring  or   Electrical  Installation 
Work,  as  well  as  by  private  students.   It  comprises  54  pages. 
(6J  by  4  ins.)  and  50  illustrations,  the  majority  of  which 
have  been  specially  designed  for  the  publication. 

After  the  "  Introduction  "  and  "  Outlines  of  the  Exer- 
cises," follow  notes  on  the  method  of  proceeding  with  the 
work  in  classes.  These  notes,  together  with  the  record- 
sheet  on  an  adjacent  page,  should  be  very  acceptable  to 
the  teacher  who  finds  difficulty  in  the  arrangement  of  prac- 
tical work  and  in  the  passing  of  groups  of  students  from 
one  job  to  the  next  in  a  satisfactory  manner. 

Of  the  17  exercises  comprising  the  course,  10  relate  td^the 
fitting  and  testing  of  tumbler-switch  controls,  the  remainder 
consisting  of  specially-selected  problems  for  class  and  home 
work.  Starting  with  the  trimming  of  ends  of  wires,  the 
fitting  of  various  controls  up  to  the  two-way-intermediate 
is  explained  in  detail.  Not  the  least  interesting  and  valuable 
part  of  this  portion  are  the  directions  for  testing  with  buzzer 
and  dry  cell  and  afterwards  with  iamps.  The  student  who 
has  fitted  up  a  control  and  then  tested  it  in  the  various  ways 
described,  ought  to  feel  very  satisfied  with  himself. 

Lists  of  the  apparatus  and  wire  required  follow  the  exer- 
cises, a  "  Small  List  "  showing  the  individual  student  exactly 
what  he  will  want  presuming  lie  decides  to  work  through 
the  course  "  on  his  own."  This  reminds  us  that  the  course 
is  stated  to  be  for  "  Junior  Technical  and  Other  Classes 
and  Private  Students." 

The  book  follows  on  with  a  reprint  of  the  article  "  Hints 
on  the  Working  Out  of  Circuit  Problems,"  which  recently 
appeared  in  this  journal;  and,  finally,  we  come  to  the  de- 
scription of  a  new  kind  of  exercise  which  can  be  worked 
with  no  other  material  than  paper,  string,  and  tacks  ! 

The  private  student  who  is  working  up  for  a  Preliminary 
Grade  Lektrik  Certificate,  and  who  knows  nothing  of  elec- 
trical work  to  start  with,  should  find  the  publication  very 
useful  indeed;  and  so,  also,  should  all  young  wiremen,  and 
some  old  ditto. 

The  essentially  practical  and  yet  simple  nature  of  the 
course  should  appeal  with  special  force  to  those  Instructor-; 
whose  business  it  is  to  lead  the  wounded  or  disabled  soldier 
to  take  an  interest  in  electrical  work. 

Copies  of  the  publication  may  be  obtained  from  Elfx- 
tricity  Office,  at  tenpence  each,  post  free. 


REPLACING  STEAM  ENGINE  BY  ELECTRIC 
MOTOR. 


It  is  generally  a  very  simple  matter  to  substitute  an 
electric  motor  for  a  steam  (or  other)  engine  when  the  latter 
is  belt-coupled  to  its  load.  When,  however,  the  engine  is 
direct-coupled  to  its  work,  the  conversion  may  offer  more 
or  less  difficulty  according  to  the  circumstances  of  the  case. 
The  speed  at  which  the  load  is  to  be  driven  may  be  '00 
low  for  an  economical  direct  drive,  in  which  case  the 
motor  may  ba  belt— or  gear— connected  to  its  work  Or 
space  limitations  may  be  such  (in  the  converted  engine- 
room)  that  a  belt-drive  may  have  to  be  used  where  direct 
coupling  would  be  preferable.  Yet  another,  possibility  is 
that  it  "may  be  impossible  to  install  either  a  direct-eoupk-d 
or  belt-coupled  motor,  though  this  contingency  is  improb- 
able (the  electric  motor  being  more  compact  than  the  engine 
it  replaces)  and  unlikely  to  arise  unless  the  engine  is  behlii 
kept  as  stand-bv.  H.  O.  Stewart,  of  the  Rochester  Rly.  and 
Light  Co.  (U.S.A.),  mentions  the  case  of  a  steam-driven 
refrigerator  compressor,  in  which  . the  bed  plate  had  to  be 
sawn  through  and  the  fly-wheel  pit  chiselled  out  to  15  ins. 
greater  radius,  before  a  belt-driving  induction  motor  could 
be  substituted  satisfactorily  for  the  old  steam  engine.  No 
Ie*s  than  20  linear  feet  of  i-inch  cast  iron  in  the  bed-plate 
had  to  be  cut  by  hack   saw.   The  belt  drive  being  very 
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short,  an  idler  pulley  was  provided  to  secure  greater  wrap- 
ping of  the  belt  round  the  motor  pulley.  Due  to  the  heavier 
flywheel  now  fitted  and  the  steamer  pull  of  the  motor 
(compared  with  the  enginp)  the  running  of  the  plant  has 
been  greatly  improved,  quite  apart  from  the  more  economical 
working. 


THE  BRITISH  INDUSTRIES  FAIR  IN  1918. 


Next  year's  British  Industries  Fair,  for  which  applica- 
tion forms,  for  exhibiting  space,  are  now  being  issued  by  the 
Hoard  of  Trade,  will  be  considerably  larger  than  those  of 
previous  years.  The  last  two  fairs  were  held  in  the  Vic- 
toria and  Albert  Museum  and  the  Imperial  Institute,  and 
though  wonderfully  successful,  the  space  which  was  then 
available  was  by  no  means  sufficient  to  meet  the  demands 
of  the  exhibitors.  Ill  many  cases,  in  fact,  exhibitors'  appli- 
cations for  space  had  to  be  cut  down  by  as  much  as  60  per 
cent.,  and  the  fact  of  the  fair  being  in  two  buildings  caused 
some  inconvenience.  The  1918  Fair,  which  will,  as  usual, 
open  on  the  last  Monday  in  February  (February  25)  and 
remain  open  for  a  fortnight  is  to  be  held  in  premises  which 
the  Port  of  London  Authority  have  been  so  good  as  to 
place  at  the  disposal  of  the  Board  of  Trade,  and  it  is  hoped 
rh:i t  the  available  space  will  be  sufficient  to  meet  exhibitors' 
requirements,  at  any  rate  for  this  coming  year,  as  the  Fair 
will,  owing  to  the  war,  again  be  restricted  to  the  following 
trades  : — 

Earthenware  and  china  trade. 
Glass  trade. 
Fancy  goods  trade. 

Paper,  stationery,  and  printing  trades.  , 
Toy  and  games  trade. 

The  fact  that  the  building  for  next  year's  fair  contains 
about  twice  as  much  space  the  Board  was  able  to 
secure  at  the  Victoria  and  Albert  Museum  is  only  one  cf 
its  advantages.  In  the  first  place,  it  is  more  conveniently 
situated  for  business  men,  being  nearer  the  Tower  Bridge 
and  only  a  few  minutes'  walk  from  Mark  Lane  Station, 
on  the  Metropolitan  and  District  Railways,  and,  in  the 
second,  the  building  is  exceptionally  well  suited  for  the  pur- 
pose of  the  fair,  being  a  large  roof-lighted  warehouse  on  one 
floor.  Some  idea  of  its  size  can  be  gained  from  the  fact 
that  its  area  would  be  sufficient  to  accommodate  two  full- 
sized  Rugby  football  fields. 

As  in  past  vears,  invitations  to  the  fair  will  be  issued  by 
the  Board  of  Trade,  and  admission  will  be  restricted  to  bona 
fide  buyers  in  the  trades  concerned. 

As  the  increased  size  of  the  Fair  and  the  growing  shortage 
of  labour  will  make  the  work  cf  preparation  exceptionallv 
difficult,  it  is  hoped  that  firms  who  are  anxious  to  exhibit 
wiil  send  in  their  applications  for  space  to  the  Director, 
British  Industries  Fair,  10,  Basinghall  Street,  London, 
E.C.2,  at  the  earliest  possible  moment. 


THE  TRAINING  OF  ENGINEERS. 


A  short  time  ago  we  referred  to  the  preliminary  announce- 
ment, ai:  a  meeting  of  Press  representatives  at  the  Institute 
of  Journalists,  of  a  conference  on  engineering  training,  to 
take  place  at  the  Institution  of  Civil  Engineers. 

The  conference  took  place  on  Thursday,  October  25th, 
the  President  of  the  Institution,  Sir  Maurice  Fitzmaurice, 
being  in  the  chair.  A  memorandum,  compiled  by  the  hon. 
organisers  of  the  meeting,  Mr.  A.  E.  Berriman  and  Mr. 
A.  P.  M.  Fleming,  giving  an  account  of  the  origin  of  this 
movement,  was  placed  in  the  hands  of  those  present,  and 
Mr.  Berriman  gave  a  short  address  summarising  its  con- 
tents. The  matter  was  discussed  by  a  conference  of  lead- 
ing engineers  and  educationalists,  who  held  several  meet- 
ings at  the  Board  of  Education  early  in  the  year,  and  it 
was  agreed  that  a  central  organisation  was  needed  to 
undertake  :  (1)  The  co-orciination  of  engineering  training, 
the  fostering  of  apprenticeship  as  a  national  institution, 
and  the  securing  of  a  wider  appreciation  of  the  value  in 
industry  of  education  of  university  rank  ;  (2)  the  mainten- 
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ance  of  a  central  bureau  where  parents  and  educationalists 
can  obtain  information  relating  to  the  engineering  industry 
and  the  proper  course  to  pursue  on  bchall  of  boys  wishing 
to  make  engineering  their  profession,  and  (3)  the' promotion 
of  scholarships  and  other  methods  of  providing  adequate 
educational  opportunities  for  the  best  talent. 

It  was  proposed  that  initially  the  organisation  should  be 
independent  of  Government  control  and  funds,  although 
working  in  harmony  with  the  Board  of  Education  and  other 
educational  bodies.  Mr.  H.  A.  I..  Fisher  had  cordially  en- 
dorsed this  view,  and  a  letter  from  him  was  read  to  the 
meeting,  expressing  his  regret  at  inability  to  be  present,  and 
the  desire  of  the  Board  of  Education  to  co-operate  m  any 
well  considered  scheme. 

There  was  a  large  and  influential  attendance  at  the  meet- 
ing^ delegates  representing  the  chief  leading  engineering 
bodies,  educational  associations,  and  various  universities 
and  Government  departments,  joining  in  the  discussion. 

General  agreement  was  expressed  in  the  proposals  sub- 
mitted It  was  suggested  that  the  central  organisation 
would  be  so  constituted  as  to  make  the  fullest  use  of 
existing  educational  channels.  Several  speakers  testified  to. 
the  good  work  being  already  done  by  the  engineering  col- 
leges of  the  country.  Lieut. -Commander-  C.  F.  Jenkin 
(Oxford  University)  thought  that  little  fault  could  be  found 
with  the  education  at  present  provided,  but  considered  that 
the  cost  of  scholarships  should  be  borne  by  the  State  rather 
than  the  engineering  industry,  being  essentially  a  national 
matter.  Professor  Dalby  also  remarked  that  the  training 
at  the  chief  engineering  institutions  was  as  good  as  any  to 
be  found  in  other  countries.  What  was  necessary  was  to 
expan  I  these  educational  facilities  and  make  fuller  use  of 
them.  Ten  years  ago  when  visiting  Charlottenburg  he  found 
that  there  were  10,000  engineering  students  at  work,  all 
men  over  eighteen  years  of  age,  who  had  already  received 
as  good  an  education,  as  if  they  had  to  obtain  an  Engl'isn 
university  degree.  It  would  be  difficult  to  find  900  men  in  a 
similar  position  in  this  country. 

Another  point,  emphasised  by  Mr.  W.  H.  Ellis,  the 
Master  Cutler,  and  others,  was  the  growing  recognition  that 
apprenticeship  imposed  responsibilities  on  the  employer, 
whose  duty  it  was  to  consider  the  welfare  and  prospects, 
of  the  apprentices,  and  ne>t  merely  to  regard  them  as  wage- 
earning  machines.  Dr.  W.  H.  Hadow  likewise  emphasised 
this  standpoint,  and  urged  that  vocational  training  should 
not  be  allowed  to  exclude  the  larger  and  more  liberal  culti- 
vation of  the  whole  mind  and  character.  What  was  needed 
was  an  education  which  would  turn  out  men  who  were 
both  good  citizens  and  good  engineers. 

Ultimately  a  resolution  was  proposed  by  Sir  John  Wolfe 
Barry,  seconded  by  Dr.  W.  H.  Hadow  (Principal  of  Arm- 
strong College,  Newcastle-on-Tyne),  and  supported  by  the 
Rt.  Hon.  Arthur  Dyke  Acland,  and  carried  unanimously, 
endorsing  the  appointment  of  a  representative  committee, 
with  power  to  add  to  its  numbers,  and  to  initiate  means  for 
giving  effect  to  the  objects  in  view.  The  resolution  also 
specified  a  number  of  bodies  which  would  be  represented  on- 
the  committee,  including  all  the  leading  engineering  institu- 
tions, the  Board  of  Education,  and  other  educational  bodies, 
and  universities  and  technical  colleges  of  university  rank. 

The  proceedings  terminated  with  a  vote  of  thanks  to  the 
Chairman.  Pending  further  developments  any  inquiries, 
should  be  addressed  to  Mr.  A.  E.  Berriman  (Chief  Engineer, 
Daimler  Co.,  Ltd.,  Coventry)  or  Mr.  A.  P.  M.  Fleming 
(British  Westinghouse  Electric  and  Manufacturing  Co., 
Ltd.,  Trafford  Park,  Manchester),  who  were  appointed  to- 
act  as  hon.  organisers  of  the  meeting. 


Financial — The  16th  annual  report  of  the  d  rectors  of  Drake- 
and  Gorham,  Ltd.,  is  an  eminently  satisfactory  document. 
After  payment  of  all  charges,  including  bonuses  due  to  the 
staff,  allowances  to  those  who  have  joined  the  Forces,  and 
making  provision  for  contingencies,  there  remains  a  net  profit 
of  nearly  £11,500.  It  is  proposed  to  pay  a  dividend  of  5  per- 
cent.' for  the  year,  to  devote  £5,000  to  writing  down  goodwill, 
and  to  carry  forward  £2,295.  Altogether  a  very  creditable 
report. 
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SOLUTIONS  TO  QUESTIONS. 
Set  at  the  191 7  Examination  of  the  City  and 
Guilds  Institute. 
Electrical  Engineering,  Grade  II.,  C.C.  Work. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 

(Continued  from  page  662). 

Q.  10.— Describe  a  good  form  of  lead  secondary 
battery  and  state  the  chemical  reactions  which  take 
place  on  charge  and  discharge.  Explain  what  pre- 
cautions must  be  taken  to  prevent  sulphating  of  the 
plates. 

What  is  the  best  method  of  treating  sulphated  plates  ? 

j{  _  ic  — A  description  of  a  lead  secondary  cell  has  already 
been  given  in  reply  to  a  somewhat  similar  question  in 
Grade  I  ;  and  the" theory  most  commonly  adopted  was 
also  explained  and  summarised  thus  : — 
Charge 

PbO.,  +2  H,S04  +Pb^Pbib4  +2  H,0  +PbS04 

 > 

Discharge 

The  chief  argument  against  this  theory  is  that  the 
quantity  of  SO 4  fixed  by  the  plates  is  found  to  be  only 
half  the"  amount  suggested  by  theory.  An  investigation 
recently  carried  out  by  Fery  (see  Electrician,  October  27, 
1916),  led  to  the  conclusion  that  the  active  material  on 
the  positive  plate  consists  of  a  complex  oxide  of  lead 
corresponding  to  the  formula  Pb307,  this  oxide  being 
reduced  to  lead  peroxide  during  the  discharge  of  the 
cell,  so  that  the  chemical  reactions  at  the  plates  are 
somewhat  as  follows  : — 

Charge 

Pb307  +H2S04  +Pb  =  3  Pb02  +H20  +PbS04 
Discharge 

This  theory  is  supported  by  the  following  facts : — 

(1)  A  fully-charged  positive  plate  is  of  a,  clear  black 
colour,  whilst  at  the  end  of  discharge  it  assumes  the 
characteristic  colour  of  lead  peroxide. 

(2)  If  some  of  the  active  material  be  detached  from 
a  positive  plate  and  placed  round  a  sheet  of  platinum 
in  a  porous  pot  with  a  zinc  plate  as  the  negative  elec- 
trode, the  discharge  obtained  takes  place  in  two  distinct 
stages,  the  first  commencing  at  2.4  volts,  and  the  second 
at  0.7  volt.  With  chemically-prepared  lead  peroxide, 
however,  only  the  second  discharge  is  obtained. 

(3)  The  positive  active  material  has  a  much  higher 
conductivity  than  lead  peroxide. 

(4)  The  "chemical  analysis  of  the  positive  active 
material  indicates  a  composition  corresponding  with  the 
formula  Pb307. 


The  following  are  the  main  precautions  to  be  taken 
to  prevent  sulphating  of  the  plates  : — 

(1)  The  battery  must  never  be  discharged  below  a 
terminal  p.d.  of  about  1.8  volts  per  cell. 

(2)  It  must  be  recharged  as  soon  as  possible  after 
discharge. 

(3)  The  employment  of  only  distilled  water  and  pure 
acid  for  maintaining  the  electrolyte  at  the  proper  level 
and  specific  gravity. 

(4)  The  rates  of  charge  and  discharge  should  be 
within  the  limits  specified  bv  the  makers. 


(5)  The  battery  should  be  given  sufficient  work  to 
maintain  the  plates  in  a  healthy  condition. 

(6)  Tho  battery  should  be  fully  charged  at  least  once 
a  week,  the  completion  of  such  a  charge  being  indicated 
by  each  cell  gassing  freely,  and  by  the  p.d.  across  each 
cell  rising  to  about:  2.5  Volts.  Prolonged  overcharging, 
however,  must  be  avoided. 

(7)  Each  cell  should  be  periodically  examined  to  see 
that  the  plates  are  clear  of  one  another  and  of  the 
sediment  at  the  bottom  of  the  containing  vessel,  and 
that  they  maintain  their  proper  colour. 

One  of  the  best  methods  of  treating  sulphated  plates 
is  to  subject  them  to  a  special  prolonged  charging  at  a 
much  lower  rate  than  normal.  Previous  to  such  a 
charge,  it  is  advisable  to  discharge  the  cell  as  com- 
pletely as  possible  in  order  to  exhaust  any  strong  acid 
stored  in  the  pores  of  the  active  material.  Sulphated 
plates  gas  prematurely,  and  no  notice  must  be  taken  of 
this  except  to  lower  the  charging  current  so  as  to  pre- 
vent the  gassing  being  Vigorous.  The  rise  in  the  p.d 
across  the  cell  is  the  best  guide  as  to  the  effect  of  such  a 
special  charge. 

Another  very  good  way  of  regenerating  a  sulphated 
cell  is  to  remove  the  acid  and  immediately  refill  with  a 
sclution  of  pure  sodium  sulphate  in  water,  the  strength  of 
the  solution  being  about  1  to  2  lbs.  of  the  crystallised  salt 
per  gallon.  The  cell  is  then  charged  at  the  normal  rate 
until  it  gasses  freely.  The  sodium  sulphate  solution  is 
emptied  out,  and  the  vessel  refilled  with  clean,  pure 
water  which,  after  a  short  time,  is  replaced  by  sulphuric 
acid  of  the  correct  specific  gravity. 

(To  be  continued.) 

Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  tend  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  win  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  9. 
Under  my  charge  are  five  greenhouses  heated  with 
electric  radiators.  Each  greenhouse  is  supplied  with 
3-phase  200  volts,  and  is  controlled  by  a  3-pole  main 
switch.  The  radiators  are  balanced  between  the  phases, 
and  the  fuse  for  each  radiator  is  near  the  main  switches. 
Is  it  possible  to  arrange  some  simple  device,  such  as  ringing 
a  bell,  if  any  of  these  fuses  blow  ?  The  head  gardener's 
house  is  situated  in  close  proximity  to  the  greenhouses. 
It  may  be  mentioned  that  the  supply  is  obtained  from 
a  3-phase  transformer  with  the  neutral  unearthed. — Mr. 
Walker  (Falkirk). 

(Answers  to  be  sent  in  not  later  than  Novembei  lyth.) 

[The  replies  received  to  Question  9  were  not  satisfactory. 
Under  these  circumstances  we  have  not  made  an  award, 
but  we  are  substituting  the  above  question. — Editor 
Electricity.] 
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OSRAM  v  POPE 


THE  HOUSE  OF  LORDS 
DELIVERED  JUDGMENT 

On  Thursday  October  25th  1917 
in  the  Patent  Action  of 

THE  OSRAM  ROBERTSON  LAMP  WORKS  Ltd. 
POPE'S  ELECTRIC  LAMP  Co.  Ltd. 


Their  Lordships  held — that  the 
fundamental  Osram  Patent  No. 
23899*  of    1904    was    va  lid. 

The    Pope   Co.   had  infringed. 

An  injunction  was  granted  with 
costs  in  the  House  of  Lords 
and     in     the     Courts  below. 

An  enquiry  as  to  damages  for 
past  infringement  was  ordered. 
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Question  No.  15. 
In  a  colliery  a  shot  firing  generator  is  used  for  exploding 
the  charges.  The  permanent  magnets  of  this  generator 
appear  to  have  weakened  somewhat,  that  is,  it  is  some- 
times impossible  to  fire  the  charges.  Will  you  please  say 
if  the  best  method  is  to  re-magnetise  these  magnets,  or 
to  rewind  the  armature  ?  I  would  like  you  to  instruct  me 
how  to  carry  out  the  method  you  suggest. — "  Castle." 

Question  No.  16. 
What  are  the  causes  of  lack  of  balance  in  two  and  three" 
phase  systems  ?  How  should  this  lack  of  balance  be 
avoided,  and  what  effect  would  it  have  on  the  measuring 
instruments  connected  to  the  respective  phases  ?  In  the 
reply  will  you  please  avoid  mathematics  if  possible  ? — 
"  G.  O.  " 

{Replies  to  Questions  15  and  16  must  be  received  not  later 
than  November  ijth.) 


Answers   to  Questions. 


Replies  to  Question  No.  11.  • 
The  first  prize  (10s.)  has  been  awarded  to  "  Bitumen  "  for 
the  following  reply  : — 

It  is  not  the  usual  practice  to  make  a  joint  when  con- 
necting a  three-core  cable  to  a  triple  concentric  cable. 
This  is  due,  not  only  to  the  difficulty  in  making  the  joint, 
but  to  the  probability  of  the  insulation  giving  out  after  the 
joint  is  completed.  The  pressure,  11,000  volts,"  is  very 
high,  and  considerable  skill  and  knowledge  is  required  to 
make  a  satisfactory  joint  on  ordinary  cables,  to  say  nothing 
•of  jointing  two  unlike  cables  together  as  is  required  by 
"  Compound."  My  advice  to  "  Compound  "  is  that  he 
should  use  a  link  box,  as  shown  in  the  attached  sketchy 

.  TUT  


LnJ  

Under  ordinary  conditions  this  box  is  laid  flat  in  the 
ground,  but  to  meet  the  existing  requirements,  there  is  no_ 
reason  why  it  should  not  be  laid  on  its  side.  A  hole  should 
be  drilled  and  tapped  in  the  top  and  bottom  of  the  box  to 
receive  a  plug.  The  .object  of  the  hole  in  the  top  is  to 
enable  the  box  to  be  filled  with  resin  oil,  that  in  the  bottom 
of  the  box  is  to  drain  the  oil  away  when  it  may  be  necessary 
to  open  the  box. 

Before  purchasing  a  link  box  "  Compound  "  should 
write  to  Johnson  and  Phillips,  or  Callenders,  or  Siemens 
stating  his  requirements.  These  firms  have  an  excellent 
reputation,  and  will,  I  am  sure,  be  willing  to  assist  him  not 
only  as  far  as  the  selection"  of  a  box  is  concerned,  but  will 
give  him  a  hint  as  to  the  best  method  of  connecting  the 
■cables. — •"  Bitumen." 


The  second  prize  (5  s.)  is  awarded  to  "  M.  M.  "  for  the 
following  reply  : — 

The  accompanying  sketch  illustrates  a  method,  that  if 
carried  out  in  a  workmanlike  manner,  should  give  a  satis- 
factory result.  The  inner  conductor  of  the  concentric  is 
■connected  to  one  of  the  three  cores  by  means  of  a  copper 
sleeve.  If  preferred,  this  joint  could  be  scarfed  and 
wrapped  with  binding  wire.  When  making  the  other  two 
joints,  some  jointers  prefer  to  use  a  piece  of  tinned  she 3t 


copper  instead  of  the  method  shown  in  sketch  This 
copper  sheet  ts  laid  on  the  insulation  like  a  ferrule  Some 
of  the  strands  of  the  concentric  conductor  are  removed 
the  strands  of  the  core  from  the  other  cable  laid  in  their 


r 

- 

places  and  the  whole  bound  with  tinned  copper  wire  and 
s  soldered,  joints  should  be  carefully  insulated  With  suitable 
tapes  for  the  particular  cables.  Over  the  joint  a  lead 
sleeve  is  "  wiped."  A  box  and  plug  is  provided  in  order 
that  the  sleeve  may  be  filled  with  the  insulating  medium 
recommended  by  the  makers  of  the  cable.— M.  M 


Reviews  of  Books* 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

The  Guide  to  Kinematograi-hy.  By  C.  N.  Bennett  267 
PP-  239  ngs-  (E.  T.  Heron  and  Co.,  Ltd.  5s.  6d.,'  post 
free.)—  ihis  is  a  practical  treatise  of  eminently  "  live  "  in- 
terest, which  should  lappeal  to  that  large  portion  of  the  public 
which  wishes  to  know  the  how  and  why  of  motion  pictures, 
as  well  as  to  everyone  actively  engaged  in  the  business! 
for  whom,  of  course,  the  book  is  primarily  intended.  .Mr. 
Bennett's  expert  knowledge  and  clear  and  interesting  method 
of  communicating  this  knowledge  to  others,  are  doubtless 
well-known  to  everyone  who  has  made  more  than  the  most 
superficial  study  of  kinematograph  literature.  In  this 
volume  the  author  surpasses,  we  believe,  all  his  previous 
publications.  In  fourteen  chapters  he  gives  a  more  exhaus- 
tive treatment  of  the  ways  and  means  and  reasons  which 
really  "  mailer  "  in  modern  kinematography  than  one  would 
have  thought  possible  in  so  small  a  space.  This  book  is 
copiously  illustrated  throughout,  and  its  interest  never  fails. 
It  is  a  remarkable  production  for  the  very  moderate  price 
asked  for  it,  and  is  certain  to  be  in  great  demand. 

Following  a  general  explanation  of  why  "  moving  "  pic- 
tures seem  to  be  moving  at  all,  there  is  a  description  of 
different  kinds  of  cine-cameras.  Methods  of  "  taking  "  all 
kinds  of  films — scenic,  topical,  staged,  trick  and  scientific 
films — are  then  discussed.  Next  there  come  chapters  on 
dark-rooms  alnd  development ;  on  printing,  tinting,  and 
titling;  on  photo-play  writing  (including  a  most  instructive 
suggestion  for  a  scenario).  Commercial  hints  are  given  on 
selling  plays  and  films.  Projectors  and  operating  occupy 
Chapters  9,  10  and  11,  which  are  long,  interesting  and 
unusualh  valuable.  Chapter  12,  on  "  Electricity  for  Opera- 
tors "  is  n  ally  an  excellent  achievement.  The  next  chapter 
on  the  "  manager-operator  "  is  full  of  wisdom  and  sound 
adv  ice  The  last  chapter  is  on  the  kinematognaph  and  the 
law;  it  is  indispensable  for  reference  purposes.  Throughout 
the  book'  there  are  innumerable  practicable  hints  and  "  gad- 
gets," with  clear  sketches  instead  of  long  explanations.  Get 
this  volume  and  you  will  never  regreat  the  investment. 


Alternating  Current  Electricity  :  Second  Course.  By 
W.  H.  Timbie  and  H.  H.  Higbie.  729  pp.  354  figs.  (Chap- 
man and  Hall.  13s.  6d.  net.) — This  book  is  not  so  exhaustive 
as  might  be  inferred  from  its  title,  but,  what  is  better,  it 
deals  thoroughly  with  the  branches  of  alternating  current 
theory  and  practice  which  the  author  selects  for  treatment. 
There  are  nine  chapters  in  the  book,  and  these  may  foe 
grouped  for  our  present  purpose  so  that  we  have  five  parts 
devoted  respectively  to: — (1)  Alternating  current  generators, 
their  characteristics,  regulation,  control  and  operation  in 
parallel.  (2)  Transformers,  their  fundamental  principles, 
types,  efficiency,  regulation,  operation  and  polyphase  con- 
nections.   (3)  Short  transmission  and  distributing  lines,  and 
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km-  transmission  lines.  (4)  Asynchronous  and  synchronous 
minors.     (5)  Converters  and  rectifiers. 

Where  all  is  excellent  it  is  difficult  to  choose  one  section 
jrathcr  than  another  lor  special  mention.     We  had  better 
eontent  ourselves,  therefore,  with  specifying  the  particular 
features  which  most  appeal  to  us  thioughout  the  book.  In 
Ithe  first  place,  whilst  the  unalterable  facts  and  principles 
'•  which  underlie  the  various  classes  of  equipment  and  branches 
{  of  practice  are  dealt  w  ith  clearly  and  definitely,  these  arc 
supplemented  by  descriptions,  illustrations,  tables  of  data, 
.  and  numerical  examples  and  problems  drawn  from  thoroughly 
[  up-to-date  practice.    Manufacturing-  firms  are  to  be  thanked 
lor  having  placed  at  die  disposal  of  the  authors  and  their 
leaders  information  which  could  have  been  obtained  through 
I no  other  channel.     It  will  be  seen,  therefore,  that  this  is 
1  eminently  "  a  book   w  hich  will   prove   useful   to  practising 
engineers   for  reference  purposes,  as  well  as   to  students. 
The  production  and  general  arrangement   of  the  book  are 
excellent.    The  text  i*  clear  and  to  the  point.    The  vector 
and  Other  diagrams  could  hardly  be  improved  beyond,  and 
I  the  summaries  at  the  end  of  the  chapters  as  well  as  the 
worked  examples  and   problems  throughout  the  book  are 
[  most  valuable  features.    In  the  space  at  our  disposal,  it  is 
;  i:seless  to  attempt  a  more  detailed  review;  such  would  de- 
velop merely  into  a  catalogue  of  contents  and  virtue-;!  It 
must  suffice  to  say  that  this  is  a  thoroughly  excellent  book 
which  we  recommend  without  hesitation,  and  that  the  treat- 
ment given  to  the  subjects  enumerated  above  is  for  all  prac- 
tical purposes  exhaustive. 

Heat  Drop  Tables.     By  H.  Moss.    63  pp.    5s.  net , — 
These-  tables  are  based  on  Prof.  Calendar's  system  of  equa- 
tions, which  form   the    only    consistent    system  hitherto 
proposed   for  the  fundamental  properties  of  'team.  The 
tables    given    show    the    heat    drop    per    lb.    of  steam 
steam    in    B.Th.U.   for  initiahy   dry   saturated    or  supcr- 
Nieated  steam  from  initial  piessuris:  from  50  to  400  lbs. 
j^per  sq.  in.  absolute  to  final  pressures  from  27.0  to  29.1  ins. 
gof  mercury  vacuum,  corresponding  to  absolute  final  pres- 
sures of  3.0  to  0.9  ins.  of  mercury.     There  are  also  low 
■pressure  tables  for  dry  saturated  steam  at  initial  pressures 
from  [4  to  19  Ihs.  per  square  in.  absolute.    The  method  of 
calculation   is  such  that  there  should  be  no  errors  in  the 


tables  exceeded  o.oi  B.Th.U.-  The  desiderata  in  such  tables 
as  these  are  accurate  basis  and  accurate  calculation  con- 
venient arrangement)  and  good  printing.  In  every  one  of 
these    respects   the    present    tables    seem    to    attain"    lo  the 


highest  stand, 
hv  everyone  \ 


of  excellence 
has  to  make 


They  should  hi-  purelia- 
steam  calculations. 


Various  Items. 

BoltOn.— Gunner  Ernest  Hopkins,  R.F.A.,  has  been  awarded 
the  Military  Medal  for  bravery  on  the  field.  Prior  to  joining 
the  Army  he  was  employed  by  the  Corporation  Tramways 

Burnley.— At  a  meeting  of  the  Electricity  Committee  last 
week,  the  Electrical  Engineer  reported  that  he  had  been  ap- 
proached by  the  Electrical  Engineer  of  Todmorden  as  to  whether 
the  Burnley  Corporation  were  prepared  to  enter  into  negotiations 
for  the  supply  of  electricity  in  bulk,  and  that  he  had  informed 
him  that  the  proposal  was  not  feasible  at  the  present  time 
The  Committee  resolved  that  the  action  of  the  Electrical  Engineer 

be  approved.  News  has  been  received  of  the  death  in  action 

of  Pte.  Garforth  Walton,  of  the  Australian  Force,  son  of  Mr 
Levi  Walton,  of  Rydal  Mount,  Burnley.  Deceased  soldier 
whilst  in  Australia  was  employed  as  an  electrician.  His  captain 
states  :  "  Your  son  was  a  fine  soldier,  and  his  coolness  and 
courage  were  admired  by  all.  ...  His  manly  qualities  set  a 
splendid  example  to  all  his  comrades,  with  whom  he  was  very 
popular.    Men  like  him  are  indeed  hard  to  replace." 

1918  Calendars. — Time  is  always  with  us,  even  if  the  war  may 
not  be,  and  about  this  time  of  year  we  are  generally  reminded 
of  ah  elemental  fact  by  the  receipt  of  sundry  samp'e;  of  the 
Marcus  Ward  calendars.  Those  for  1918  are  in  every  respect 
charming  specimens  of  British  manufacture,  and  the  printers— 
M'Caw,  Stevenson  and  Orr,  Ltd.,  of  Belfast  and  London  are  to 
be  complimented  on  their  work.  Even  electrical  engineers  are 
human,  and  like  to  see  a  nice  bright  wall  calendar  and  there 
are  so  many  designs  and  patterns,  both  ornamental  and  useful 
that  even  the  most  critical  should  find  it  easy  to  choose  his 
ideal.  The  Empire,  Shakespeare,  Dickens,  Punch,  Longfellow 
are  but  a  few  of  the  regular  lines.  Others  which  will  appeal  to 
special  readers  are  To-day,  for  office  use  ;  the  Gardener's  for 
the  allotment  holder  ;  Wit  and  Wisdom,  for  the  smoking-room  • 
and  the  works  foreman,  purse  and  pocket  calendars  for  both 
sexes.  Prices  range  from  is.  to  id.,  and  as  standard  annuals 
they  can  be  purchased  through  any  bookseller  in  the  kingdom 
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1 H  E    Proprietor     of   the  Patents 

Nos.  24702  of  1908  and  24T08  of  1908  for  "  Im- 
Wements  In  and  Relating  to  Eicctric  Fusible  Cut 
ts,"  and  "Improvements  in  Seal  Fastenings,"  is 
lirous  of  entering  into  arrangements  by  way  of  license 
d  otherwise  on  reasonable  terms  for  the  purpose  of 
Jloiting  the  same  and  ensuring  its  full  development 
1  practical  working  in  this  country.  All  communi- 
;ions  should  be  addressed  in  the  first  instance  to 
seltine  Lake  and  Co.,  Chartered  Patent  Agents,  28, 
Ithampton  Buildings,  Chancery  Lane,  London,  W.C. 


;A?o!fte  CASVVGS  mt  4  STOCK'  t0  ACCUMULATORS,  Second-hand, 
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most  up-to-date  list  (286  pages)  of  woodwork  and  timber  "~-  *-.Br"wn  ».nd  J°?«.  U2.  Lower 

in  the  world.  I'o  include  four-fold  brass-jointed  box- 
wood rule.  Will  return  money  if  not  worth  2s.  6d. 
to  you.— C.  Jernings  and  Co.,  Ltd.,  955,  Pennywell 
Road.  Bristol. 
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►ENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
tord  Road ,  Manchester.  Technical  Diploma  Correspon- 
ice  Courses  In  Elementary  Mathematics,  Electrical 
{ineering  (theoretical  and  practical),  Electric  Light  : 
[  Power  Installations,  Wtrelesj,  Aeronautical  and 
tor  Engineering,  Electricity  in  Mines,  Refrigeration, 
irees  for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 

I  L  I )  ELECTRIC  LAMP  TOPS  wanted , 

"  any  quantity.  We  pay  £12  per  ounce  for  scrap 
tinum.  Old  Cable  and  disused  Machinery  bought, 
and  Co.,  50,  Green  Street,  Bethnal  Green,  London,  E. 
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A  FIRST  COURSE  OF  ELECTR  !C- 

i\  LIGHT  SWITCHING  AND  TESTING.  By  W 
Perren  Maycock,  M.I.E.E.  Suitable  both  for  Beginners' 
Workshop  Classes  and  for  Private  Students.  Comprises 
fully-detailed  Practical  Exercises  in  Tumbler  switching 
and  in  the  Testing  of  Circuits.  Sets  „f  Problems  for 
Home  Work,  and  Hints  on  Working  Problems.  The 
Procedure  in  Class  is  explaned,  and  a  List  of  Necessarj 
Apparatus,  Wire,  &c,  is  given.  Size,  4  by  M  ins 
54  pages,  and  50  illustrations.  Price  lOd,  post  fire, 
from  S.  Rentell  and  Co.,  Maiden  Lane,  Strand,  W.C. 2. 
(Halfpenny  stamps  may  be  sent.) 

H  EN     BUYING     BOOKS  write~tor 
Catalogue  No.  10,  to  S.  Rentell  and  Co.,  Ltd., 
Lane,  Strand,  London,  W.C.  2.  Speciality 
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books  for  Electrical  Students. 
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Central. 

Motors  Lent  on  Hire. 
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PLiATINuM    utensils,  scrap 

*  *  1 1*  *■>  m    LAMp  tops.  4c. 

Purchased  at  Highest  Prices  by 
0ERBY&  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E  0 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 


&  S.  BAXTER, 


Offices  :  81,  Murraygate,  DUNDEE. 
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Falkirk  — Pte  ]  Bain,  R.A.M.C  ,  who  was  formerly  a  fireman 
in  the  Corporation  Electricity  Works,  has  died  from  wounds. 

"VexbVrouS^Lce. W.  Bonmng,  who  prior  to  joining 
the  ForSTas  an  overhead  linesman  in  the  employ  of  the 
Mexboroulh  and  Swinton  Tramways,  has  been  wounded. 

L  OB  -The  Electricity  Commlttce  recommend  that  an  increase 
of /too  Dei  annum  should  be  made  in  the  salary  of  Mr.  W.  H. 
Cofke  the [borough  electrical  engineer,  which  will  make  Ins 

fUVaSS-PSpra  Tciarke,  who  was  formerly  employed 
in  the "ofVoration  electricity  department,  has  died  as  a  result 
nt  wounds  While  on  service  in  the  East  he  was  mentioned 
in  despatches  from  Lt,Gen.  Sir  Stanley  Maude  for  gallant 
and  distinguished  work  in  the  field.  •  .  - 

"  narbv— Major  Henry  Newton,  D.S.O.,  a  member  of  the 
,  ^Awton  Brothers,  Derby,  has  been  appointed  Assistant 
firm  of  Newton^ ^    a        y  ton  went  to  the  front 

Dire^fas  a  Sain  ifthe  Notts3  and  Derby  Regiment.  Later 
m  191 5,  ^s^pCaapt^ember  of  the  Trench  Warfare  Committee, 
£  hS  revered  Sable  service,  and  was  the  founder  of  the 
Second  Army  Workshop  in  France. 

"  rhoiterfield  —Mr.  W.  A.  Toppin,  formerly  testing  and  com- 
af  assistant  at  the  Greenock  municipal  electricity  works, 
rTbeen  aoSed  assistant  electrical  engineer  to  the  Chester- 
Seld  CoVoSn  in  succession  to  Mr.  E.  P.  Austin  who  has 
field  CorporaiK  ■  engineer  to  the  Sheepbridge  Coal 

SlSSSw^S  Town's  xommencing.salary  is  £i5o 
per  annum.  '  „    ,         agreed  to  the  recommendation 

^.Sffiy  of  Mr.  G.  A   Redact ing  electrica 

Ibsence^  Mr   Rayn^rf  the  chief  engineer,  who  is  at  present 
en^aeed  on  Government  service. 

T  ce  -Cpl   H   H.  Temple,  who  prior  to  joining  the 

undertaking  has  been  gasse^  ^  ^  ^ 

way  Sountant  s  oaffice,  has  been  wounded,  and  is  now  m  hospital 

^Thr^CrOSS-The  British  Red  Cross  Society,  of  83.  Pf 
AT?  S  W  i    is  publshing  two  exceedingly  useful  Diaries  for 
«     The  contents  are  the  same  in  both  cases,  a  vast  amount 
3 titS&on  b^ng fien  for  who 

-SSlrS^^tf^^ 
^SSunction  with  Messrs.  Charles  Letts  and  Co., 
the  well-known  diary  specialists.  y 
Tpmnerature  Indicators  for  Alternators  etc.-It  is  standard 
Temperature  inuH.aiw  recommendations,  to 

practice  in  America   under  the '  lternating  current 

fnstal  temperature  indicating  c01  £ 
machinery  in  which  the  stator  core  1  Qr 
the  PreSThee  fmen^n  GaEC  CofSi  develop  af  Ichenectady 

coils  are  usea  ni  «     in  larger  machines  six 

two  coils 

coils  («W^)S|lS»id  pressed  flat  so  as  to  be  non- 
w,re,  ™™d™*™™^x  on  the  machine  frame  carries  ter- 

£ffi*tSSg^^ for  leadsrunmng 
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to  the  indicating  instrument.    One  winding  of  the  temperature 
indicating  instrument  is  in  series  with  a  mangamn  coil  equal  111 
resistance  to  the  copper  temperature  coils  (at  <»m?  !*e™™ 
temperature,  say,  8o"C).    The  other  winding  of  the  indicating 
instrument  is  in  series  with  the  temperature  coil  itself,  .that 
as  the  temperature  of  the  latter  rises  or  falls,  the  cunentmtn 
branch  circuit  decreases  or  increases  and  causes  correspond,!! 
deflection  of  the  indicating  pointer.    The  standard  scale  s 
marked  in  degrees  from  o  to  9o°C.,  or  from  20  to  iJo  C.  <-™it 
is  taken  from  d.  c.  supply  at  125  or  250  volts;  ; Jl  necessa ry 
adjustments  are  provided  and  an  auxiliary  "^stance  can  be 
placed  in  parallel  with  the  temperature  coil  to  checkthe^orking 
of  the  equipment.    Film  cut-outs  are  provided,  which  break 
down  at  once  if  the  p.  d.  between  temperature  coil  and  earth 
exceeds  400  volts. 

Blackburn.-Dnver  Perciyal  D.  Harwood,  R.F.A is '  "£>^ 
lolled  in  action.  He  was  19  years  of  age  and  m  civil  life  was 
employed  as  a  tram  conductor  on  the  Corporation  cars I  he 
funeral  took  place  at  Darwen  Cemetery  on  November  1  of 
Lance-Corpl.  Jos  Poole,  K.O.R.L.  Prior  to  enlistment  he  was 
employed  at  the  Blackburn  Electricity  Works.  Jhefunera1 
wasP  attended  by  a  firing  party  of  18  men  from  Proton.  In 
eluded  in  the  floral  tributes  was  one  from  deceased  s  fellow 
employees  at  the  Electricity  Works.  ^   r  . 

Pioneer  of  Electricity  in  South  Wales.-On  Wednesday  the 
Tun  'rll  of  W.  Isaac  Butler,  of  Panteg,  Mon.  took  place^ 
ceased  was  born  at  Wolverhampton  some  8c .  years  ago  and 
came  to  South  Wales  at  the  age  of  24  mod er  to  ass 1st  Di 
1  Siemens  in  the  establishment  of  works  for  the  manufacture  o 
Siemens-Martin  steel.    He  was  also  one    of  the   founders  of 
Baldwin's,  Ltd.    During  his  active  commercial  career  Mr. 
Butler  was  ever  ready  to  take  advantage ^of  any  new  process 
and  early  in  life  became  convinced  f  to  the  adaptability  01 
electrical  energy  in  many  of  his  great  undertakings.     He  was 
one  of  the  fif  st  to  have  a  brickmaking  plant  entirely  driven 
bv  electricity   and  was  so  successful  in  his  endeavours  that 
Sose  who'  had  the  pleasure  of  conversation  with  him  were 
always  informed  of  the  great  future  electricity  had  in  store. 

MeetingS.-The  following  meetings  of  the  Ins t  of  Junior 
Engineers8  are  due  to  be  held  at  39,  Victor*  Street  London, 
S.W.r,  when  lecturettes  will  delivered  v^^-Nov .  9  , 
Precision  Ganges  ;  16th    Apprenticeship  o  ^ngineers  23rd 

5J££K  '  3^ 
o  SnpSSg^Scians  will  be  held  at  the  St.  Bride  s  Insti- 

Street  Glasgow,  on  Tuesday,  13th  mst.,  at  7.30  P1"-.    , , 
Chairman,  Mr.  Archd.  Page,  will  deliver  his  Inaugural  Address. 
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•CITY  AND  GUILDS  OF  LONDON  INSTITUTE, 
DEPARTMENT  OF  TECHNOLOGY. 

{Extracts  from  Examiner's  Report  on  the  Examinations 
«Or  1917.    38. — Electrical  Installation  Work.    Grade  I. 

Written  Paper. — Although  on  the  whole  the  results  w  ere 
fairly  satisfactory,  it  is  evident  that  the  majority  of  the 
"candidates  did  not  appreciate  the  questions  relating  to  actual 
installation  work,  as  these  questions,  though  simple,  either 
•were  not  attempted  or  were  unsatisfactorily  answered. 

Hie  obligatory  question  which  was  set  in  order  to  test 
the  general  knowledge  of  the  candidates  as  to  the  placing 
of  apparatus  was  attempted  by  all ;  5  per  cent,  failed  to 
obtain  any  marks  at  all,  while  the  average  marks  obtained 
were  76  per  cent,  of  the  maximum,  the  placing  of  the  volt- 
meter either  in  series  with  the  main  circuit  or  in  some 
•other  impossible  position  being  the  usual  mistake.  Question 
3,-  asking  how  many  round  conductors  of  0.05  in.  diameter 
would  be  required  to  equal  in  area  a  round  conductor  of 
•0.25  in.  diameter,  was  attempted  by  65  per  cent,  of  the 
candidate."?,  but  47  per  cent,   failed  to  obtain  marks,  and 
wi;h  few  exceptions  the.  successful  candidates  reduced  both 
the 'conductors  to  the  square  inch  area  value  in  order  to 
arrive  at  the  result.    As  most  conductors  are  made  up  of 
round  sections,  the  teachers  should  emphasise  the  fact  that 
it  is  not  necessary  to  reduce  to  square  inch  area  to  answer 
problems  of  this  nature.    No.  7  was  a  simple  question  ask- 
ing a  candidate  how  the  wires  were  arranged  to  positions 
at  switch  and  light  points.    The  question  should  have  sug- 
gested the  answer  to  any  student  in  electrical  installation 
work.    The  answers  were  most  unsatisfactory — only  35  per 
cent,  attempted  the  question,  10  per  cent,  failed  to  obtain 
■  marks,  and  there  were  only  a  few  who  answered  the  ques- 
tion correctly.     The  same  remark  applies  to  question  8, 
which  tested  the  candidates  knowledge  of  insulation  leakage. 

Very  tew  gave  a  proper  answer  to  question  13,  which 
shows  that  there  is  yet  much  to  be  clone  in  teaching  students 
Whe  elementary  principles  of  building  construction.  The 
majority  of  the  candidates  suggested  the  cutting  away  of 
the  joists  in  the  centre,  while  the  problem  gave  them  every 
opportunity  of  cutting  away  the  joists  at  the  ends.  More 
attention  should  be  given  to  this  important  subject  of 
-cutting  away  buildings  for  the  insertioh  of  electrical  work. 


The  simple  problem  of  question  14,  asking  which  of  two 
lamps  would  give  the  greater  light  when  fixed  in  series 
OM  a  200  volt  circuit,  namely,  a  50  and  16  candle-power  each 
200  volts,  produced  answers  of  a  peculiar  character;  mam 
went  into  mathematics  and  failed  hopelessly,  other  insti- 
luted  arguments  to  prove  that  the  50  c.p.  lamp  gave  the 
greater  light.  While  only  54  per  cent,  attempted  the  ques- 
tion, 41  per  cent,  of-  this  number  failed  to  obtain  a  mark. 
This  problem,  although  extremely  simple,  would  indicate 
that  the  candidates  do  not  appreciate  the  facts  or  failed  for 
the  want  of  a  proper  knowledge  of  the  subject. 

Practical  Test.- — The  test  included  the  working  of  steel 
tube,  wood  casing,  cable  soldering,  and  sheathed  wires. 
The  latter  item  of  sheathed  wires  was  only  attempted 
by  58  per  cent,  of  the  candidates.  In  the  manipulation  of 
steel  tubes  and  wood  casings  only  half-marks  were  obtained 
on  the  average,  while  the  marks  for  cable  and-  sheathed 
wires  were  less  than  half.  The  work  generally  was  most 
disappointing,  and  showed  that  the  majority  of  the  candi- 
dates had  not  handled  sheathed  wires  nor  had  had  suffi- 
cient practice  to  work  the  other  items  in  the  test. 

There  was  also  evidence  that  proper  tools  for  working 
the  tube  had  not  been  provided,  and  in  some  cases  reference 
was  made  by  the  Superintendent  of  the  examination. 

Final  Examination. 
Written  Paper. — The  answers  were  very  few  in  number, 
and  with  three  exceptions  the  work  wras  disappointing. 

(1)  Electrical  Calculations. — Question  2  evidently  proved 
too  difficult,  many  candidates  having  confused  ideas  in  the 
calculation  of  the  area  of  the  conductors  and  the  resist- 
ance, and  the  same  also  applies  to  Question  4. 

(2)  Electrical  Engineering. — The  work  generally  was 
satisfactory,  which  indicates  that  the  candidates  were  well 
grounded  in  this  subject,  but  many  of  them  did  not  appear 
to  be  able  to  apply  their  knowledge  to  "  Electrical  Calcu- 
lations "  or  to  "  Installation  Woik." 

(3)  Installation  Work.-—  The  results  coming'  under  this 
section  are  disappointing.  Question  13  was  set  to  test  the 
knowledge  of  the  candidate  in  watts  and  voltages  as  applied 
to  series  work.  Although  the  question  was  extremely  simple 
only  20  per  cent,  attempted  the  problem  and  hot  one  gave 
the  correct  answer.  Question  14  asked  for  a  simple  dia- 
gram of  a  burglar  alarm  installation;  only  one  attempted 
the  problem  with  fair  result. 

(4)  Drawing. — The  work  was  not  satisfactory.  No  one 
obtained  full  marks,  nor  was  the  best  electrical  knowledge 
applied  to  the  setting  out  of  the  work.  There  was  a  lack  of 
constructive  ability. 

Practical  Test. — As  might  be  expected,  the  work  was 
better  than  in  Grade  I.,  but,  having  regard  to  the  simple 
problems  set,  the  candidate  should  have  obtained  90  per  cent, 
of  the  maximum  marks,  while  only  60  per  cent,  of  the 
f.verage  was  scored.  As  in  Grade  I.,  mmy  of  the  candi- 
dates did  not  exhibit  any  knowledge  in  the  manipulation  of 
sheathed  wires.  The  diagram  of  switching  was  answered 
by  all  who  attempted  the  problem  in  a  satisfactory  manner. 


Testing  Small  Swtiches. — Lighting  sockets  and  switches  are 
subjected  to  an  endurance  test  of  6,000  operations  by  the  Under- 
writers' Laboratories  in  New  York.  Press  button  switches 
are  operated  ten  times  a  minute  (the  full  endurance  test  thus 
occupying  10  hours),  six  samples  being  mounted  on  a  frame 
opposite  to  six  spts  of  plungers  which  are  reciprocated  at  the 
d  speed  by  a  small  motor  driving  through  worm  gearing. 
Pull  chain  sockets  are  actuated  by  a  motor  driven  mechanism 
which  moves  up  and  down  and  is  hooked  on  to  the  socket  chains. 
Kev  sockets  and  rotary  switches  are  actuated  by  forked  shafts 
which  turn  the  keys  or  buttons.  Dimmer-type  rheostats  are 
used  to  provide  the  load  and  each  test  circuit  includes  a  lamp 
to  indicate  the  operation  of  the  switch  tested. 


The  Principles  and  Practice  of  Electric  Wiring.  By  Archi- 
bald Bursill,  A.M.T.E.E..  Lecturer  in  Physics  and  Electrical  Ensjineer- 
in<*  at  Paddinsrton  Technical  Institute.  Officially  recommended  by 
the  C.  &  G.  Examiners.  With  166  Illustrations.  <*rown  8vo,  3s.  lOd. 
net.  post  free  from  Electricity  Office. 
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LOCATING  FAULTS  ON  INCANDESCENT 
ELECTRIC  LIGHTING  CIRCUIT. 


By  Owen  A.  Whittaker. 


A  fuse  should  "  blow  "  when  the  predetermined  current 
is  appreciably  exceeded  caused  through  a  short-circuit,  earth 
or  overload,  and  should  not  be  replaced  until  the  fault  is 
removed. 

A  useful  appliance  for  locating  faults  on  a  lighting  circuit 
is  a  short  ilex  and  lampholder  with  lamp. 

In  the  case  of  a  short-circuit  where  both  circuit  fuses 
have  blown,  one  fuse  should  be  replaced  and  the  test  lamps 
mentioned  above  made  to  take  the  place  of  the  other  fuse 
wire  by  connecting  to  terminals  of  fuse-bridge  or  clips  of 
fuse-board. 

If  the  single-pole  switches  controlling  the  lamps  are  now- 
put  on  separately  the  test  lamp  will  give  full  light  when 
faulty  section  is  switched  on  (if  short-circuit  still  exists). 
If  only  one  fuse  has  blown  on  an  earthed  system  this  usually 
indicates  a  leakage  to  earth. 

The  blown  fuse  should  be  replaced  by  test  lamp  and  the 
fuse  on  the  Other  side  of  the  circuit  (the  neutral  side),  re- 
moved. 

If  test  lamp  lights  with  single-pole  switch  off,  fault  is 
between  fuse-board  and  lamp  or  switch.  If  it  only  lights 
with  switch  on,  fault  is  between  switch  and  lamp. 

Should  it  not  be  possible  to  observe  test  lamp  while 
trying  switches,  the  same  result  will  be  obtained — after  test- 
ing at  fuse-board  with  switches  off- -by  replacing  fuses  and 
connecting  test  lamp  across  terminals  of  switches  separately. 
Care  should  be  taken  that  switches  are  off  before  replacing 
fuses. 


SOLUTIONS  TO'  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and 
Guilds  Institute. 
Electrical  Engineering,  Grade  II.,  C.C.  Work. 

By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 


{Concluded  from  page  676). 

Q.  11. — Explain  why  metallic  filament  lamps  have  a 
higher  efficiency  than  carbon  filament  lamps.  Describe 
the  "  half  watt  "  lamp  and  explain  the  reason  for  the 
adoption  of  each  of  its  essential  features. 

What  precaution  must  be  taken  in  shading  the  lamps 
so  as  to  avoid  glare  ? 


A .  11. — The  operating  temperature  of  lamp  filaments  is 
limited  not  by  the  melting  point,  but  by  the  rate  'of  eva- 
poration or  disintegration.  Carbon  has  a  melting  point 
far  above  that  of  any  metal,  but  it  disintegrates  at  a  com- 
paratively low  temperature,  so  that  igoo°C.  is  about  its 
maximum  working  temperature.  Tungsten,  on  the 
other  hand,  melts  at  about  29000  C.  but  can  be  run  at  a 
temperature  of  about  20500  C.  in  a  vacuum,  and  at  about 
2400 0  C.  in  a  nitrogen-filled  lamp.  Now  the  efficiency  of 
an  incandescent  lamp  varies  approximately  as  the 
eighth  power  of  the  absolute  temperature  of  the  filament, 
so  that  a  slight  increase  in  the  working  temperature  is 
accompanied  by  a  comparatively  large  increase  in  the 
efficiency.  This  is  the  main  reason  for  the  superiority 
of  the  metal-filament  over  the  carbon-filament  lamp. 

Both  ytungsten  and  tantalum  are  capable  of  selective 
radiation  to  a  Very  slight  extent,  but  the  improvement 
in  the  efficiency  due  to  this  is  almost  negligible. 


The  "  half-watt  "  lamp  consists  of  a  tungsten  filament 
F  (Fig.  12)  wound  in  a  close  helix  and  supported  from 


wires  W  fixed  to  a  glass  stem  G.  The  latter  is  sealed 
into  a  glass  bulb  B  which  is  filled  with  nitrogen  at  a 
pressure  slightly  below  that  of  the  atmosphere.  The 
filament  is  connected  through  leading-in  wires  E  and  D 
to  a  brass  cap  A  and  a  centre  contact-plate  C.  The  cap 
is  filled  with  an  insulating  cement,  and  in  the  larger 
size  is  made  with  a  threaded  brass  sleeve  which  fits- 
into  a  screw  lamp-holder  and  acts  as  one  of  the  contacts. 
This  arrangement  is  preferable  to  the  ordinary  bayonet 
cap  for  dealing  with  the  large  currents  taken  by  these 
lamps. 


c 


Fig.  12. 


The  reason  for  the  introduction  of  a  gas  into  the  bulb 
is  to  decrease  the  rate  of  evaporation  or  disintegration 
of  the  filament,  and  thus  enable  the  latter  to  be  worked 
at  a  higher  temperature  ;  and  nitrogen  is  employed  on 
account  of  its  inertness  and  its  cheapness.  The  presence 
of  a  gas,  however,  entails  an  additional  loss  of  heat 
partly  by  conduction,  but  more  especially  by  convec- 
tion ;  and  it  is  to  reduce  this  loss  to  a  minimum  that 
the  filament  is  made  in  the  form  of  a  closely- 
coiled  helix,  since  this  arrangement  affords  less  surface 
for  the  carrying  away  of  the  heat,  and  less  opportunity 
for  the  free  circulation  of  the  convection  currents.  Also^ 
each  coil  tends  to  heat  up  the  adjacent  ones  and  to 
receive  heat  from  them,  and  thus  assists  in  maintaining 
the  high  temperature  desired.  In  this  way,  it  is  possible 
to  increase  the  working  temperature  to  such  an  extent 
that  the  gain  from  the  higher  temperature  more  than 
balances  the  loss  due  to  conduction  and  convection. 

Another  advantage  of  the  helical  filament  is  that  it 
assists  in  prolonging  the  life  of  the  lamp.  If  any  part 
of  the  filament  evaporates  more  rapidly  than  the' rest,, 
it  becomes  weaker  mechanically  ;  and  the  helix  conse- 
quently opens  out  at  that  place,  so  that  the  loss  of  heat 
therefrom  is  increased,  and  local  overheating  or  "  spot- 
ting "  prevented.  1 

The  bulb  of  a  half-watt  lamp  is  invariably  made  with 
a  long  neck  N.    The  object  of  this  is  to  prevent  the  over- 
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heating  of  the  upper  part  of  the  lamp  by  the  convection 
currents  travelling  upwards ;  such  overheating  would 
liberate  from  the  glass  sufficient  water  vapour  to  attack 
the  filament  and  cause  blackening.  A  screen  is  often 
fitted  at  5  as  an  additional  protection.  The  long 
neck  also  allows  the  evaporated  tungsten  to  be  con- 
densed there  instead  of  on  the  lower  part  of  the  bulb,  so 
that  the  latter  remains  almost  free  from  blackening, 
and  the  useful  life  of  the  lamp  is  thereby  prolonged. 


Glare  is  caused  by  a  strong  contrast  of  illumination, 
though  the  degree  of  contrast  required  to  produce  it 
varies  for  different  orders  of  illumination.  Consequently 
in  order  to  avoid  glare,  a  lamp  must  be  shaded  so  that 
the  incandescent  filament  is  not  directly  in  the  field  of 
Vision  of  the  person  using  it,  this  being  accomplished 
sometimes  by  frosting  the  bulb,  but  generally  by  the 
use  of  a  suitable  shade  or  reflector.  Further,  the 
arrangement  employed  for  this  purpose  should  not  pro- 
duce too  uneven  a  distribution  on  the  surface  illuminated. 
This  is  the  reason  why  it  is  generally  advisable  to  have 
a  moderate  general  illumination  together  with  good 
local  illumination.  Such  a  desideratum  is  best  attained 
by  the  use  of  prismatic  glass  reflectors  or  gjobes  of  the 
proper  shape  for  refracting  and  reflecting  the  light  in  the 
desired  direction. 

Q.  12. — Power  has  to  be  supplied  from  a  central 
station  to  a  factory  half-a-mile  away.  The  supply  is  at 
600  volts  C.C.,  and  the  average  demand  for  power  by 
the  factory  is  250  kw.  The  allowable  pressure  drop  on 
the  mains  is  30  volts.  "What  section  of  copper  must  be 
used  for  the  transmission  line  ?  Specific  resistance  of 
copper  at  150  C.  1.7  microhms  per  cm.  cube. 


A.  12 — Average  value  of  current 


250  x  1000 


600 

=   417  amperes. 
Since  the  allowable  pressure  drop  between  the  genera- 
ting station  and  the  factory  is  30  volts,  the  total  resist- 
ance of  the  transmission  line  (including  the  outgoing  and 

return  conductors)  =  ^  =  0.072  ohm. 

But  total  length  of  conductors  =  1  mile  =  160900  cms. ; 
and  specific  resistance  of  copper  at  normal  atmospheric 
temperature  =  1.7  microhms  per  cm.  cube  =  1.7  x  10 6 
ohms  per  cm.  cube. 

Let  a=  cross-section  of  each  conductor  in  sq.  cm. 

1.7  x io  6  x  160000 
Then  0.072  — 

.-.  a=3-8  sq.  cms. 


County  of  London  Volunteer  Engineers  (Field  Com- 
panies).—Lieut.-Col.  C.  B.  Clay,  V.D.  Commanding.  Officer 
for  the  week,  Lieut.  C.  E.  Campbell.  Drills  :  Week  ending 
Sunday,  Nov.  25th,  1917  :  Monday,  No.  3  Company  left  half 
recruits,  signalling,  6.30  ;  Tuesday,  Physical  Drill  and  bayonet 
exercise,  7.30  ;  Wednesday,  No.  1  Co.,  6.30  ; Thursday,  No.  2 
Co.,  6,  signalling,  ambulance,  6.30  ;  Friday,  No.  3  Co.,  right  half 
recruits,  6.30  ;  Sundav ,  Commandant's  Parade  for  heavy  bridging 
instruction  at  Esher. "  Parade  Waterloo  Station  opposite  No.  10 
platform  8.35  a.m.  Uniform,  haversack  and  water  bottle. 
Mid-day  rations  to  be  carried.  Compulsory  for  men  in  Sections 
A,  B  and  C.    Other  orders  as  usual.  

Field  Telephones-  for  Armt  Use.  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R.A. 
A  practical  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
phones. 130  pp.,  70  Illustrations.  2s.  9d.  post  free  from  Electricity 
Qfflce. 


MILL  LIGHTING. 


It  is  a  far  cry  from  the  tallow  candle  through  the  suc- 
sive  stages  of  the  kerosene  lamp,  open  flame  gas  burner 
and  the  caibon  incandescent  lamp  to  the  efficient  types  of 
electric  illuminants  at  the  service  of  the  industrial  world 
to-day.  Cotton  mills  have  given  very  little  attention  to 
the  subject  of  illumination,  but  with  the  development  of 
highly  efficient  lamps  the  methods  of  artificial  mill  light- 
ing have  been  revolutionised,  and  untold  possibilities  of 
efficiency  and  economy  in  mill  operation  introduced. 

The  lighting  of  cotton  mills  involves  a  variety  of  pro- 
blems, beginning  at  the  opened  room  through  the  numer- 
ous immediate  steps  to  the  weave  shed  and  finishing  room. 
The  quality,  quantity  and  cost  of  the  product  depends  on 
the  amount  of  spoilage,  the  safety,  willingness,  and  ability 
of  the  employees  to  furnish  the  best  possible  return's  in 
labour.  These  results  cannot  be  attained  unless  the  manage- 
ment has  given  the  proper  attention  to  good  lighting..  Mill 
men  are  beginning  to  realise  that  proper  illumination  im- 
proves the  efficiency  of  the  operative,  which  in  turn  tends 
to  eliminate  "  stoppages,"  "  holdups,"  and  time  wasted  in 
trying  to  do  work  under  poor  lighting  conditions. 

ft  is  said  that  spoilage  is  directly  due  to  fatigue  during 
the  latter  part  of  the  day  when  the  operative  is  tired  and 
more  liable  to  be  careless.  At  this  time  of  the  day,  light 
fails  him  and  good  lighting  is  essential.  Under  artificial 
lighting  and  ordinary  conditions  the  amount  of  actual  work 
produced  is  between  io  and  20  per  cent,  less  than  under 
dsylight  conditions. 


INCORRECT  SPACING  OF  ROTARY  CONVERTERS. 


The  voltage  ratio  between  the  continuous-current  end  and 
the  alternating  current-end  of  a  plain  shunt-wound  syn- 
chronous converter  is  practically  fixed,  excepting  in  so  far 
as  the  voltage  of  the  continuous-current  end  may  be  slightly 
changed  (without  changing  the  voltage  of  the  alternating- 
current  end),  by  shifting  the  brushes.  The  extent  to  which 
the  brushes  may  be  shifted  without  producing  bad  results 
is  limited  by  the  machine's  commutation  characteristics. 
The  changing  of  the  field  excitation  has  no  appreciable  effect 
on  the  voltage  ratio,  because  such  a  change  affects  the 
power-factor  and  the  resulting  reaction  of  the  displaced  cur- 
rent on  the  magnetism1  of  the  pole-pieces  tends  to  restore  the 
magnetic  conditions  that  existed  before  the  field  change  was 
made.  Indeed,  unadvised  changes  in  field  current  are  to 
be  avoided.  Where  such  a  converter  supplies  a  constant  load, 
the  proper  method  of  securing  correct  voltage  at  the  com- 
mutator end  is  to  supply  the  necessary  voltage  to  the  col- 
lector end.  If  the  secondary  voltage  of  the  supply  trans- 
formers is  too  high  and  the  transformers  have  no  taps,  rhe 
same  results  may  be  obtained  by  connecting  reactances 
between  the  secondary  of  the  transformers  and  the  collector 
rings. 

A  three-phase  240-volt  converter  was  the  subject  of  a  com- 
plaint on  account  of  sparking.  Investigation  disclosed  that 
the  alternating  voltage  was  too  high  and  that,  due  to  an 
attempt  to  lower  the  continuous  voltage  by  shifting  the 
brushes  on  the  commutator,  the  brushes  had  been  moved 
to  a  position  where  they  sparked.  As  a  movement  of  the 
brushes  back  to  the  non-sparking  point  raised  the  continuous 
voltage  still  higher,  the  operator  was  compelled  to  use  re- 
actances for  the  transformers  had  no  lower  taps.  The 
reactances  permitted  non-sparking  operation  at  approxi- 
mated the  desired  continuous  voltage,  but  the  converter 
heated  excessively.  Furthermore,  it  was  noticed  that  the 
heating  was  practically  the  same  at  light  loads  as  at  heavier 
ones.  Considerable  time  was  spent  in  trying  to  locate  the 
trouble  by  testing,  but  this  was  unproductive.  Finally,  it 
was  learned  that  the  armature  had  been  repaired  at  an  earlier 
4ate.  In  checking  the  repair  work,  it  was  discovered  that 
when  the  taps  from  the  rings  to  the  continuous-current  wind- 
ing were  replaced,  the  taps  had  been  spaced  incorrectly. 
Most  of  the  trouble  had  been  due  to  the  cross-currents  in- 
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cident  to  the  wrong  tap  spacing  ami  to  the  fact  that  the 
wrong  spacing  gave  more  impedance  drop  between  one 
phase  than  between  the  others. 

In  this  instance,  the  trouble  seekers  were  called  to  remedy 
a  minor  trouble  and  they  located  a  major  one  after  consider- 
able delav.  If  they  had  known  that  the  armature  had  been 
to  a  repair  shop,  much  time  would  have  been  saved.— 
General  Electric  Review,  U.S.A. 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Juestions  •  We  invite  our  readers  to  tvnd  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  pur  readers  will  either 
be  replied  to  under  "Answers  to  Correspondents,  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  •  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scrivts  if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  dwgrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith  No  ^^dence  w-M  be 
entered  into  with  regard  to  successful  replies.  The  Editors  decision 
is  final. 

Question  No.  17. 
Can  you  give  me  a  clear  idea  of  "  direct  and  indirect  " 
electric  lighting  ?    I  would  like  to  know  under  what  con- 
ditions each  system  should  be  fitted,  and  the  advantages 
of  one  system  over  the  other. — "  Contractor." 

Question  No.  18. 
Can  you  please  give  me  instructions  how  to  install  a 
small  nickel  plating  bath  ?  I  desire  to  plate  small  brass 
washers,  bolts,  nuts  and  pins.  A  few  practical  hints  on 
how  to  handle  the  work  and  to  prepare  the  bath  will  be 
appreciated. — "  Jaysea." 

(Replies  to  Questions  17  and  18  must  be  received  not  later 
December  1,  191 8). 


T  is  a  transformer  having  a  ratio  of  1  to  100.  The  voltage 
ucic-s  the  primary  was  400  volts,  and  the  current  was  10 
ampere.-.  Across  the  secondary  there  was  a  pressure  of 
4  volts,  while  the  maximum  cur>-ent  was  1,000  amperes. 
In  the  sketch  B  is  a  tool-holder  designed  to  receive  large 
tool;,  and  Bi  is  a  special  heavy  copper  cup  made  to  suit 
the  shape  of  the  nose  of  the  tool  R  is  a  regulating  resist- 
ance to  control  the  amount  of  current  in  the  transformer. 

After  extensive  experiments  it  was  found  that  there  was 
practicalh  no  lcgulation  of  the  amount  of  heat  in  the  nose 
of  th<>  tool  from  blood  red  to  the  actual  fusing  point.  This 
was  a  serious  drawback  and  after  atime"  the  idea  was 
abandoned  as  impracticable. — "  Phase." 

No  second  award  is  made. 


Answers  to  Questions. 


Replies  to  Question  No.  12. 

The  first  prize  10s.)  has  been  awarded  to  "  Phase  "  for 
the  following  reply  .  . 

The  actual  flow  of  electricity  for  tool  hardening  is,  1 
think  a  failure,  or,  perhaps  a  better  statement  would  dc, 
that  i't  has  not  yet  been  sufficiently  developed  to  give  very 
satisfactory  results.  I  remember  that  some  years  ago  in  a 
shop  where  I  was  employed  a  small  tool  hardening  bath 
was  erected.  The  bath  contained  a  solution  of  water  and 
borax,  and  the  positive  and  negative  leads  were  connected 
to  I  he  bath  and  a  metal  tool-holder  respectively,  the  power 
being  supplied  from  the  ordinary  lighting  circuit,  which 
was  100  volts.  The  apparatus  was  very  satisfactory  for 
very  light  tools  such  as  drills  up  to  i  in.,  small  tools  for 
lathes,  etc. 


After  a  lime  it  was  decided  to  install  a  large  tool-harden- 
ing plant  which  would'  cope  with  the  hardening  of  large 
lathe  tools.    This  plant  is  illustrated  in  the  sketch  where 


VOLTMETER  CONNECTIONS. 


iS-vitchboard  instruments  of  the  astatic  type  have  one 
coil  which  provides  the  controlling  field  and  another  coil 
which  constitutes  the  deflecting  member.  Therein  they  are 
somewhat  like  instruments  of  the  permanent-magnet  type, 
in  that  the  controlling  field  is  maintained  practically  con- 
stant irrespectively  of  the  field  strength  of  the  deflecting 
coil  The  astatic  meters  have  the  advantage,  however ,  that 
thev  are  comparatively  immune  from  the  effects  of  stray 
fields  and  that  their  controlling  fields  are  not  permanently 
weakened  bv  the  demagnetising  effects  of  line  short-cir- 
cuits (Astatic  meters,  therefore,  are  well  adapted  for  use 
on  railway  switchboards  since  these  are  often  subjected  to 
the  effects  of  external  short-circuits.)  A  characteristic  of  the 
permanent-magnet  type  meter  is  that  the  strength  of  the 
deflecting  coil  field  depends  onlv  on  the  impressed  voltage ; 
therefore,  if  the  voltage  is  of  the  wrong  polarity,  the  meter 
needle  will  be  deflected  in  the  wrong  direction  or  of  tne 
seal-  Meters  of  the  astatic  type  will  not  act  m  this  manner 
because  any  reversal  of  the  polarity  of  the  line  will  reverse 
tfe  polarity  of  both  coils,  and  the  direction  of  the  deflection 
will  therebv  be  maintained  the  same. 

In  a  certain  installation  there  was  reason  to  believe  that 
"the  installation  of  a  railway  generator  (which  operated 
alone)  was  defective.  An  insulation  test  was  made  by 
means  of  the  voltage  of  the  machine  itself  and  a  permanen 
mfgne,?  voltmeter*  In  the  course  of  the  test  it  developed 
that  th*  oclaritv  of  the  generator  was  reversed  :  msteaoot 

he  trolley  wire  being  positive,  which  is  the  standard  polautv 
tor  ovound-return  systems,  it  was  negative.  This  conditio^ 
of  co  "e  baa  not  affected  the  operation  of  the  railway  and 
nad  rot  beerf  noticed  because  the  switch-board  meters  were 
of  th'   two  coil  type  which  indicate  in  the  same  direction  for 

b°As  tfS^  available  for  the  «  flashing  »  of 
&e  generator  field  in  order  to  give  it  an  initial  charge  in 
he  correct  direction,  the  polarity  of  the  line  was  corrected 
£  reveSg  the  generator  terminals  at  the  switchboard. 


Electric  Headlights.— Owing  principally  to  differences  in 
track  layout  particularly  in  respect  of  enclosure,  dictated  by 
M;  ;t  dances  to  be  traversed  as  economically  as  possible, 
^eS^m^s  carry  powerful .  headlights  These  a 
not  merelv  signal  lamps,  indicating  to  signalmen  and  others  the 
charactCT  of  the  approaching  train  ;  they  are  mmxature  search- 
ithts  muminating ;  the  track  for  some  thousands  of  feet  ahead, 
iog  that  Te  drive^'may  avert  or  mitigate  collusions  wxth  cattle 
trees  or  other  obstructions.  During  the  last  few  years,  electric 
Ss  have  been  used  to  an  increasing  extent  in  this  service 
Cerent  is  supplied  by  axle  driven  generators  or  by  f  nera*°rs, 

S^to^tle^c  »  Baltimore  and  Ohio 
Railroad,  owning  2,500  locomotives.  

The  Appl^ation^^^sJO  Pra^cm,  p™^; 
Eck.    A  useful  manual  for  factory  managers u  u g2 
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SIEMENS  MOTORS 


—   for  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEGRAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  5360. 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


BANK   OF   FOUR   400   KVA.    10.000    V.   SINGLE-PHASE   TRANSFORMERS   FOR  JAPAN. 


Tdeerams  and 

Cables : 

Jo  no — London. 


Johnson  «.  Phillips  r 

GfARLTON.  LONDON.S.E. 


Telephone : 

400  Greenwich. 
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NOVEMRER   l6,  1917- 


Buenos    Aires    Western  Railway. 

PECIFY  HENLEY'S   CABLES   for  use  under  any 
working  conditions,  indoor  or  outdoor  ;  in  soil,  water  or  air. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.,  LTD.,  Blomfield  Street,  LONDON,  E.C.  2. 


Book    your  Orders 
NOW-for 

TORCHES 

AND 


FLASH- 
LIGHTS. 


ubular  Torches  — 
Large,  Medium  and 
small  sizes.  Nickel 
and  oxidised  finish. 
Best  quality  through- 
out. Write  for  List 
No.  FL  2. 


S.G.  LEACH  &  Co.,  id., 

Electrical  Engineers 
and  Manufacturers, 

26 — 30,  Artillery  Lane,  E.C.  2. 


The  THOMSON 

16 


Electric  Lamp. 


SAFETY  CHARGING  APPARATUS. 


ADVANTAGES. 

1.  Simple  ACTION. 

2.  Rr.eedom  from  shocks. 

3.  Reversals  impossible. 

4-  Several  may  be  connected  in  series  and 
one  or  more  cells  charged  at  the  same  time. 


WRITE  FOR  NEW  CATALOGUE. 

L.  E.Wilson, 

10,  Corporation  Street, 

MANCHESTER. 


WELLS' 

—  WASTE  OIL  — 

FILTERS 

With  Patent  "SIGHT-FEED"  SYPHONS 

Over  22,000  Sold. 

MONEY   SAVERS  to   any  User*  of 

Maohlnery. 

Pay  first  oost  in  a  short  time.  Dirtied 
Oil,  whioh  has  hitherto  been  thrown 
away,  oan  be  filtered  and  nsed  again 
and  again. 

' — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 

17-Jn.  x  9-in   35/- 

No,  2. — Two  top  ohambers  hold  about 
3  gallons  oil,  22-ln.  x  10-in.  50/- 
No.  3. — Two  top  ohambers  hold  about 
6  gallons  oil,  27-in.  x  12-ln.  70/- 
No.  4. — Two  top  ehambers  hold  about 
12  gallons  oil,  36-ln.  x  16-ln.  110/- 
No.  S. — Two  top  ohambers  hold  about 
24  gallons  oil,  43-in.  x  23-ln.  189/- 


Write  for  List  0/  Testimonials  and  Samples  of  Work  done  b»  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  with  galvanised 
Iron  bottoms,  enamelled  bright  red,  attractive  in 
appearance. 

The  PUMP  is  a  foroe  pump,  made  of  polished 
brass,  simple  in  its  construction.  It  is  screwed  into 
its  plaoe,  and  oan  be  easily  taken  out  for  filling  the 
Cabinet  from  a  barrel. 


CAPACITY. 

PRICE, 

BO  ■alluM 

40a.  ••ot. 

SO  „ 

43..  „ 

I  .*> 

*0m.  „ 

12 

33..  „ 

• 

28s.  „ 

Prices  subject  to  current  rate  of  .advance. 
0.  WELLS  *  00.,  09a,  Midland  Rd„  St.  Panoraa, 
LONDON.  N.W.  1. 
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TO   OUR  READERS. 

Electriciti  is  published  every  Friday,  and  is  on  sale  at  the  priDoipal 
Railway  Station  Bookstalls  and  Newsagent*  on  that  day.  It  has  a  very 
farge  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  neoessarily  identify  himself  with  their 
views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
-■tamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
■probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing: 
ones  must  reach  the  publishing;  office  not  later  than  the 
first  post  Tuesday  morning;,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9a.  a  quarter,  in 
advanoe,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
•Foreign  Countries,  postage  prepaid. 

aeon  """ttanoefl  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
oo-Jtf,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping;  or  address 
No  postage  need  be  paid. 


BRITISH 
MADE 


STRONG,  RELIABLE. 
BRILLIANT.  ECONOMICAL 


LAMPS 


Obtainable 
from  Electricians 
everywhere. 


Current  Topics. 

The  recent  Admiralty  reference  to  the  destruction  of 
an   electrically-controlled  high-speed  boat  "  off  the  Bel- 
I  gian  coast  has  aroused  a  vast  amount 

ifte  Electric  of  conjecture  as  to  the  character  of 
Boat  Mystery,  the  vessel  referred  to.  From  further 
information  since  made  public  by  the 
Fress  Association  it  would  appear  that  this  type  of 
vessel  has  been  familiar  to  our  Naval  authorities  for 
a  considerable  time  past,  and  that  the  one  sunk  the 
other  day  now  makes  the  total  bag  of  this  type  of  craft 
no  less  than  four,  three  having  been  previously  disposed 
of  by  our  forces,  but  not  defined  as  electrically-con- 
trolled craft  in  the  official  communiques. 

They  are  regarded  by  Admiralty  as  freak  vessels,  and 
are  broadly  described  as  petrol-driven  craft,  electrically 
controlled  from  a  land  station,  and  convoyed,  presum- 
ably for  directional  purposes,  by  an  aeroplane.  They 
are  probably  a  development  of  the  electrically-controlled 
torpedo,  separately  invented  by  a  Swedish  engineer  and 
a  young  American  some  years  ago.  In  both  these 
devices  the  torpedo  could  be  directed  from  the  shore. 
Another  analogous  invention  was  that  of  the  crewless 
submarine  by  Mr.  J.  Gardner,  so. far  back  as  1902. 

_  Mr.  Gardner  claimed  that  by  his  method,  which  con- 
sisted of  control  by  wireless  transmission  of  the  neces- 
sary electrical  energy,  a  submarine  without  a  crew 
would  be  able  to  attack  and  destroy  a  submarine  with 
'  a  crew,  and  that  the  crewless  submarine  or  torpedo 
need  not  actually  strike  the  targe^  but  if  exploded  near 
enough  to  the  enemy  boat  would  suffice  to  destroy  it,  or 


at  all  events  upset  its  stability.  The  control,  he  claimed, 
would  not  only  direct  the  torpedo,  but  also  fire  it 
when  required.  Mr.  Gardner  later  claimed  to  have 
developed  his  invention  so  that  the  torpedo  or  sub- 
marine could  be  controlled  from  an  aeroplane. 

There  is  thus  nothing-  novel  in  the  idea,  nor  would  it 
appear  to  possess  any  practical  value,  inasmuch  as, 
carried  to  its  logical  conclusion,  all  war  vessels  could 
be  constructed  on  this  principle  for  operation  in  home 
waters,  and  no  real  end  achieved  by  their  mutual  de- 
struction without  consequent  loss  of  human  lives.  Fur- 
thermore, given  wireless  control  of  such  a  vessel,  it 
is  obviously  possible  for  another  vessel  or  aeroplane,  by 
interfering-  waves,  transmitted  from  its  own  wireless 
installation,  to  upset  or  counteract  the  directive  im- 
pulses sent  out  from  the  original  controlling  station. 
The  crewless  vessel  would  thus  be  at  the  mercy  of  any 
Cnemy  vessel  fitted  with  the  necessary  wireless 
apparatus.   ■ 

In  this  connection  I  well'  remember  a  rather  amusing 
incident  which  was  related  to  me  some  years  ago,  and 
for  the  accuracy  of  which  I  can  vouch.  The  principle 
of  wireless  control  and  direction  had  been  applied  to 
a  model  air-ship,  and  the  arrangement  was  on  exhibi- 
tion as  a  "turn  "  at  various  music-halls  up  and'  down 
the  country.  The  demonstrator  started  up  the  motor 
and  set  the  vessel  flying  round  the  auditorium,  con- 
trolling its  flight  by  means  of  a  small  wireless  trans- 
mitting- station  on  the  stage. 


Control  was,  I  believe,  effected  through  a  step-by- 
step  contactor  switch  on  the  model,  set  in  motion  by 
wireless  impulses  from  quite  a  small  outfit  embodying 
a  fair-sized  coil  and  oscillator.  Some  lively  employees 
from  an  electrical  factory  in  the  town  in  which  the  per- 
formance was  being  given  elected  to  play  a  practical 
joke  upon  the  originator  of  the  "turn,"  and  managed 
to  smuggle  into  the  theatre  a  rival  coil  and  accessory 
apparatus  for  producing-  interfering  impulses  at  the 
psychological  moment.  They  engaged  a  box  near  the 
stage  and  arranged  their  apparatus  in  readiness. 

The  joke,  however,  recoiled  upon  themselves,  for,  in 
their  haste  to  bring  about  a  debacle,  the  operating- 
joker  came  in  contact  with  his  own  secondary  circuit 
and  received  a  severe  shock,  which  so  upset  his  equili- 
brium that  he  overturned  the  accumulator  which  was 
supplying  the  necessary  juice,  and  the  acid  leaked  all 
over  his  topcoat,  quite  ruining  that  garment.  The 
duration  of  the  "turn  "  was  too  short  for  them  to  get 
their  apparatus  into  working  order  agaiq,  and  the  per- 
formance was  unaffected,  although  I  have  no  doubt 
had  suitable  precautions  been  taken  some  very  amusing 
results  would  have  been  produced,  inasmuch  as  the 
demonstrator  announced  the  various  evolutions  he  was 
about  to  cause  the  vessel,  to  perform  in  advance  of  their 
execution. 


A  good  deal  is  being  said  and  written  at  the  present 
time  on  the  subject  of  education  and  the  subsequent 
training  of  our  youths  to  fit  them,  for 
Education  and   the  particular  branch  of  industry  they 
Industrial      intend  to  enter  after  leaving  school  or 
Training.       college.      Personally,  I   am  a  great 
believer  in  simple  and  practical  educa- 
tional methods,  confined  in  the  preparatory  stages  to 
comparatively  few  essential  subjects,  and  subsequent 
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specialisation  by  the  boy  or  youth  in  those  subjects 
likely  to  be  of  most  service  to  nim  in  the  career  he  has 
chosen. 


My  impression  of  modern  educational  methods,  based' 
also  on  personal  experience,  is  that  the  average  curricu- 
lum at  school  or  college  is  too  ambitious,  and  embraces 
too  many  subjects  for  any  one  subject  to  be  mastered 
fully.  The  average  school  or  college  simply  crams  a 
boy  with  all  kinds  of  subjects,  from  Greek  verbs  to 
differential  calculus,  and  the  net  result,  too  often  is  that 
the  normal  brain  is  unable  to  assimilate  so  much  and 
such  varied  information,  except  perhaps  in  the  scrappy 
manner  necessary  to  the  passing  of  given  examinations. 
Once  these  have  been  passed,  and  the  immediate  know- 
ledge is  of  no  further  immediate  use  to  the  student,  he 
promptly  forgets  all  that  he  has  learnt,  save  in  those 
few  subjects  which  subsequent  experience  enables  him 
to  make  frequent  and  practical  use  of. 

My  theory  was  borne  out  by  a  conversation  I  had 
the  other  day  with  a  well-known  lecturer  on  military 
subjects.  This  gentleman,  a  specialist  in  certain  essen- 
tial war  subjects,  has  trained  upwards  of  6,000  officers 
since  the  war  has  been  in  progress.  These  men  have 
been  drawn  from  all  grades  of  society,  and  included 
university  men,  as  well  as  those  whose  sole  education 
had  been  derived  from  Board  schools.  The  lecturer 
assured  me  that  his  most  receptive  and  promising  pupils 
were  invariably  those  with  the  least  preliminary  educa- 
tional advantages,  and  that  the  dullards  wrere  almost 
Invariably  the  higher  educated  or  university  men. 

As  an  example  of  what  can  be  done  in  the  way  of 
specialised  or  intensive  training  in  a  given  direction, 
take  the  case  of  the  Royal  Flying  Corps  cadets.  I 
have  a  relative,  a  public  school  boy,  who  went  out  to 
British  Columbia  some  eight  years  ago,  immediately 
after  leaving  school.  Up  to  the  outbreak  of  war  he 
was  engaged  with  his  father  and  brothers  fruit-farming. 
Answering  the  call  of  the  Mother  Country,  he  joined 
up  as  a  gunner,  and  came  over  to-  France  in  the  early 
part  of  19 15.  He  served  as  a  gunner  until  the  begin- 
ning of  this  year,  when  he  was  slightly  wounded.  Dur- 
ing his  convalescence  he  evinced  a  desire  to  transfer  to 
the  R.F.C.,  and  put  in  an  application. 

He  duly  went  through  his  training,  including  the 
usual  technical  course,  and,  although  he  had  never  had 
any  engineering-  or  technical  training  or  experience 
previously,  he  passed  his  examinations,  qualified  for  his 
"wings,"  and  has  now  been  a  fully-fledged  pilot  in 
France  for  over  a  month.  Consider  for  a  moment  what 
that  means  in  the  way  of  technical  ability.  Such  a  man 
must  possess  a  good  general  knowledge  of  t;he  laws 
of  flight;  he  must  be  familiar  with  the  construction 
of  aircraft,  and  must  have  a  good  general  knowledge 
of  the  various  types  of  internal  combustion  engine  fitted 
to  our  planes.  He  must  at  least  know  the  rudiments 
of  wireless  telegraph}',  inasmuch  as  part  of  his  duty  is 
to  observe  for  and  "wireless  "  to-  his  battery.  He  must 
be  able  to  work  a  machine-gun  and  attend  to  its  heeds 
in  the  matter  of  charging,  cleaning,  and  rectifying 
minor  defects,  and  he  must  also  possess  at  least  an 
elementary  know  ledge  of  aerial  photography.  What  a 
heterogeneous  mass  of  information  to  assimilate  in  less 
than  twelve  months'  training!  Yet  they  all  do  it,  and 
the  net  result  is  our  constant  air  supremacy. 
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DIRECT-CURRENT  ARMATURE  WINDING.* 

Some  Important  Features  01   Akmatlre  Windings 
and  Constri  ction. 

By  J.  H.  McIlrov. 

(Continued  from  page  655;. 
MULTIPLE-CIRCUIT  OR  LAP  WINDINGS. 

In  a  lap  winding  the  mean  pitch  Y  is  always  an 
even  number,  and  is  equal  to  C  /2P,  where  C  and  2P 
have  the  same  meaning  as  in  the  preceding  brief  dis- 
cussion of  wave  windings.  The  front  and  rear  pitches, 
respectively,  are  given  by  Yf=Y —  1  and  Yr=Y  xl 
The  front  and  rear  pitches  are  in  opposite  directions,, 
so  that  if  one  is  considered  positive  the  other  is  con- 
sidered negative. 


Fig.  2. — Lap  Winding  for  Four-Pole  Armature 
with  32  Inductors  and  16  Commutator  Segments. 


Fig.  2  shows  the  winding  development  of  a  four-pole 
armature  of  32  inductors  and  16  commutator  segments 
lettered  A  to  P.  The  mean  pitch  Y  =  C I2P  =  32  /4  =  8, 
so  that  Yf  =  Y—  1  =  7  and  Yr  =  Y  x  1=9.  Inductor 
No.  1  is  connected  to  segment  A  at  the  front  end,  then 
to  inductor  10  at  the  rear,  and  No.  10  connects  to 
inductor  3  at  commutator  bar  B  ;  similarly  No.  3  is 
connected  to  No.  12  at  the  rear,  and  No.  12  connects 
to  No.  5  at  commutator  bar  C.  The  remainder  of  the 
winding  is  merely  a  repetition  of  the  steps  described 
and  finally  re-enters  itself  at  A.  In  tracing  out  the 
winding  it  will  be  observed  that  each  successive  winding 
unit  laps  over  the  first,  hence  the  name  "  lap  "  winding. 

Four  sets  of  brushes — -that  is,  two  positives  and  two 
negatives — are  necessary,  because  there  are  as  many- 
circuits  through  the  armature  as  there  are  poles  in 
the  machine.  The  angle  between  the  brushes  will  be 
the  same  as  that  between  any  two  consecutive  poles. 

multiple  windings. 
Armature  windings  so  far  discussed  have  had  a  single 
or  simplex  winding,  but  they  are  also  found  wath  two 
*  Electrical  Review,  Chicago. 
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■or  more  independent  windings.  They  are  sometimes 
equipped  with  two  commutators,  one  at  each  end  of 
the  armature  in  a  duplex  winding  ;  in  a  triplex  winding, 
ol  Course,  three  commutators  would  be  necessary,  but 
as  this  is  impracticable,  the  number  of  commutator 
segments  is  doubled  or  trebled,  depending  on  whether 
it  is  a  duplex  or  triplex  winding,  and  the  different 
sets  of  inductors  intercalated  with  one  another. 

With  a  duplex  winding  the  brushes  must  be  of  suffi- 
cient width  to  span  at  least  2.5  commutator  bars,  so  as 
to  collect  current  from  the  two  windings  simultaneously. 
A  duplex  wave  winding  would  have  four  circuits  in 
parallel  between  the  brushes,  and  if  lap  wound  it  would 
have  twice  as  many  circuits  as  there  are  poles.  The 
brushes  on  a  triplex-wound  armature  with  one  commu- 
tator would  have  to  span  at  least  3.5  commutator 
segments. 

Multiplex  windings  are  rarely  used  in  this  country, 
but  are  used  to  some  extent  in  Europe.  Small  low 
voltage  electrolytic  generators  are  generally  equipped 
-with  a  duplex-wound  armature  and  two  commutators. 

The  reactance  voltage  is  directly  proportional  to  the 
frequency  of  commutation,  other  things  being  equal. 
This  in  turn  is  inversely  proportional  to  the  length  of 
the  brush  arc.  Thus  it  is  evident  that  a  duplex  or 
triplex  winding  will  give  generally  better  commutation 
than  a  simplex  winding,  owing  to  the  greater  length  of 
.brush  arc. 

EQUALISING  CONNECTIONS. 

With  large  lap-wound  armatures  it  is  impossible  to 
avoid  small  differences  of  potential  between  the  various 
parallel  circuits,  with  the  result  that  the  current  does 
not  divide  equally  between  them.  Local  currents  are 
thus  caused  to  flow  through  certain  parts  of  the  winding 
and  the  external  conductors  which  connect  brushes  of\ 
■similar  polarity.  As  a  result  of  this  condition,  the 
brushes  and  commutator  become  excessively  heated  and 
serious  sparking  ensues. 

In  order  to  counteract  this,  it  is  now  customary  to 
•connect  those  parts  of  the  winding  which  should  be  at 
the  same  potential  together  by  means  of  low-resistance 
copper  leads.  The  span  or  throw  of  these  leads  will 
be  the  same  as  that  between  any  two  north  poles. 
Thus  in  a  six-pole  machine  it  will  be  120  degrees.  In 
some  makes  of  generators  every  coil  on  an  armature  is 
connected  to  an  equaliser,  while  in  others  they  are 
connected  to  every  other  coil.  These  equalising  con- 
nections may  be  placed  at  the  rear  of  the  armature, 
but  the  more  general  practice  is  to  make  the  connection 
at  the  commutator  segments. 

In  a  wave  winding  the  inductors  are  distributed 
under  all  the  poles,  so  that  there  is  no  appreciable 
tendency  to  produce  unequal  electromotive  forces  in  the 
winding,  therefore  equalising  connections  are  not 
required  on  a  wave  winding. 

ARRANGEMENT  OF  INDUCTORS  IN  SLOTS. 

In  arranging  a  winding  diagram  it  is  more  convenient 
to  represent  the  inductors  as  being  spaced  at  equal 
distances  around  the  periphery  of  the  core,  but  in  the 
actual  application  of  such  winding  diagrams  the  winding 
is  generally  arranged  in  two  or  four  layers  with  two, 
four,  or  more  inductors  in  each  slot,  with  odd  numbers 
representing  the  upper  and  even  numbers  the  lower 
inductors.  The  best  mechanical  design  in  the  arrange- 
ment of  the  end  connections  is  secured  by  always 


connecting  an  upper  to  a  lower  inductor.  This  in  turn 
makes  it  necessary  that  the  front  and  rear  pitches  in 
any  class  of  drum  winding  he  odd  numbers. 

Armature  coils  and  ena  connections  should  be  of  the 
highest  conductivity  copper  in  order  to  keep  the  copper 
losses  at  a  minimum.  Wires  of  large  sectional  area  are 
difficult  to  bend,  so  that  an  armature  turn  may  require 
to  be  made  up  of  two  or  more  loops  connected  in  parallel 
to  give  the  requisite  cross-section. 

Double  cotton  covering  is  employed  for  insulation 
between  individual  wires  where  the  voltage  does  not 
exceed  250  volts.  On  higher  voltages  a  braided  cotton 
covering  is  resorted  to. 

Where  the  inductors  of  an  armature  consist  of  wires 
of  small  cross-section,  form-wound  coils  are  invariably 
used.  The  wires  forming  such  a  coil  are  wound  on  a 
form  shaped  in  such  a  manner  as  to  impart  such  a 
shape  to  the  coil  as  it  would  have  when  in  place  on 
the  armature.  This  makes  the  coils  perfectly  sym- 
metrical and  interchangeable,  and  well  suited  for  slotted 
armatures.  The  coils  are  effectively  insulated  before 
being  placed  on  the  armature  core. 

Inductors  of  large  cross-sectional  area,  such  as  are 
used  in  large  low-voltage  machines,  are  made  from 
copper  bar  formed  to  the  same  shape  as  the  small 
form-wound  coils  already  considered,  then  well  taped 
and  the  whole  treated  with  shellac  varnish. 

In  very  large  machines  it  is  more  convenient  to  make 
each  loop  of  two  separate  parts  ;  after  each  is  placed 
in  position,  copper  clips  are  passed  at  the  rear  over 
the  bare  ends  and  soldered. 

INSULATION  OF  SLOTS. 

The  core  slots  must  be  fined  with  insulating  material 
before  placing  the  inductors  in  position.  This  insulation 
must  be  considerably  thicker  than  that  of  the  inductors, 
for  the  reason  that  the  voltage  between  any  one  in- 
ductor and  its  neighbour  is  only  a  small  fraction  of  the 
full  voltage,  while  that  between  any  inductor  and  the 
core  is  equal  to  the  full  voltage  of  the  machine. 

Empire  cloth  or  oiled  linen,  micanite  and  compressed 
paper  or  press-pahn  are  most  generally  used  as  in- 
sulators. When  paper  insulation  is  used,  it  should  be 
specially  treated  to  render  it  n on -hygroscopic. 

In  lining  the  slot  to  the  proper  thickness  it  is  better 
to  use  two  or  three  layers  of  insulating  material,  rather 
than  one  layer  of  the  material  of  the  requisite  thickness. 
This  makes  the  insulation  more  flexible,  and  in  addition 
it  has  a  somewhat  higher  disruptive  strength  than 
single  sheets  of  equivalent  thickness. 

The  ratio  between  the  quantities  of  copper  and  in- 
sulation in  the  slot  is  called  the  space-factor,  and  varies 
with  the  voltage  of  the  machine,  ranging  from  0.5  or  0.4 
in  550- volt  generators  to  0.6  or  0.7  in  220  and  no-volt 
generators. 

{To  be  continued.) 


Coal  Economy. — One  of  the  methods  of  saving  coal,  which  is 
to  receive  the  attention  of  the  Coal  Control  Department,  is  the 
use  of  gas  or  electric  heating  and  cooking  equipment.  Cheerful 
though  the  ordinary  coal  fire  may  be,  it  is  criminally  wasteful 
to  burn  merely  as  fuel  a  substance,  viz.,  coal,  which  contains  so 
many  valuable  by-products.  The  latter  are,  indeed,  worth, 
roughly,  as  much  as  the  coal  itself,  and  it  is  more  than  likely 
that  ordinary  coal  fires  will  soon  be  a  thing  of  the  past.  Such 
twinges  of  regret  as  we  may  feel  at  such  an  event  will  be  eased 
by  consideration  of  the  immense  benefit  conferred  on  our  national 
economics  in  general,  and  the  electrical  industry  in  particular. 
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AN  IMPROVEMENT  TO  THE  HOME-MADE  FAULT 
LOCALISING  BRIDGE. 


By  G.  W.  Stubbings. 


Most  mains  engineers  in  charge  of  small  distribution 
systems  have  heard  of  the  various  fault  localising  bridge 
sets  now  on  the  market,  and  have  probably  wished  that 
their  undertaking  could  afford  to  purchase  one  of  these 
instruments.  Convenient  as  these  sets  unquestionably 
are,  it  is  well  known  that  accurate  results  can  be  obtained 
by  the  use  of  home-made  apparatus.  A  bridge  set  is  not 
difficult  to  construct,  and  provided  that  the  terminal 
blocks  are  made  of  ample  size,  and  also  that  care  is  taken 
not  to  stretch  the  slide  wire,  such  a  set  will  give  results 
comparable  with  those  obtained  by  the  use  of  the  expensive 
instruments. 

The  great  advantages  of  the  bridge  test  as  contrasted 
with  the  fall  of  potential  test  for  fault  localising  are,  first 
that  a  variation  in  the  resistance  of  the  fault,  so  fatal  to 
the  accuracy  of  the  latter  method  jioes  not  affect  the  bridge 
test,  and,  secondly,  that  as  the  galvanometer  used  in  the 
bridge  test  has  only  to  indicate  a  zero  reading,  its  accuracy 
does  not  affect  the  result  as  long  as  it  is  sensitive  and  of 
low  resistance.  The  disadvantage  attaching  to  the  use 
of  bridge  sets,  especially  those  of  the  home-made  type, 
has  been  the  necessity  of  allowing  for  the  resistance  of  the 
leads  connecting  the  set  with  the  cables  to  be  tested.  Such 
an  allowance  is  an  important  matter,  and,  in  cases 
where  cables  of  large  cross  section  are  being  tested,  one 
requiring  a  considerable  degree  of  accuracy  if  useful  results 
are  desired. 

This  disadvantage  has  been  overcome  in  many  of  the 
modern  bridge  testing  sets  in  a  very  simple  way,  and  it  is 
the  purpose  of  the  writer  to  explain  how  this  device  can 
be  adapted  to  the  home-made  apparatus. 

If,  instead  of  tapping  the  galvanometer  leads  across 
the  main  terminals  of  the  bridge,  they  be  tapped  at  the 
joint  of  the  connecting  leads  to  the  cable  under  test 
these  connecting  leads  will  be  thrown  into  the  two  arms 
of  the  bridge  corresponding  to  the  two  parts  of  the  slide 
wire.  Their  resistance  will  still  have  to  be  allowed  for, 
but  as  they  are  in  circuit  with  the  slide  wire,  such  allowance 
will  be  constant  and  not  variable,  as  it  would  be  when 
the  leads  were  connected  into  cable  loops  of  varying  size 
and  length.  The  effect  of  this  method  of  connection  will 
be  virtually  to  increase  the  length  of  the  slide  wire  by 
perhaps  5  or  10  millimetres.  Calculations  will  not  there- 
fore be  so  direct. 


terminal  end  by  this  amount.  This  can  be  most  con- 
veniently done  by  carefully  sawing  the  required  amount 
off  the  metre  scale  under  the  wire,  shifting  the  terminal 
blocks  to  butt  against  the  new  ends  of  the  scale,  and  care- 
fully re-soldering  the  resistance  wire.  It  should  be  noted 
v 

that  as  the  ratio  —  only  is  required  an  instrument  reading 
v 1 

in  millivolts  will  not  be  necessary.  An  ordinary  ammeter 
without  its  shunt  will  be  found  very  convenient,  the  current 
being  adjusted  so  that  «l  is  nearly  a  full  scale  deflection 
and  such  current  being  kept  constant  whilst  v  is  observed. 

The  terminals  of  the  bridge  as  now  modified  will  corre- 
spond, not  to  readings  of  o  and  1000,  but  to  say,  readings 
of  3  and  097.  This  will  usually  Cause  no  inconvenience, 
but  it  may  happen  that  with  a  fault  close  to  the  testing 
position,  the  point  for  zero  deflection  may  be  under  3  mm. 
This  can  be  provided  for  by  arranging  that  the  lead  supply- 
ing the  testing  current  be  tapped  on  to  the  connecting 
lead  attached  to  the  zero  terminal,  by  removing  small 
squares  of  insulation  on  this  lead  at  points  corresponding 
to  1,  2,  etc.  The  position  of  these  points  can  be  readily 
calculated  and,  unless  required,  the  bare  places  will  of  course 
be  kept  taped  up,  the  end  of  the  tape  being  arranged  to 
be  easily  got  at,  so  that  no  delay  be  occasioned  if  a  test 
has  to  be  hurriedly  made.  The  bridge,  in  the  form  de-. 
scribed,  is  used  in  precisely  the  same  way  as  before  modi- 
fication, with  the  important  difference  that  no  equivalent 
length  of  the  connecting  leads  has  now  to  be  allowed  for. 


Fig.  1. 

The  best  way  to  make  the  allowance  is  to  slightly  shorten 
the  slide  wire  so  that  the  virtual  length  of  the  wire  and 
leads  is  1,000  mm.  A  suitable  pair  of  leads  should  be 
selected  as  long  as  will  be  required,  and  as  large  in  cross 
section  as  convenient.  9  / 1 8  will  be  a  convenient  size,  and 
if  a  well  insulated  flexible  cable  of  equivalent  cross  section 
to  this  gauge  can  be  obtained,  the  arrangement  will  be 
very  convenient.  These  leads  should  be  joined  up  to  the 
bridge  as  shown  in  Fig.  1 ,  and  a  convenient  current  passed 
through  the  circuit  thus  formed.  The  relative  falls  of 
potential  across  one  of  the  leads,  and  the  slide  wire  should 
next  be  taken  by  a  millivolt  metre.  If  v  be  the  drop  along 
one  lead,  and^l  the  drop  along  the  slide  wire,  each  lead  will 

be  equivalent  in  resistance  to  —    x   1000  mm.  of  slide 

wire.    The  slide  wire  should  now  be  shortened  at  eaoh 


Fig.  2. 

In  conclusion  it  may  be  noted  that  if  a  loop  test  has  to  be- 
taken on  a  very  large  cable  it  will  .be  better  to  tap  the 
galvanometer  leads  on  to  the  cable  under  test,  clear  of  the 
joint  'of  the  cable  and  the  connecting  leads.  This  will 
have  the  effect  of  throwing  this  joint  into  the  slide  wire- 
arms  of  the  bridge,  instead  of  into  the  cable  arms.  .  This 
will  cause  a  smaller  error,  as  in  the  case  of  a  large  cable 
the  slide  wire  arms  will  probably  be  of  very  much  higher 
resistance.  This  method  of  connecting  up  is  illustrated 
in  Fig.  2. 

Fault  localising  has  usually  to  be  carried  out  in  the 
smallest  possible  time,  and  the  vexation  of  having  for 
each  individual  test  to  calculate  the  equivalent  length  ot 
the  connecting  leads  is  considerable.  It  will  be  found 
that  the  above  little'  improvement,  abolishing  as  it  does- 
the  need  for  this  calculation,  is  well  worth  the  small  amount 
of  time  and  trouble  required. 


Portable  Sub-Stations. — Following  the  use  of  "outdoor"" 
switchgear  and  transformers  in  modern  overhead  transmission- 
schemes,  particularly  in  countries  with  dry  climates,  it  is  a  . 
natural  step  to  mount  some  of  this  equipment  on  a  motor  lorry, 
thus  forming  a  portable  sub-station  which  can  be- used  any- 
where along  the  transmission  .line  to  supply  energy  at  any 
convenient  pressure  to  motors  used  in  such  field  work  as  road- 
building,  canal-cutting  or  the  construction  of  embankments,, 
etc.  Generally  it  is  more  convenient  to  mount  lightning  arresters; 
and  connections,  etc.,  on  one  truck  and  the  transformers  o» 
separate  trucks. 
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INDIRECT  LIGHTING. 


Indirect    lighting   is  now    being   extensively  used 
throughout  the  country,  especially  ;in    the  drawing 
offices  of  munition  factories.    We  illustrate  bfao  fittings 
the  details  of  which  arc  supplied  by  the  Sun  Electrical 
Co.,  Lid. 


Fig.  r. 

Fig.  1  is  an  indirect  lighting-  fitting,  having  a  spun 
steel  reflector  20  in.  in  diameter,  with  finished  white 
vitreous  enamel  inside  and  out.  The  too  suspension 
plate,  chains  and  gallery  are  also  finished  white.  The 
reflector  is  designed  to  give  maximum  results  from 
correctly  spaced  half  watt  lamps,  and  effectively 
screens 'all  glare.  The  fitting  is  easily  kept  clean  and 
it  retains  its  high  reflecting  power  indefinitely. 


Fig.  2. 

Fig.  2  illustrates  a  semi-indirect  fitting  with  suspen- 
sion chain  for  lofty  rooms.  The  fitting  consists  of  a 
.^pun  steel  reflector,  finished  with  dead  white  vitreous 
enamel,  and  an  alabaster  bowl  as  a  bottom  reflector. 
The  bottom  reflector  is  suspended  by  chains  and  studs, 
thus  there  arc  rib  rings  to  cast  shadows.  The  alabaster 
type  bowl  gives  a  beautifully  diffused'  light  without 
-hue.  I:  is  highly  efficient  and  retains  its  high  reflect- 
ing power  indefinitely  with  very  little  attention. 


THE  RLEXSIM  HOI    BAR  EIRE 


THE    F I R E    Willi   THE   UNBREAKABLE  BARS. 


Simplex  Conduits,  Limited,  Birmingham,  have  senl 

US  two  illustrations  and  a  description  of  their  latest 
Speciality,  "The  Plexsim  Hot  Bar  hire."  The  bars 
are  suspended  on  sensitive  springs  which  absorb  shock 
and  allow  for  expansion.  \s  a  consequence  the  fires, 
notwithstanding  the  roughest  treatment  in  transit, 
arrive  and  remain  intact. 


y?5e  PLEXSIM 

HOT  BAR  FIRE 


<7Ac  fire  wi.'b  fhi:  unbreakable  bars 


A  $!owin$  /ire  in  a  moment. 


Fig. 


The  electrical  connections  are  all  of  the  heavy  bus- 
bar -order,  robust  and  generous,  a  vast  improvement 
on  the  loose  wire  and  beads  which  some  makers  still 
think  good  enough  for  electrical  heaters. 

The  bars  are  easily  moved  and  replaced  by  the  mere 
loosening  of  two  screws.  Any  unskilled  person  can 
effect  the  renew  al  of  a  bar  in  one  minute. 


As  the  everlasting  in  e  is,  like  human  perfection,  still 
in  the  seeking,  this  is  a  somewhat  important  matter. 

The  designs  oi  the  fires  are  dignified  and  pleasing. 
Their  simplicity  is  somewhat  of  a  change  from  the 
meretricious  ornament  which  defaces  many  of  the  cast- 
iton  fires  with  which  one  is  lamiliar. 
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FEATURES  OF  LONG-DISTANCE  WIRELESS 
STATIONS* 


High  power  wireless  installations  have  been  erected  in 
New  Jersey  and  Massachusetts  for  long  distance  communica- 
tion with  England  and  Norway  respectively,  and  in  Novem- 
ber last  there  was  initiated  a  Trans-Pacific  wireless  service 
between  the  United  States  and  Japan.  The  general  design 
of  these  stations  was  fixed  five  years  ago,  and  it  was  borne 
in  mind  that  they  should  ultimately  form  members  of  an 
organised  system  of  stations  for  long-distance  communica- 
tion all  over  the  world.  The  wave  lengths  and  spark  fre- 
quencies assigned  to  each  unit  were  therefore  considered 
with  greater  reference  to  the  complete  group  than  to  the  in- 
dividual circuit. 

The  standard  unit  for  the  supply  of  power  to  the  radio- 
circuits  has  a  full  load  rating  of  300  kws.  and  is  coupled 
directly  to  an  electric  motor  6r  steam  turbine,  according  to 
circumstances.  The  frequency  of  the  alternators  is,  from  a 
power  station  point  of  view,  high  and  varjies  for  each  station. 
This  was  arranged  deliberately  in  order  to  assist  selectivity 
at  the  receiving  station.  Simultaneous  operation  of  all  the 
proposed  long-distance  stations  will  be  facilitated  by  the  radio 
and  audio  frequencies  being  varied  with  each  station.  The 
most  interesting  feature  in  these  alternators  is  that  the 
stator  rests  on  a  bearing  inside  the  frame  and  can  be 
rotated  bv  a  screw  and  hand-wheel,  so  that  its  positron 
relative  to  that  of  the  motor  may  be  changed  by  at  least 
the  pole  arc.  The  object  of  this  adjustment  is  to  permit  the 
alternator  potential  maximum  to  be  produced  at  any  desired 
position  of  the  rotor  shaft,  and  so  to  allow  the  potential 
of  the  machine  to  be  varied  from  zero  to  its  positive  or 
negative  maximum  for  the  instant  when  the  rotation  studs  on 
the  discharger  successively  enter  the  spark  zone.  The  dis- 
charger is  driven  by  an  extension  of  the  rotor  shaft,  and 
the  correct  position  of  the  alternator  stator  wjith  relation  to 
the  beginning  of  each  condenser  discharge  needs  adjusting 
by  trial  for  each  wave  change,  i.e.,  for  each  variation  in 
the  make-up  of  the  primary  radio  circuit. 

Four  resoance  transformers,  each  of  75  kva.  rating,  raise 
the  alternator  pressure  (2,000  v.)  to  a  higher  value,  more 
suitable  for  the  primary  radio-circuit.  Control  for  operat- 
ing purposes  is  placed  in  the  condenser  feeding  circuit, 
switches  making  and  breaking  the  circuit  through  which 
charging  current  flows  into  the  back  of  condensers.  One 
switch  lis  placed  in  each  line,  and  each  switch  puts  two 
breaks  into  the  line  that  it  controls.  The  switch  keys_  are 
of  the  moving  coil  type,  operated  by  a  change  in  the  direc- 
tion of  current  in  one  of  the  two  sets  of  windings.  An  air 
blast  plays  on  the  contacts  to  extinguish  the  arc  following 
each  interruption  and  prevent  the  signals  from  being  dis- 
torted and  rendered  unintelligible.  "  Clean  "  operation  is 
possible  at  speeds  from  75  to  100  words  a  minute.  _ 

The  condensers  used  in  the  primary  oscillation  circuit  are 
made  up  of  thin  sheets  of  zinc  suspended  in  stoneware  con- 
taiiners  filled  with  insulating  oil.  A  sheet  of  glass  i-inch 
thick  is  stood  between  each  pair  of  zinc  sheets.  The  losses 
in  this  tvpe  of  condenser  are  less  than  in  that  type  which 
has  the 'conducting  sheet  pasted  on  the  glass.  The  oil 
should  be  forced  through  a  filter  press  in  order  to  remove 
all  impurities,  including  traces  of  moisture. 

The  total  capacity  in  "the  primary  circuit  is  high,  and  the 
arrangement  of  the  tanks  and  their  busbars  -calls  for  a  great 
deal  of  care.  The  complete  bank  (is  divided  into  a  number 
of  small  groups  for  convenience  in  operating,  and  the  buses 
and  tanks  must  be  arranged  to  form  an  electrically  symme- 
trical circuit.  Unless  the  value  of  capacity  connected  to  each 
group  bus  is  the  same,  and  unless  the  group  buses  are  of 
the  same  length,  shape,  and  relative  space  location,  surges 
are  set  up  which  break  down  the  insulation  _  between  the 
buses.  The  main  buses  are  of  copper  strip  24  ins.  wide  and 
i  in.  thick,  the  maximum  discharge  currents  being  very 


•These  notes  include  a  few  of  the  interesting  facts  disclosed 
by  Mr.  C.  H.  Taylor  in  the  current  Year  Book  of  Wireless 
Telegraphy  and  Telephony 


heavy.  The  two  halves  of  the  bus  are  set  close  together,, 
parallel  to  one  another  and  separated  by  an  air  space  which, 
can  be  varied  within  limits.  The  inductance  of  the  buses  may 
thus  be  kept  at  a  minimum. 

The  coupling  coil  used  in  these  stations  is  an  enormous, 
affair,  the  stationary  primary  coil  being  more  than  6  feet 
in  overall  diameter.  The  rotary  disc  discharger  has  a  disc 
of  high  tensile  steel  50  inches  in  diameter,  which  has  to  be 
tested  for  1  hour  at  3,000  r.p.m.  before  being  accepted.  The 
electrodes  used  are  copper  studs  with  a  cross  section  of  3. 
by  1  inches  in  the  direction  of  motion.  The  width  of  the- 
side  electrodes  may  be  varied  between  limits  J  and  i-J-  inches. 

The  type  of  aerial  used  by  the  Marconi  company  is  very 
well  known.  Advantage  is  taken  of  the  directive  properties 
of  the  inverted  L  type  of  aerial  both  with  regard  to  the  ad- 
jacent receiving  stations  as  well  as  the  distant  receiving' 
stations.  The  antennae  are  set  with  their  major  axes  along 
the  line  of  true  direction  of  the  distant  receiving  stations. 
The  stations  being  designed  to*  operate  on  damped  wave 
trains  and  with  tone  reception,  the  circuits  had  to  be  de- 
signed for  a  low  decrement  in  the  emitted  wave  trains,  and 
so  that  most  might  be  made  of  tuning  and  selectivity  at  the 
distant  receiving  stations.  Compromise  had,  however,  to> 
be  effected  between  the  antagonistic  claims  of  low  decrement 
and  radiation  efficiency.  It  is  easily  possible  to  make  the- 
decrement  too  low  for  the  other  constants  of  the  installation, 
i.e.,  to  obtain  such  a  low  decrement  that  the  aerial  has  not 
ceased  emitting  one  wave  train  when  it  is  called  upon  to 
absorb  energy  for  the  next  wave  train.  This  will  be  posi- 
tively disadvantageous  if  the  successive  wave  trains  are  not 
in  perfect  phase  harmony.  So  far  as  the  antennae  decre- 
ment at  the  transmitting  station  is  concerned,  all  the  de- 
mands of  the  receiving  station  are  not  possible  of  fulfil- 
ment. That  station  would  like  a  very  low  decrement  to  the 
received  wave  train  and  a  high  spark  frequency. 

Climatic  conditions  in  the  neighbourhood  must  be  con- 
sidered when  designing  any  aerial  for  continuous  commer- 
cial work.  The  most  severe  test  is  that  arising  from  a  com- 
bination of  snow  or  sleet  and  wind.  If  the  wind  rises  whilst 
the  load  on  an  effective  diameter  of  wires  is.  increased  by  a 
sheath  of  ice,  there  is  great  danger  of  some  of  the  wires 
being  broken.  The  best  way  of  avoiding  this  difficulty  is 
to  melt  the  ice  as  soon  as  it  is  formed.  This  may  be  done 
by  grouping  the  antenna  wires  together  in  pairs  which  run 
as  a  loop'  from  the  power-house  to  the  free  end  of  the  aerial 
and  back  to  the  power-house,  where  the  6pen  ends  of  the 
loops  are  all  joined  by  a  common  busbar  during  normal' 
radio-working.  When  it  is  desired  to  melt  ice  from  the 
aerial,  the  loops  are  opened  at  the  power-house  and  a  cur- 
rent (of  the  order  of  100  amps,  per  loop)  is  passed  through 
the  wire  from  a  suitable  60  cycle  circuit.  Wireless  service 
is  interrupted  during  the  few  minutes  required  to  melt  the 
ice,  but  costly  damage  and  some  hours  interruption  of  ser- 
vice mav  be  avoided  by  this  means. 

In  order  to  minimise  losses  in  the  ground  portion  of  the 
antenna  circuit,  the  main  earth  plates  are  supplemented  by 
a  second  group  placed  under  the  antenna  near  the  first  row 
of  masts,  and  wires  are  carried  out  from  the  main  group 
of  earth  plates  under  the  antenna  until  they  reach  beyond 
the  last  row  of  masts.  These  wires  are  distributed  oyer  the 
surface  of  the  ground  in  a  manner  corresponding  with  the 
aerial  wires,  so  that  the  soil  round  the  station  and  under  the 
aerial  is  not  depended  upon  entirely  to  carry  the  currents  in 
this  circuit.  The  main  grounding  system  consists  of  two 
semi-circles  of  metal  plates  sunk  on  the  sides  of  the  power- 
house respectively  nearest  to  and  furthest  from  the  aerial. 
The  sets  of  plates  are  connected  metallically  so  that  the 
complete  ground  plate  possesses  the  appearance  of  a  very 
short  cylinder  with  semi-circular  ends.  Wires  ran  out  to 
these  plates  from  leading-out  insulators  set  in  both  faces 
of  the  power-house,  and,  on  the  side  towards  the  aerial, 
the  connections  to  wires  laid  under  the  aerial  are  made 
through  the  same  fan  wires.  A  copper  bus  is  connected 
between  the  leading-out  insulators  in  the  power-house.  The 
coupling-coil  connection  is  made  at  the  medial  point  of  the 
bus  and  a  thermal  ammeter  is  connected  in  the  bus  on  each 


'Advl.  of  the  GENERAL  ELECTRIC  CO.,  LTD.    Principal  Showrooms  and  Sales  Defot:  Queen  Victoria  St.,  LONDON,  E.C.j. 


698 


ELECTRICITY. 


November  16,  191 7. 


PREPAID  ADVERTISEMENTS. 

•Haitians  Vacant  and  Wanted.  18  ward*  far 

•  d..  aad  Id.  far  avary  extra  3  ward*. 
Apparatus    Wanted    and   far     Sale.  Beekt. 
Mlse.llane.as,  Jen.,  1 2  wards  far  6d.  aad  2d. 
far  avarr  extra  6  words. 
IF  CASH  IS  NOT  SENT  WITH  ORDER, 
DOUBLE  RATES  WILL  BE  CHARGED. 
Official  Advertisements.  Tenders.  Educational, 
aVe.,  6d.  a  line. 

Advertisement!  for  this  page  mast  reach  the  Office  by 
tWO    O'CLOCK     WEDNESDAY  AFTERNOON 
at  the  latest. 

■tmlttaneti  for  small  amounts  mar  bo  made  in 
half  Denny  stamps. 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 


FOR  SALE.  —  7  Ericsson  Double 
Headgear  Beceivers  and  Breast  Plate  Transmitters, 
with  Plug  and  Jacks  and  Induction  Coils. — J.  Stanley 
Bidsdale,  63,  Albion  Street,  Leeds. 


PATENTS. 


ADVICE  FREE  on  patenting  In- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd.,  ICS.  Qnaen  Victoria  Street,  London. 
10  rears'  references. 


EDUCATIONAL. 


PENNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OP  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
•and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


p;ABLE  CASINGS  IN  STOCK,  to 
compete  against  any  manufacturers  in  the  world. 
Trade  discount  on  application.  Creosoted  troughing 
and  timber  for  underground  work,  also  woodwork  of 
alldescnptions.  Send  Is.  Cd.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages)  of  woodwork  and  timber 
in  the  world.  To  include  four-fold  brass-jointed  box- 
wood rule.  Will  return  money  if  not  worth  2s.  6d. 
to  you. — C.  Jernings  and  Co.,  Ltd.,  955,  Pennywell 
Road,  Bristol. 


ACCUMULATORS,  Seoond-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide,  Old  Copper  Cable,  Sorap  Metals,  and  every 
description  ol  Metallic  Dross  purchased  for  cash,  Town 
or  Country. — Write,  a.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.R.    (telephone  No.  Daiiton  655. 
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And  buy  a  copy  of  the 

ELECTRICAL 
ENGINEERS 
DIARY 

6/- 

S.  DAVIS  &  CO.,  30-31,  St.  Switkin's  Lane, 
London,  E.C.  4. 


VEST  POCKET 

COMPENDIUM 

OF 

APPLIED  ELECTRICITY 


*■  ikwi*'  'liit  * 


By  PAUL  E.  LOWE.  M.E. 

A  comprehensive  and  con- 
veniently arranged  little 
work,  covering  the  whole 
field  of  electrical  science. 
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CONTINUOUS-CURRENT  MOTORS  AND  CONTROL  APPARATUS.  An  Original  and 
Practical  Book  for  all  Classes  of  Technical  Readers.  By  W.  Perren  Maycock 
M.I.E.E.  Over  300  pages  with  150  Illustrations,  including  many  original  connection 
diagrams.    Crown  8vo,  6s.  net  (postage  5d. ;  abroad  yd). 

This  well-illustrated  Book  should  be  useful  to  all  who  desire  to  obtain  a  good  grasp  , 
of  the  Actions  and  Uses  of  Shunt,  Series  and  Compound  Motors,  and  of  the  Methods 
of  Controlling  them  for  industrial  purposes.  The  Controls  described  extend  from  • 
the  simplest  to  some  of  the  most  modern  of  Semi-Automatic  and  Automatic  kinds. 
The  Testing  of  Motors  and  the  Diagnosing  of  Faults  therein  are  dealt  with  at  some 
length.  Certain  other  Sections  and  Appendices  complete  a  Work  which  should  be  useful 
to  nearly  everyone  concerned  with  Electric  Motive-Power. 

ALTERNATING-CURRENT  WORK.  An  Introductory  Book  for  Engineers  and  Students 
By  W.  Perren  Maycock,  M.I.E.E.  420  pp.,  with  260  Illustrations.  Second 
Edition.    Crown  8vo.    6s.  net,  postage  5d. ;  abroad  7d.) 

Many  Engineers,  Sudents  and  other  people  desire  to  possess  more  than  a  smattering 
of  knowledge  concerning  Alternating  Currents,  Alternators,  Transformers,  Motors 
Connections,  etc.  Very  often,  however,  they  find  the  acquisition  of  that  knowledge 
fenced  round  with  numerous  technical  and  mathematical  difficulties.  The  present 
work  introduces  the  subject  with  an  original  and  interesting  chapter  leading  up  to  the 
importance  of  Alternating-Current  Engineering,  and  the  remaining  380  or  so  well 
illustrated  pages  cover  a  great  deal  of  ground  in  a  remarkably  lucid  manner. 

ELECTRIC  CIRCUIT  THEORY  AND  CALCULATIONS.  A  Practical  Book  for  Engineers 
Students,  Contractors,  and  Wiremen.  With  a  Part  on  Arithmetic.  355  PP-,  with. 
120  Diagrams.  Numerous  Worked  and  Unworked  Examples.  Crown  8vo 
Second  Edition,    js.  6d.  net  (postage  5d. ;  abroad  7d.) 

This  book  explains  the  theoretical  principles  underlying  arithmetical  problems 
concerning  electric  circuits  of  all  descriptions,  and  shows  how  such  problems  may 
be  worked  out. 

Prospectuses  of  the  above  post  free  on  application  to  Electricity  Office,  or  to' 
Whittaker  and  Co.,  2,  White  Hart  Street,  London,  E.C.  'Phone  No.  Central  11964. 
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side  of  this  junction.  It  is  found  that  most  of  the  current 
flows  out  on  the  earth  line  leading  directly  towards  the 
aerial.  Much  less  Hows  in  the  opposite  direction.  The 
ratio  may  be  as  high  as  2  :  1  and  may  vary  with  load. 

Particular  attention  had  to  be  paid  to  the  receiving  end  of 
the  circuit  in  long-distance  stations.  It  was  soon  found  out, 
in  the  early  days  of  high-power  stations,  that  a  single 
aerial  system  could  not  be  used  satisfactorily  for  both  radia- 
tion and  reception.  In  the  long-distance  stations  now  de- 
scribed, the  distance  traversed  and  the  importance  of  the 
traffic  justifies  the  transmitting  and  receiving  aerials  being 
completely  separated  and  erected  at  some  distance  apart. 
Each  aerial  can  consequently  be  designed  to  give  best  re- 
sults in  its  own  function ;  messages  can  be  transmitted  and 
received  simultaneously;  and  it  is  possible  to  "  break  "  the 
operator  transmitting. 

(To  be  continued.) 


correspondence. 


RE  LIFTING  MAGNETS. 
To  the  Editor  of  Electricity. 
Dear  Sir, — We  have  read  with  much  interest  the  article 
in  \our  issue  of  the  19th  ult.  upon  the  electrical  equipment 
of  cranes,  in  which  you  give  particular  attention  to  lifting 
magnets.    We  can  strongly  confirm  the  writer's  statement 
that  the  coil  shield  is  essential  to  protect  the  coil  from 
damage  by  hammering,  but  we  should  like  to  add  that  .the, 
effect  of  such  a  shield  is  enhanced  ten-fold  by  a  construc- 
tion providing  for  an  air  gap  between  the  shield  and  the 
coil  itself.    We  enclose  you  a  drawing  giving  a  section  of 
such  a  magnet  as  constructed  by  us  under  patents  Nos. 
10283  (1909)  and  26143  and  26144  (1907). 

Section  of  lype  Sfl.4.  M.&.P.  Patent  Uftirfl  magnet.  . 
This  m^nel  will  lift  Iron  and  Steel  5kbs  weiohinp  over  14 Ions. 


It  will  be  seen  that  this  design  covers  not  only  all  the 
points  mentioned  in  your  article,  but  also  provides  a  non- 
magnetic shield,  with  the  air  space  essential  to  long  life. 
Yours  faithfully, 

Marryat  and  Place. 
28,  Hatton  Garden,  London,  F,.C.r. 
isc  November,  1917. 


Electrical  Engineers. — The  following  service  appointments 
have  been  gazetted  :— Fortress  Electric  Lights— the  under- 
mentioned to  be  second  lieutenants  on  probation  :  Corporal 
James  J  Paton,  from  the  Royal  Engineers  (T.F.)  ;  Corporal 
Arthur'Ormans  Lyons,  from  Royal  Engineers  (T.F.)  ;  Sergeant 
Albert^ Seddons,  from  Royal  Engineers  (T.F.)  ;  and  Staff- 
Sergeant'J.  H.  Tulloch,  from  the  Royal  Engineers  (T.F.).  Tyne 
Electrical  Engineers  :  John  R.  Lang-Hyde,  to  be  second- 
lieutenant. 


Ajuthmetic  of  Electrical  Engineering.  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  30 
exercises.    Price  2s.  3d.  net,  post  free  from  Electricitt  Office. 


Various  Items. 

Whitby. — Pte.  VV.  W.  Holey,  who  prior  to  joining  the  I   

was  engaged  as  an  electrical  engineer  at  Whitby,  has  died  as 
a  result  of  wounds  received  whilst  acting  as  stretcher-bearer. 

Stepney. — Col,  G.  G.  Ewer,  who  was  foi  mefly  the  sales  manage] 
of  the  Electricity  Department,  has  been  awarded  the  D.S.O. 
Two  other  employees  of  the  department,  L.-Corpl.  H.  O.  Hendry 
and  Sapper  E.  Jones,  have  received  the  award  of  the  Military 
Medal. 

Birmingham. — Mr.  Howard  Foulds,  who  for  the  past  seven 
years  has  been  the  secretary  of  the  Corporation  Electricity 
Department,  has  resigned  on  being  appointed  to  a  position 
in  London.  A  Sub-Committee  of  the  Council  has  been  appointed 
to  deal  with  the  question  of  a  successor  at  the  beginning  of 
next  year. 

New  York. — It  is  intimated  from  New  York  that  the  Fuel 
Administrator  has  given  notice  that  the  electric  lighting  of 
New  York,  including  the  huge  advertisements  such  as  have 
made  Broadway  historic  as  the  "  Great  White  Way,"  will  in 
a  few  days  be  suppressed  except  between  the  hours  of  7.45  and  1 1 
p.m.  It  is  estimated  that  125,000  tons  of  coal  annually  will 
thereby  be  saved. 

Sheffield. — -The  City  Council  are  to  be  recommended  to  increase 
the  salary  of  Mr.  A.  R.  Fearnley,  the  general  manager  of  the 
tramways  and  motor  department,  from  ^1,000  to  £1,200  by 
two  annual  instalments  of^ioo  each,  and  also  to  grant  an  increase 
of  ^20  per  annum  in  the  salaries  of  the  following  shift  engineers  : 
Mr.  H.  Price,  Mr.  W.  H.  Smith  and  Mr.  T.  Roberts,  making 
them  £190,  £180  and  £170  respectively. 

York. — The  War  Allowances  Committee  have  referred  to 
the  Yorkshire  Council  of  Tramway  Authorities  an  application 
from  the  car-sheds  workmen  and  cleaners  for  an  increase  of 
wages  of  one  penny  per  hour.  Application  for  increases  of 
^50  per  annum  in  the  wages  of  charge  engineers  at  the  electricity 
department,  and  for  2d.  an  hour  for  engine-drivers,  cleaners 
and  sub-station  attendants,  was  not  acceded  to,  but  the  Com- 
mittee recommend  that  in  each  case  the  agreed  trade  union 
advance  shall  be  given. 

Meetings, — The  Inst.  E.E.  will  meet  at  the  Inst.  C.E.,  Great 
George  St.,  Westminster,  S.W.,  on  Thurs.,  22nd  inst.,  at  6  p.m. 
Paper  : — *'  Gas  Firing  Boilers,"  by  Mr.  T.  M.  Hunter,  M.A., 

B.Sc.  To-night  (Friday),   a  meeting  of  the  Junior  Inst. 

Engineers  will  be  held  at  39,  Victoria  Street,  on  "  Apprentice- 
ship of  Engineers,"  by  Mr.  Towse,  The  next  meeting  of 

the  Birmingham  and  District  Electric  Club  will  be  held  at  the 
Swan  Hotel,  New  Street,  on  Saturday,  17th  inst.,  at  7  p.m. 
Paper  :     "  Publicity,"  by  Mr.  H.  Foulds,  vice-president. 

Heat  from  Electric  Lamps. — Practically  the  whole  of  the 
energy  supplied  to  an  electric  lamp  is  dissipated  as  heat  (the 
energy  equivalent  of  light  being  very  small)  yet  the  following 
figures  show  how  small  is  the  actual  heat  radiation  from  the 
popular  40-watt  glow-lamp,  and  hence,  indirectly,  how  efficient 
the  latter  really  is.  The  heat  emitted  by  a  40-watt  electric 
lamp  is  about  136  British  thermal  units  per  hour.  This  is  only 
about  half  of  the  heat  radiated  from  an  adult  asleep  ;  one- 
third  of  the  heat  radiated  from  an  adult  whilst  sitting  still ; 
and  one-thirteenth  of  the  heat  emitted  from  a  full-grown  man 
whilst  at  hard  work.  The  average  domestic  incandescent  gas 
burner  uses  3  cubic  feet  of  gas  per  hour,  and  a  fish-tail  burner 
uses  5  cubic  feet  per  hour.  Each  cubic  foot  of  town  gas  gives 
off  about  700  thermal  units  by  its  combustion,  hence  the 
incandescent  burner  gives  off  15,  and  the  fish-tail  burner  26  times 
as  much  heat  as  a  40-watt  glow-lamp. 

Belfast. — The  Belfast  tramways  dispute  formed  the  subject 
of  arbitration  proceedings  before  the  Committee  on  Production 
at  the  Old  Palace  Yard,  London,  on  the  9th  inst.  The  Court 
consisted  of  Sir"  George  Gibb  (presiding),  Mr.  W.  Mosses,  and 
Mr.  Button.  The  two  distinct  demands  put  forward  were 
considered  separately.  The  first  of  these  was  a  demand  on  the 
part  of  the  tramway  workers  generally  for  an  increase  of  3s.  in 
their  weekly  wages,  so  as  to  put  them  on  a  level  with  the  electric 
station  men,  and  for  time-and-a-half  pay  for  work  exceeding 
sixty  hours  per  week.  The  second  demand  came  from  the  over- 
head workers,  who  resent  being  classed  as  "  handy  men  "  instead 
of  skilled  electricians.  The  proceedings  were  conducted  in 
private.  The  Chairman,  at  the  close,  said  the  decision  would  be 
announced  in  a  few  days.  Alderman  Tyrrell,  chairman  of  the 
Tramways  Committee  ;  Mr.  J.  S.  Moffat,  general  manager ; 
and  Mr.  John  M'Cormick,  city  solicitor,  represented  the  Cor- 
poration ;  and  Messrs.  E.  Kidd  and  Rowan  (Electrical  Trades 
Union),  and  Messrs.  J.  Greig  J.  Johnson  and  G.  Bartley  (National 
Amalgamated  Union  of  Labour)  represented  the  men. 
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Financial. — The  anaual  report  of  the  Trafford  Park  Estates, 
Ltd.,  for  the  year  ended  June  30,  1917,  shows  steady  progress, 
and  after  paying  the  usual  necessary  outgoings  and  making 
full  allowances  for  contingencies,  it  is  proposed  to  pay  a  dividend 
of  5  per  cent,  per  annum. 

Meetings. — A  meeting  of  the  members  and  associates  of 
the  London  Centre  of  the  Inst,  of  P.O.  Electrical  Engineers, 
will  be  held  at  4  p.m.  on  the  19th  inst.,  at  the  Royal  Society  of 
Arts,  when  a  paper  will  be  read  by  Mr.  J.  E.  Taylor,  M.I.E.E., 
on  "  The  Electrical  Physics  of  the  Atmosphere." 

Missing  Eight  Weeks.— The  parents  of  Pte.  W.  J.  Tucker 
have  been  officially  informed  that  he  has  been  missing  since  the 
20th  September.  Pte.  Tucker  was  formerly  in  the  Electrical 
Department  of  the  Harbour  Trust,  Swansea,  and  was  wounded 
severely  in  the  chest  last  January,  and  only  returned  to  the 
front  in  August  last.  He  is  21  years  of  age,  and  attached  to 
the  Welsh  Regiment. 

Brush  Pressure. — An  American  contemporary  recommends 
that  the  pressure  of  carbon  brushes  on  commutators,  worked 
out  in  pounds  per  square  inch  of  brush  section,  should  be  : 
For  stationary  dynamos  and  motors,  not  less  than  2  lbs.  ;  elevator 
and  mill-type  motors,  3  lbs.  ;  traction,  colliery  and  crane  motors 
and  the  like,  4  to  7  lbs.,  depending  largely  upon  the  degree 
of  vibration  to  be  withstood  without  brush  chattering. 

Glyn-Neath. — The  Parish  Council  are  getting  very  impatient 
over  the  lighting  arrangement  of  the  district.  It  has  already 
been  pointed  out  in  these  columns  that  there  were  two  alternative 
schemes  for  lighting  up  this  pretty  historical  village.  The 
Council  now  has  resolved  that  in  view  of  the  urgent  need,  the 
R.D.C.  be  requested  to  adopt  the  scheme  in  its  entirety,  and 
put  it  in  operation  as  soon  as  possible.  This  implies  that  the 
energy  will  be  supplied  by  the  Aberpergwm  Colliery  Co.,  Ltd., 
who  have  a  most  modern  plant  erected  in  the  centre  of  the  village. 

Inst.  C.E.  Awards. — The  Council  of  the  Inst.  C.E.  have  made 
the  following  awards  for  papers  published  in  the  proceedings 
without  discussion  during  the  Session  1916-1917  : — A  Watts 
gold  medal  to' Major  H.  S.  B.  Whitley,  R.E.  (Neath)  ;  Telford 
premiums  to  W.  C.  Popplewell  (Manchester)  ;  Herbert  Carrmgton 
(Woodley,  Stockport)  ;  Dr.  A.  A.  Stoddard  (Bournemouth)  ; 
A.  E.  L.  Chorlton,  C.B.E.  (Lincoln)  ;  and  B.  M.  Samuelson 
(Rangoon)  ;  the  Manby  premium  to  R.  Bleazby  (Perth,  W.A.)  ; 
the  Webb  prize  to  J.  B.  Ball  (London)  ;  the  Howard  Quin- 
quennial prize  to  Dr.  W.  C.  Unwin,  F.R.S. 
P  Soldering  Joints  in  Large  Wires.— In  soldering  joints  in  wires 
of  large  size,  trouble  is  often  experienced  by  the  electrician, 
due  to  the  solder  not  taking  a  firm  hold  of  the  surfaces  to  be 
joined.  Many  reasons  are  given  for  this  ;  sometimes  the  flux 
is  thought  to  be  at  fault,  or  the  solder  itself.  I  find  from  ex- 
perience that  careless  cleaning  of  the  surface  is  frequently  the 
trouble.  The  following  directions  I  have  found  to  give  the 
best  results.  First  clean  the  wire  the  required  length  by  means 
of  a  stiff  wire  brush,  or  knife,  if  no  such  brush  is  at  hand.  Then 
put  on  the  soldering  paste  and  dip  the  wire  ends  into  the  solder- 
ing pot  slowly.  This  gives  the  wire  a  good  tinning.  If  the  wires 
are  very  large  a  slight  bend  near  the  ends  will  allow  dipping 
them  into  solder  more  easily.  After  the  wire  has  cooled  off 
make  the  joint  in  the  usual  way,  tightening  it  as  securely  as 
possible.  Then  put  on  a  little  more  soldering  paste  and  solder 
the  joint  by  holding  the  ladle  as  near  to  it  as  possible  and  pouring 
over  the  joint  slowly. 

Reviving  "  Worn  "  Oil. — It  is  most  important  nowadays 
that  no  material  be  wasted,  and  anyone  in  charge  of  running 
machinery,  who  has  not  already  installed  a  filter  for  cleansing 
"  used  "  oil  collected  in  drip  pans  or  removed  from  bearing  wells, 
etc.,  should  certainly  do  so  without  further  delay.  Though  it  is 
uncertain  what  is  the  precise  nature  of  the  action,  any  oil 
becomes  more  or  less  "  worn  out  "  when  it  is  used  for  lubricating 
purposes,  so  that  filtered  oil  is  never  quite  equal  in  value  to  the 
same  oil  when  new.  In  a  large  works  it  is  generally  possible 
to  select  certain  services  in  which  filtered  oil  can  be  used  quite 
satisfactorily.  In  other  cases  a  proportion  of  new, oil  may  be 
added  to  the  filtered  material  and  the  mixture  used  in  the  same 
bearings  as  before.  Specially  prepared  graphite  in  a  _  state  of 
extremely  fine  division  forms  a  valuable  addition  to  "  worn  " 
oils.  One  or  two  per  cent,  or  even  half  per  cent,  of  such  graphite 
will  generally  make  the  oil  practically  equal  to  new.  Of  course 
the  graphite  may  be  used  with  corresponding  advantage  m 
the  new  oil.  The  latter  then  "  wears  out  "  much  more  slowly, 
and  since  the  graphite  (if  of  proper  grade)  passes  through  any 
ordinary  filter  without  considerable  loss,  a  very  small  addition 
of  fresh  graphite  is  needed  for  revival  purposes. 


The  Electro-Harmonic  Society. — The  next  Concert  (Ladies' 
Night)  will  be  held  at  the  Holborn  Restaurant,  in  the  Venetian 
Chamber,  on  Friday,  16th  inst.,  at  6.15  p.m.  The  artistes  include 
Miss  Annie  Rees,  soprano  ;  Miss  Dorothy  George,  contralto  ; 
Mr.  Thomas  Howell,  baritone  ;  Mr.  Walter  Churcher,  humorous 
recitals  ;  Mr.  Arthur  Brough,  ventriloquist  and  child  mimic  ; 
Miss  Rene  Haslam  and  Mr.  Fred  Rome,  cameo  conversations  ; 
Mr.  Ernest  Hastings,  entertainer  at  the  piano  ;  and  Mr.  Bernard 
Flanders,  A.R.A.M.,  pianoforte  solo  and  accompanist. 

Faraday  Works  War  Savings  Association. — The  Faraday 
Works  War  Savings  Association,  formed  among  the  staff  and 
employees  of  Messrs.  Gent  and  Co.,  Ltd.,  Leicester,  held  their 
first  annual  meeting  on  Thursday,  November  8,  1917.  The 
Secretary's  report  of  the  year's  work  showed  that  there  were 
140  members  on  the  books  out  of  200  employees.  Cash  collected 
amounted  to  £750,  making  a  total  of  980  certificates  purchased . 
The  Association  commenced  with  a  membership  of  60,  which 
has  been  steadily  increasing,  thus  showing  that  the  idea,  as 
elsewhere,  has  "  caught  on."  Interest  was  stimulated  as  a 
result  of  the  meeting,  and  10  new  members  joined  on  the  following 
Saturday. 

Literary  Intelligence. — Messrs.   Longmans,   Green  and  Co. 

have  a  new  book  in  the  press  on  "  Telegraph  Practice,"  by 
Mr.  John  Lee,  who  was  until  recently  the  Deputy  Chief  Inspector 
of  the  Telegraph  and  Telephone  Traffic  Section  in  the  Secre- 
tary's office,  G.P.O.,  London.  The  book  describes  the  various 
processes  adopted  by  different  administrations  from  the  accept- 
ance to  the  delivery  of  a  telegram,  and  gives  a  comparative 
study  of  the  different  facilities  afforded  by  the  various  adminis- 
trations and  the  tariffs  and  conditions  which  govern  them. 
Both  American  and  Continental  methods  are  described,  and 
where  Colonial  practice  has  involved  a  change  from  older  methods 
an  account  of  the  newer  development  has  been  added.  An 
attempt  has  been  made  to  give  the  economic  or  -traffic  aspect 
of  various  telegraph  problems  rather  than  the  engineering 
or  equipment  aspect. 

Protective  Lighting. — There  is  a  widespread  application 
of  a  simple  form  of  flood  lighting  projector,  fitted  with  a  half- 
watt  type  lamp,  in  the  United  States  and  Canada,  for  the  purpose 
of  protection  to  : — Industrial  plants  and  factories,  shipyards, 
docks,  bridges  and  wharves,  open  areas  and  approaches,  power 
plants,  coal  piles  and  storage  yards,  buildings  located 
in  open  areas,  railway  termini  and  railway  yards,  camps,  prisons, 
etc.  From  the  number  of  escapes  this  year  of  German  prisoners 
from  English  prison  camps,  it  would  appear  that  flood  lighting 
with  electric  incandescent  lamps  in  floodlight  projectors  would 
serve  a  useful  purpose  in  assisting  to  witch  over  prisoners  and 
prevent  such  escapes.  These  floodlight  projectors  Can  be 
made  to  give  all  varieties  of  light  distribution,  from  the  long 
projective  ray  to  a  broad  angle  distribution  to  cover  a  wide 
area,  so  that  the  broad  areas  as  well  as  narrow  strips  can  be 
just  as  easily  flood -lighted  and  illuminated  as  brightly  as  by  day. 

High  Micas.— This  annoying  trouble  is  one  of  the  first  to 
assail  the  man  responsible  for  commutator  upkeep,  and  is  one 
which  occurs  on  new  and  old  machines  of  first  class  or  second 
rate  construction,  with  great  impartiality.  The  micas  stand 
out  above  the  copper  and  gives  the  impression  that  they  wear 
away  less  rapidly  than  the  latter.  This  is,  however,  only 
half  a  truth  and  would  not  explain  the  blackening  and  burning 
of  the  copper  and  its  wearing  away  right  up  to  the  mica.  Brush 
vibration,  and  the  sparking  which  occurs  when  the  brush  jumps 
on  an  incipient  "  high  mica,"  aggravate  the  latter  and  cause 
heavy  brush  wear.  The  sparking  or  arcing  which  occurs  between 
brush  and  commutator  contributes  at  least  as  much  as  the 
softness  of  the  copper  to  be  wearing  down  of  the  latter  (leaving 
"  high  micas  ").  In  clean  situations  and  where  the  machine  will 
have  regular  skilled  attention,  high  micas  may  be  cured  by 
the  radical  method  of  cutting  them  down  below  the  level  of 
the  copper  bars.  This  may  be  done  by  a  short  length  of  old 
hacksaw  blade  mounted  in  a  suitable  handle  or  by  any  other 
convenient  tool.*  Dirt  must  not  be  allowed  to  accumulate  in  the 
shallow  slot  thus  formed  between  bars  ;  if  it  is  likely  to  do  so, 
the  high  micas  had  better  simply  be  levelled  either  by  sand 
paper  on  a  curved  block  or  by  a  "  commutator  stone."  The 
latter,  being  rigid,  secures  a  truly  cylindrical  finish  on  the  com- 
mutator and  avoids  the  formation  of  flats.  Though,  often 
recommended,  abrasive  brushes  should  be  used  very  cautiously, 
as  a  cure  for  high  micas,  since  they  naturally  increase  com- 
mutator wear  and  heating.  ■  

*  See  "  Practical  Dynamo  and  Motor  Management,"  7d.  post 
free  from  Electricity  Office, 
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IMPROVEMENTS  IN  ELECTRICAL  EQUIPMENT. 


It  would  be  difficult  to  mention  any  industry  in  any 
part  of  the  world  that  is  not  aided  by  electricity  in  some 
form  or  other,  and  it  would  also  be  difficult,  says  Mr.  R.  R. 
Smith,*  to  mention  any  industry  where  electricity  has 
been  tried  and  failed.  To-day  the  position  of  electricity 
in  industry  is  unchallenged.  The  improvements  in  electrical 
equipment  of  every  kind  in  point  of  efficiency  and  reli- 
ability have  been  remarkable  during  the  past  twenty  years, 
and  the  opinion  is  frequently  expressed  that  the  electric 
venerator  and  motor  have  now  almost  reached  perfection. 
There  is  much  justification  for  this  claim,  for  it  would  be 
difficult  to  improve,  electrically  or  otherwise,  upon  the 
efficiency  of  a  modern  motor,  switch  or  cable.  There  are, 
however,  certain  parts  in  most  electrical  apparatus  which 
have  not  been  improved  to  any  great  extent  during  the  past 
twenty  years,  and  such  parts  limit  reliability  to  a  certain 
extent. 

For  reasons  of  economy,  electricity  is  used  to  a  greater 
or  less  extent  in  practically  every  large  colliery  to-day, 
and  a  good  many  old  and  small  pits  are  enabled  to  continue 
working  only  by  electrical  means.  As  the  author  points 
out,  electricity  would  be  used  much  more  extensively  in 
collieries  but  for  suspicions  which  are  still  entertained  by 
many  people  concerning  its  safety. f  In  the  following 
paragraphs  improvements  are  suggested  which  would 
certainly  serve  to  make  electrical  apparatus  more  reliable 
and  thus  allay  prejudice  which  still  exists. 

Wanted — Non-Flammable  Insulation. — Mr.  Smith 
makes  a  powerful  plea  for  the  invention  of  non-flammable, 
non- hygroscopic  insulating  material  for  generators,  motors, 

*  In  a  paper  before  the  Lancashire  branch  of  the  Association 
of  Mining  Electrical  Engineers. 

I  How  unjustified  these  suspicions  are  in  reality  is  shown  by 
the  following  extract  :— "  The  annual  report  of  H.M.  Inspector 
of  Mines  shows  that  fatal  electrical  accidents  in  mines  are  less 
than  1  per  cent,  of  the  total  fatal  accidents,  whilst  the  number  of 
non-fatal  accidents  form  a  yet  smaller  percentage  of  the  total 
number.  Further,  most  of  the  electrical  accidents  which  do 
occur  are  distinctly  avoidable,  being  due  to  neglect  or  contra- 
vention of  rules  and  regulations  which,  if  observed,  would  secure 
absolute  safety  ;  practical  joking  is  responsible  for  a  number  of 
serious  accidents  every  year,  and  cannot  be  too  strongly  con- 
demned wherever  electrical  apparatus  is  concerned."  Electrical 
Engineering  Practice,  by  J.  W.  Meares  and  R.  E.  Neale  (25s.  net). 


cables  and  (particularly)  transformers.  If  he  somewhat 
underrates  the  safety  of  present-daj'  insulating  materials 
in  respect  of  fire  and  moisture  risks,  his  general  argument, 
is  sound,  and  the  evolution  of  insulating  materials  abso- 
lutely proof  against  fire  and  moisture  would  be  a  matter 
for  general  congratulation. 

Insulating  materials  at  present  in  use  on  electrical 
machinery  include  linen,  cotton,  rubber  tape  and  other 
inflammable  material,  generally  treated  with  varnish  com- 
posed of  naphtha,  methylated  spirit,  shellac,  resin  paraffin 
wax  or  other  highly  inflammable  ingredients.  Amongst  the 
non-flammable  insulating  materials  available  for  electrical 
machinery  may  be  mentioned  mica,  which  is  generally 
used  as  insulation  in  the  rotor  or  stator  slots  of  multipolar 
machines  where,  even  if  it  were  inflammable,  it  is  so  enclosed 
that  it  could  hardly  burn. 

The  author  points  out  that  if  two  or  three  hundred  yards 
of  bitumen  cable  caught  fire  in  a  mine,  the  dense  clouds  of 
smoke  evolved  would  leave  little  chance  of  escape  for  any- 
one in-bye.  This  is  so,  of  course,  but  it  ought  to  be 
practically  impossible  for  anything  like  so  great  a  length'.of 
cable- to  burn  unmolested.  It  is,  however,  undeniable  that 
flammable  insulation  favours  the  propagation  of  fire 
whether  started  by  the  arc  at  a  fault  or  by  any  other  cause. 

The  hygroscopic  nature  of  many  insulating  materials 
makes  it  difficult  to  ensure  reliable  operation  in  damp 
situations  without  paying  special  attention  to  the  insula- 
tion. We  cannot  admit,  however,  that  the  author  is 
justified  in  saying  that  there  is  sometimes  a  case  for  the 
displacement  of  electricity  by  steam  or  compressed  air 
"  because  it  is  not  advisable  to  install  a  motor  in  a  very 
damp  place,  especially  if  it  is  only  required  to  work  oc- 
casionally, and  it  is  always  necessary  to  erect  some  kind 
of  building  to  protect  the  plant  as  much  as  possible,  all  of 
which  adds  to  the  cost."  As  a  matter  of  fact  there  are 
many  types  of  motors  of  proven  merit  which  will  stand  the 
most  severe  atmospheric  conditions,  and  are  yet  quite 
suitable  for  temporary  or  "  jobbing  "  work. 

Though  we  cannot  admit  that  the  author's  remarks  are 
justified  concerning  motors,  we  agree  that  the  sensitivity 
of  paper  insulated  cables  to  moisture  is  frequently  a  hin- 
drance to  their  use  (of  course  there  are  other  cable-insula- 
ting materials  which  may  justly  claim  to  be  waterproof)  ; 
and  that  it  would  be  an  immense  boon  if  a  moisture-proof 
insulating  material  could  be  found  for  use  in  transformers. 
Two  or  three  drops  of  water  in  a  few  dozen  gallons  of  oil 
are  quite  sufficient  to  cause  a  serious  breakdown. 

Bearings. — Induction  motors  have  a  very  small  air  gap 
between  stator  and  rotor  for  the  sake  of  maintaining  high 
power  factor,  etc.  The  gap  is  frequently  little  more  than 
mechanical  clearance,  and  this  involves  considerable  risk 
of  fouling  if  white  metal  lined  bearings  be  used.  Slight 
shortage  of  oil,  presence  of  grit,  or  unsuitable  lubricant 
causes  sufficient  wear  (or  even  actual  melting  of  the  white 
metal)  to  bring  the  rotor  down  on  to  the  stator  with 
disastrous  consequences.  Ball  or  roller  bearings  are  a 
solution  to  the  problem. 

Oil  "  creeping  "  is  often  regarded  as  an  inevitable  defect. 
As  a  matter  of  fact,  some  oil  throwers  are  of  very  little  use. 
Improved  oil  throwers  and  circulating  grooves  and 
channels  save  much  trouble  and  expense. 

Motor  Starters. — The  author  suggests  that  consider- 
able improvements  are  possible  in  starting  methods  and 
gear  for  squirrel-cage  induction  motors,  particularly  with 
a  view  to  reducing  the  starting  current  required.  At 
present,  where  a  number  of  squirrel-cage  motors  are  in  use, 
frequently  starting  and  stopping,  the  overload  coils  or  fuses 
(particularly  in  main  switches)  have  to  be  set  so  high  to 
remain  unaffected  by  the  starting  current,  that  they  give 
very  limited  protection  at  other  times.  This  is  especially 
the  case  where  there  are  a  number  of  high  speed  motors. 
The  use  of  a  time-lag  device  gets  one  out  of  the  difficulty, 
but  it  is  the  author's  experience  that  there  are  "  few  if  any 
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really  satisfactory  time-lag  devices  on  the  market.  Doubt- 
less "he  is  thinking  specifically  of  mining  service  when  he 
makes  this  sweeping  assertion. 

\nother  assertion  which  will  hardly  go  unchallenged  is 
that  the  attachment  of  rotor  bars  to  short-circuiting  rings 
forms  "  a  very  weak  spot  in  the  construction  of  sqmrre 1- 
cage  motors."  Admittedly  a  simple  soldered  joint  is 
unreliable,  but  such  could  not  be  called  good  modern 
practice.  There  are  squirrel-cage  motors  on  the  ma  k 
which  realise  to  the  full  the  mechanical  and  electrical 
security  which  the  simplicity  of  their  components  and 
modus  operandi  makes  possible.  cw;tch- 

The  author  admits  that  recent  improvements  m  switch 
eear  especially  that  for  mining  service,  give  great  advan- 
ce's-" but  there  still  remains  room  for  further  improve- 
ments It  would  be  difficult  to  point  out  any  specific  defect 
because  there  are  so  many  different  types  and  designs  of 
S  on  the  market,  but  they  all  have  some  weakness. 
This  is  doubtless  true,  but  not  very  helpful.  How  many 
p£es  of  apparatus  or  machinery  are  *ere  electrical  or 
not— which  have  not  some  weakness  and  do  not  leave 
room  for  further  improvements  ? 

We  are  in  complete  agreement,  however,  with  such 
improvements  as  tL  author  does  sugge st :  m  s^tehgea 
viz    the  avoidance  of  small  screws,  nuts  and  pins  (especi 
X' in  vita  parts  of  the  mechanism)  ;   more  robust  con- 
struction of  no-volt  release  coils  ;   and  the -avoidant  oi 
porcelain  in  parts  where  its  breakage  might  lead  to  serious 

trThee  utility  of  the  average  auto-transformer  type  of 
starter  is  limited  by  the  fact  that  after  ^t^^ 
once  the  starter  may  not  be  used  again  for  \  hour  or  so 
for  fear  of  burning-out  the  transformer. 

Whilst  we  believe  that  the  author  over  estimates  the 
decree  to  which  modern  electrical  equipment  for  mines  is 
Swe,  his  suggestions  are  obviously  made  m  good 
faith  and  on  the  whole  they  are  quite  j  ou^  ^ 
meantime  the  popularity  of  ^^"^^^ 
continues  to  extend,  and  we  believe  that  most  of  the  pre 
£a£sSl  remaining  against  its  use  is  prejudice .plain  and 
simple,  and  not  justified  by  evidence  to  the  eflect  that 
"  the  margin  of  reliability  without  sacrificing  efficiency  is 
combatively  small  compared  with  steam  or  compressed 
comparative  y  sm        J  can  always 

hold  theh^wn,  whilst  the  figures  given  in  our  footnote  to 
an  earlier  paragraph  are  sufficient  testimony t .the ^safety 
of  electricity  in  mines.  Electrical  equipment  by  the  best 
British  makers  is,  humanly  peaking,  absolutely  safe  and 
rehable  so  long  as  it  is  selected,  installed  and  operated, 
.under  proper  supervision.  ^^^^ 

COMMUTATOR  FLATS. 

One  of  the  most  annoyn^md 
causes  of  sparking*  die  commu Jator       at  whjch,^ 
U  is  naturally  below  ^ge^eral  cy  1^  until  the 

commutator,  can  «ty  te  ^ea  »J  cvUndrical  surface.  The 
low  spot  becomes  part  o   the  true  c  inch ac  ^  ^ 

oyt^ard  appearance  of  the     fiat     is  a  *    h  Ush. 

commutator  bar  owmg  to  the  lo* met?l  escapi^  g  F 
ing  influence  0  ^  brushe  s.  t  a  f£™  ^  it  „ 

by  an  accidental  blov, o. by  ^  ^>    J  us         k)   of  a 

ZZ^^or  bar  .may  cause  sufficient  unb« 
*  ^X^^^Z*  cg— or  and 

^trmiryVS' commutator  bar,  or  even  eceen- 
A  high  mica,  ^  »  "  *  causes  the  brashes  to  jump, 

lllT^rt^TZclnt  bu.nimr  a  flat  behind  the 
£g  portlon'  of  the  commutator.      The  only  permanent 


remedy  is  to  remove  the  cause.  It  may  be  possible  to  dis- 
pose of  a  newly-formed  flat  by  aid  of  glass-paper  or  car- 
bcrundum-paper  mounted  on  a  curved  wooden  block,  but 
in  many,  if  not  most,  cases,  it  is  necessary  to  file,  turn  or 
grind  the  commutator.  Considerable  skill  and  experience 
is  needed  to  use  a  file  successfully  to  true  up  a  commutator. 
It  is  safer  to  do  the  work  in  the  lathe  or  use  a  turning 
or  grinding  attachment  whilst  running  the  armature  in  its 
own  bearing's.  High  micas  must  be  undercut  periodically. 
Unless  a  flat  is  removed  completely  it  will  rapidly  grow 
again. 


LIMITATIONS  OF  UNDERGROUND  AND 
SUBMARINE  POWER  CABLES. 


There  are  already  in  successful  service  a  few  submarine 
cables    transmitting  considerable   quantities   off  qleotrical 
energy.    For  instance,  an  18,000  h.p.,  11,000  volt  cable  z\ 
miles  in  length  is  laid  at  a  depth  of  200  ft.  across  the 
Golden  Gate  (San  Francisco);  and  a  5,000  kw.,  3-phase. 
25,000  volt  cable  is  laid  at  a  maximum  depth  of  125  ft. 
between  Sweden  and  Denmark.*    These  cables  were,  how- 
ever, adopted  only  from  necessity,  and  there  are  very  de- 
finite limitations  to  the  possibilities  of  underground  or  sub- 
marine power  cables,  which  it  is  only  necessary  to  appre- 
ciate in  order  to  realise  the  impracticability  of  sensational 
schemes  which  have  been  proposed  from  time  to  time  for 
the  use  of  such  cables  in  transmitting  'quantities  of  elec- 
trical energy  over  long  distances.    In  the  first  place,  cables 
for  transmitting   high  power   at   high  pressure   are  very 
costlv,  and  this  consideration  alone  is  sufficient  to  restrict 
unde'-ground  and  submarine  cables  to  short  connections  in 
towns" or  across  railway  yards,  etc.,  or  to  connections  across 
straits  or  estuaries. t  "  There  is,  however,  a  definite _  tech- 
nical limitation  to  such  cables,  quite  apart  from  considera- 
tion of  cost,  and  this  is  well  expressed  in  the  following 
sentences  :  The  electrostatic  capacity  of  underground  (or 
subnarine)  cables  is  very  high  compared  with  that  of  over- 
head cables  because  the  distance  between  the  conducting 
ceres  is  relatively  very  small,     Also  the  specific  inductive 
capacity  of  the  rubber  or  paper  insulation   is  from   2  to 
4  times  greater  than  that  of  air,  and  this  causes  a  corre- 
sponding' further  increase  in  the  capacity  of  the  cable.  The 
latter  consequently  forms  a  condenser  of  high  capacity-- 
two  or  three-tenths  of  a  microfarad  or  more  per  mile  is 
not    an    uncommon    value    (i.e.,  something  of    the  order 
of    10   to   50  limes   the   capacity   of    an    overhead  line). 
This    together  with   the  difficulty  and   cost  of  insulating 
cable's  for  verv  high  voltages,  makes  it  impracticable  to 
transmit  a.c.  power  to  any  great  distance  by  underground 
or  submarine  cable. 

In  most  large  cities  3-phase  cables  operating  at  11,000 
to  23,000  volts  are  laid  underground,  or  alongside  electric 
railways  for  distances  nip  to  10  miles  or  so,  but  nothing 
in  the'  way  of  long  distance  a.c.  transmission  by  cables 
haibU  or  is  likely  to  be  attempted.  When  it  ,s  stated 
that  about  2,500  kva.  of  plant  is  required  merely  to  supply 
chargmg  current  to  30  miles  of  30,000  volt  50  cycle  three- 
phase  cable,  the  difficulties  of  the  case  will  be ^PFeciated. 
Even  though  the  power  factor  of  the  cable  be  very  lo 
I Tthat  only  2  or  3  per  cent  of  the  charging j  current  realh 
reotesen'  wasted  energy,  the  remaining  wattless  cur 
reS  involves  idle  copper  in  the  generating  and  transmiss.on 

""'For'most  economical  results  with  transmission  of  elec- 
i  •  1  onprcrv  bv  cable  the  Thurv  continuous  current,  series 
SSnfSSdX^.  The  Metropolitan  Electric  Supply 
C      Inv    a  Thury  transmission  designed  for   10,000  kw 

*See  also  ElectrTaTir^eering  Practice,  by  Meares  and 

N|te  all5'  Alternating  Current  Electricity,  2nd  Course,  by 
Timbie  and  Higbie.    13s  6d.  net. 
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enter  into  the  case  in  direct  current  working'.  Also,  a  given 
thick  ness  ol  insulation  will  safely  withstand  much  higher 
continuous  current  pressure  than  a.c.  pressure.  Whereas 
ih"  commercial  limit  is  aboul  30,000  volts  for  three-phase: 
3<>  cycle  cables,  continuous  current  cables  operating  in  a 
'1  bury  system  may  be  worked  at  300,000  volts  between  ex- 
treme conductors  in  the  scries  circuit  (150,000  volts  maxi- 
mum p.d.  to  earth). 


P.  T.-H.  OIL  BREAK  SWITCHES. 


We  are  in  receipt  of  a  very  interesting  booklet  from  I  he 
British  Thomson-Houston  Co.  describing  their  Type  O  Form 
E  oil  break  switches.!  These  switches  are  designed  for 
us,-  on  heavy  alternating  current  three-phase  circuits  up  to 
650  volts.  They  are  suitable  for  mounting  on  switchboard 
panels  two  inches  thick,  the  switch  body  being  mounted  on 
the  back  and  the  switch  operating  handle  on  the  front  of 
the  panel.    Fig.  i  is  a  clear  illustration  of  this. 


Fig.  1. — 3,509  Amp.  O.E.  Oil  Switch.    Switch  Trippped 
Oil  Tank  Lowered. 

The  oil  switches  are  made  in  two  sizes,  rated  respectively 
2,000  and  3,500  amperes,  these  being  continuous  ratings  at 
50  cycles  or  less.  In  selecting  an  O.E.  switch  for  a  given 
machine  or  transformer,  the  current  capacity  of  the  switch 
must  be  based  oh  the  two  hours  guarantee  of  the  machine 
or  transformer  in  question  (taking  power  factor  also  into 
account),  this  being  practically  equivalent  to  continuous  load 
on  the  switch. 

The  oil  tank,  contacts,  and  operating  mechanism  are  all 
mounted  on  a  carefully  selected  and  impregnated  slate  base, 
which  is  fixed  to  the  back  of  the  panel  and  supported  from 
the  floor. 

Contact  is  made  by  laminated  brushes  bearing  on  solid 
copper  blocks.    These  brushes  ara  of  the  butt  contact  tvoe. 


making  true  contact    under  heavy  pressure,   and   are  pro 
vided  with  renewable  sparking  contacts  for  the  protection 
of  the  main  contacts.    The  contacts  are  so  designed  as  to 
utilise  to  the  full  the  stfong  magnetic  field  surrounding  the 
heavy  current-carrying  parts. 


Fig.  2. 

The  contact  brushes  are  connected  to  the  operating 
mechanism  by  means  of  four  vertical  tension  rods,  which 
are  capable  of  independent  adjustment  so  as  to  ensure  uni- 
form contact,  and  terminate  in  a  common  cross-head.  The 
contacts  are  insulated  from  the  tension  rods  with  solid  mica 
and  varnished  paper.  The  oil  tank  is  constructed  of  stout 
sheet  metal  with  folded  rolled  joints  riveted  and  soldered; 
no  rivets  are  used  below  the  oil  level.  The  tank  is  lined 
with  treated  wood,  and  barriers  of  similar  material  are  pro- 
vided between  the  phases.  Fig.  2  gives  the  dimensions  of 
the  switches. 


Scarcity  of  Electricians  in  South  Wales. — Owing  to  the  cal 
of  the  military  there  is  now  a  perceptible  dearth  of  electricians 
in  South  Wales  and  at  many  of  the  public  generating  stations 
the  staffs  have  been  so  considerably  reduced  that  the  greatest 
difficulties  present  themselves  in  carrying  on  the  work  necessary 
for  the  supply  of  energy.  The  Newport  Corporation  are  en- 
quiring for  installations  inspector,  mains  foreman,  high  tension 
joiners,  fitters,  turners,  wiremen,  and  a  female  timing  clerk,  and 
promise  top-wages  and  constant  employment.  In  some  of  the 
most  important  colliery  districts  there  is  also  shortage  of  elec- 
tricians, and  the  military  authorities  will,  it  is  expected,  be 
pressed  to  release  suitable  men. 

The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J. 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians, 
anti-aircraft  officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92 
illustrations.    2s.  9d..  Dost  free  from  Electricity  Office. 
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THE  WORK  AND  TRAINING  OF  THE  ROYAL 
FLYING  CORPS. 


This  IS  the  title  of  a  special  issue  published  by  the  pro- 
prietor* of  the  Illustrated  London  News,  and  it  is  intended 
to  rover  every  branch  of  the  R.F.C.s  activities  A  careiul 
perusal  of  this  really  splendid  production  in  photogravure 
will  enable  our  readers  and  the  public  at  large  to  know  what 
admirable  work  'this  corps  is  doing.  The  introduction  is  by 
Lord  Hugh  Cecil  and  the  price  is  2s.  6d.  net.  We  can  only 
say  that  it  is  an  artistic  work  which  will  prove  of  direct 
value  and  historical  interest  to  those  who  may  in  the  far 
future  wish  to  gain  seme  idea  of  the  early  activities  of  this 
new  and  virile  We  in  the  days  of  its  comparative  youth. 
We  feel  sure  it  will  interest  our  readers,  and  advise  them 
to  make  early  application  for  copies  through  their  local 
newsagents  as  the  demand  is  sure  to  be  very  great. 
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SOURCES  OF  OIL  IN  THE  BRITISH  EMPIRE. 

In  many  directions  the  war  has  led  us  to  take  stock  of 
the  latent  resources  of  the  British  Empire,  and  some  in- 
teresting examples  of  such  developments  are  afforded  by  a 
series  of  lectures  which  are  being  delivered  at  the  London 
School  of  Economics.  A  lecture  by  Professor  J.  S.  S.  Brame, 
of  the  Royal  Naval  College,  Greenwich,  on  Nov.  2nd,  dealt 
with  "The  Mineral  Oil  "Resources  of  the.  Empire."  The 
discovery  of  mineral  oil  about  half  a  century  ago  has  led  to 
revolutionary  developments  in  locomotion,  and  since  the  out- 
break of  war  we  have  had  an  appcrtunity  of  realising  its  im- 
portance in  many  naval  and  military  directions,  e.g.;  for 
motor  traction,  submarines  and  aeroplanes  and  airships. 
Naturally  the  immense  demand,  and  the  restrictions  of  cer- 
tain supplies,  has  led  to  a  diligent  survey  of  sources  of  oil 
within  the  Empire.  ' 

Professor  Brame  mentioned  that  India  contributes  by  far 
the  largest  proportion  of  oil  furnished  by  the  Dominions 
and  Colonies,  the  output  reaching  about  one  million  metric 
ton-  per  annum,  the  bulk  of  which  comes  from  Burma.  In 
1916  the  output  from  this  field  was  nearly  three  hundred 
million  gallons.  Assam  contributes  about  dl  million  gallons, 
and  recently  a  good  strike  was  made  at  Attock,  in  the 
Punjab.  Trinidad  has, recently  obtained  a  more  important 
position  in  oil-production,  furnishing  32  million  gallons  in 
1916,  while  Barbados  also  holds  promise  of  a  remunerative 
field  of  supply.  Canada,  although  oil  was  discovered  in  this 
field  simultaneously  with  the  discoveries  In  the  United  States, 
has  hardly  fulfilled  expectations  so  far,  and  there  has  been 
a  great  decline  in  production  during  recent  years.  There 
are,  however,  prospects  of  new  discoveries  in  the  northern 
part  of  Alberta  and  in  the  Mackenzie  district.  One  very 
interesting  fact  mentioned  by  Professor  Brame  was  that  in 
Calgary,  Alberta,  an  oil  was  produced  which  was  practic- 
ally a  natural  petrol. 

Among  other  fields  may  be  mentioned  Taranaki,  in  New 
Zealand,  Sarawak,  and  British  North  Borneo.  Australia 
..nd  South  Africa  cannot  be  regarded  as  promising.  In 
Egypt,  however,  a  valuable  oil  field  has  been  located  near 
to  the  Suez  Canal. 

The  occurrence  of  oil  in  measurable  quantities  in  Eng- 
land mav  also  be  noted,  and  recently  steps  have  been  taken 
to  investigate  possible,  additiona1  sources  of  .supply.  At  pre- 
sent the  Scottish  oil-shale  industry  furnishes  about  3  million 
tons  of  shale  per  annum,  from  which,  on  the  average,  23 
gallons  of  oil  per  ton  of  shale  is  produced.  It  has  recently 
been  discovered  that  there  is  an  outcrop  of  these  shahs  in 
Norfolk. 

Finally,  the  lecturer  referred  to  the  vast  Athabasca  tar- 
sands,  extending"  over  more  than  2.000  miies,  which  yield 
oil  01  distillation.  It  is  computed  that  the  possible  yield 
from  these  beds  might  furnish  200,000  million  tons  of  oil 
or  sufficient  to  last  the  world  at  its  present  rate  of  consump- 

 !  ,  *  

Arithmetic  of  Electrical  Engineering.  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  30 
exercises.    Price  2s.  3d.  net,  post  free  from  Electricity  Office. 


tion  for  nearly  2,000  years.  There  exploitation  on  a  large 
scale  has  been  deferred  until  there  is  a  marked  increase  m 
the  price  of  free  oil,  and  until  the  country  is  provided  with 
better  transport  facilities.  This  large  reserve  may,  how- 
ever   one  dav  prove  invaluable  to  the  Empire. 

In  spite  of  these  widely  distributed  sources  of  supply 
the  production  of  the  British  Empire  is  stilt  relatively  small, 
probhblv  not  more  than  2.4  per  cent,  of  the  worlds  output, 
of  which  nearly  2  per  cent,  comes  from  In-iia.  1  he  present 
output  from  shale  "distillation  mav  amount  to  an  additional 
o  4  per  cent.  Hence  the  efforts  being  made  to  develop  ex- 
isting sources,  and  to  find  new  fields  of  supply  within  .he 
Empire  are  fully  justified.  

BUSHING  FOR  CONDUIT  RISERS  IN  REINFORCED 
CONCRETE  BUILDINGS. 


By  Robert  Oster. 


If  provision  has  not  been  made  during  the  design  and 
construction  of  a  reinforced-concrete  building  for  installing 
conduit  risers,  much  trouble  and  expense  is  involved 
in  their  subsequent  installation.  Frequently  one  finds  in 
concrete  buildings  that  the  risers  have  not  been  installed 
until  after  the  concrete  work  was  completed,  which  means 
that  it  was  necessary  to  drill  through  solid  tloors  with 
the  probable  chance  of  striking  metal  reinforcement, 
which  was  likely  to  cause  the  hole  to  be  enlarged,  or  to 
require  another  hole  to  be  drilled,  either  of  which  throws 
the  riser  from  the  true  vertical.  Of  course,  this  is  very 
slow  and  expensive  work,  and  therefore  everything  should 
be  done  to  secure  a  proper  location  of  the  risers  and 
provision  so  that  they  may  be  installed  easily. 

I  have  found  that  where  the  size  and  location  of  the 
risers  have  been  shown  on  the  plans  the  best  method 
of  avoiding  drilling  of  floors  is  to  provide  a  set  of  bushings 
through  the  forms  before  the  concrete  is  poured.  For 
this  purpose  I  procure  a  quantity  of  metal  downspout, 
preferably  smooth  pipe  in  place  of  corrugated.  The 
inside  diameter  of  this  spout  should  be  slightly  larger  than 
the  outside  diameter  of  the  conduit.  Several  different  sizes 
may  be  needed.  Slot  the  end  of  the  spout  with  a  pair 
of  ordinarv  tin  snips  to  the  depth  of  one  inch  or  more. 
The  width  of  the  slots  can  vary.  Then  bend  the  metal 
outward  at  right  angles  between  the  slots,  so  as  to  form 
a  sort  of  broken  flange.  Cut  the  spout  about  one  inch 
longer  than  the  thickness  of  the  floor.  Now  locate  the 
position  of  the  conduit  riser  and  mark  it  on  the  concrete 
form  Then  fasten  the  spout  securely  to  the  form  where 
the  conduit  is  to  be  installed,  nailing  through  the  flange 
to  secure  the  inverted  spout  to  the  form.  The  top  of 
the  spout  should  then  reach  about  one  inch  above  the 
finished  floor.  The  spout  is  then  filled  with  sand.  The 
reinforcement  and  concrete  are  then  put  in  place  without 
chance  of  disturbing  the  spout,  -which  when  the  form  is 
removed  and  sand  allowed  to  run  out  leaves  a  clear  hole 
through  which  riser  is  easily  run.—  Electrical  Engineering, 
New  York. 


County  of  London  Volunteer  Engineers.— Orders  for 
the  week  bv  Lieut  .-Colonel  C.  E.  Clay,  V.D.,  Commanding. 
Officer  for  the  week  :  Lieut  .  W.  J.  A.  Watkins.  Bnljs  : 
Week  ending  Saturday.  Dec.  1st— Monday,  No.  3  Co.,  lett  halt 
recruits,  signalling,  a'.SO  ;  Tuesday,  physical  drill  and  bayonet 
exercise  7  30;  Wednesday,  No.  1  Co.,  6.30;  Thursday,  No.  » 
Co  6,  signalling  ambulance,  6.30  :  Friday,  No.  3  Co.,  right  half 
recruits  6  30  :  Saturday,  Commandant's  Parade,  2.45  at  Head- 
quarters, uniform,  for  route  march  and  drill.  Compulsory 
for  A,  B  and  C  men  unless  special  leave  is  obtained.  Other 
orders  as  usual.  i_ 

.  L  —  

Field  Telephones  for  Army  Use,  Including  an  Elementary 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  R. A. 
A  nraotioal  book  for  all  who  are  interested  in  the  use  of  Field  Tele- 
ph&ies.  13t ipp 70  Illustrations.  2s.  9d.  post  free  from  Electricity 
Office. 
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LAMPS. 

OSRAM  :  WOT  AN  MAZDA  BRITANNIA 
WESTINGHOUSE  .  EDISWAN  FOSTER 
STEARN  •  Z  •  TANTALUM  CARBON. 


Piace    your    orders  now. 

We  can  give  you  delivery  from  stock  of  all  the  lamps  you  require. 
The  lamps  that  your  customers  ask  for,  not  only  because  they  are 
well  advertised,  but  because  they  are  economical, 
efficient,  and  have  a  long  useful  life. 

W e  issue  a  handy  little  list  of  all  present  day 
standard  lamps.    May  we  send  you  a  copy? 


1  18- 120,  Charing  Cross  Road,  London,  W.C.  2. 


ft 


"frtfitrlaft  (Smile 

(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 

WILL  STAND  HEAVY  BOOSTING  CHARGES. 

Its  life  is  between  two  and  three  limes  that  of  an  ordinary  flat  plate. 
It  can  be  discharged  on  emergency  at  any  rate  that  other  current- 
carrying  parts  of  the  equipment  can  carry.  Its  record  for  the  past 
four  years  stands  as  absolute  proof  of  the  correctness  of  its  design. 


C.E.S.Cfi  07a 


CIRCULAR  40 

describing  the  cell  in  detail  will  be  sent  post  free  on  application. 


ELECTRICAL  CLIFTON  JUNCTION. 

STORAGE  CO.  LONOO™^H™TER' 

LIMITED  ^        39.  VICTORIA  STREET,[S.W 
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ELECTRICITY. 
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HART 

ACCUMULATOR  CO.,  LTD 

STORAGE  BATTERIES 

SUITABLE  FOR 

ALL  PURPOSES. 

Write    foi     Illustrated  Catalogue. 


STRATFORD,  LONDON. 


Contractors  to  the  British  and  Foreign  Admiralties,  Shipyards  and  Railways  ;  also  on  India  and  War  Office  Lists. 

THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD., 

PORTABLE  ELECTRIC  DRILLS, 


THE    LARGEST    MANUFACTURERS  OF 

Portable  Electric  Tools 

FOR    ALL  PURPOSES. 

THE  "DUNTLEY"  HEAVY  DUTY 
AIR  COOLED  ELECTRIC  DRILLS 
AND  GRINDERS 

Represent  the  last  word  in 

PORTABLE  DRILLING.  REAM- 
ING. TUBE  EXPANDING  AND 
GRINDING  TOOLS. 

Wound  for  all  Currents  and 
Voltages. 

Designed  to  withstand 
the  heavy  overloads 
incidental  to  hard  and 
continuous  work  with- 
out damage. 

General  Offices — 

EGYPTIAN  HOUSE, 
170,  PICCADILLY,  LONDON,  W.  1. 

Teleg.  Add. :  "  Caulking-Piccy-London." 
Telep.  No.:  Gerrard  9215  (3  lines). 

Main  Factory-FRASERBURGH,  SCOTLAND. 


Made  in  various  sizes, 
Capacities  ft  in.  to  2  in.  metal. 

Machines  for  Engineers,  Shipbuilders, 
Aeroplane  Builders,  Iron  Founders, 
Motor  Car  Builders,  Motor  Garages. 

PORTABLE 
ELECTRIC  BLOWER 

Direct  and  Alternating  Current, 

For  cleaning  the  windings 
of  Electrical  Machinery  and 
Switchgear. 


Magnetic   Drill  1  Post 
for  Drills  up  to  J"  in 
capacity. 


Write  for  our  latest 
Catalogue 
No.  8. 

London  Showrooms  and  Repair  Works  : 
73-75-79-80.  YORK  STREET.  S.W.  1.  near 
St.  James's   Park  Station,  District  Railway. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Our  Special  pattern 
(Regd.  No.  403.835). 


Full  Size  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


Width  (nom)  | 

1*'  1  U'  1  If  1  li*  1  2'  |  24'  |  3'  | 

34'  |  4' 

jrROOVES     ...  | 

V  I       1  i'  1      1  *'  |  *'  1  *'  1 

r  I  r 

Tupelo  i 
Pbice  f 

QUOTED    ON  APPLICATION. 

Trade 

Allowance  for  Quantities  on  Application 

VIGERS  BROTHERS, 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 

Aonl?ss  67,  KING  WILLIAM  ST.,  LONDON,  E.C. 


GLUE  POT  HEATERS. 

SOLDERING  IRON 

HEATERS. 

WAX  MELTERS. 
METAL  POTS. 
CORE  DRYING  OVENS. 
ENAMELLING  OVENS. 
IMMERSION  HEATERS. 
HOT  PLATES. 
AIR  WARMERS. 


And  all  kinds  of 
Special  Electrical 
Apparatus  for 
Munition  Works, 
Shell  Filling 
Factories  and  all 
Manufacturing 
purposes. 

BELLING  &  CO., 
Derby  Rd.  Works, 
Montague  Road, 
Edmonton,  N.  18. 
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TO   OUR  READERS. 

Electriciit  is  published  evory  Friday,  and  is  on  salt  at  the  principal 
Railway  Station  Bookstalls  and  Newsagent*  on  tliat  day.  It  has  a  very 
large  aale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with  their 
riewB. 

New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9d.  a  quarter,  in 
advanoe,  postage  prepaid  in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

AH  remittances  payable  to  the»  Publishers,  S.  Rentell  and  Co.,  Ltd., 
S6  39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 

Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address 
No  postage  need  be  paid. 


Current  Topics. 


In  view  of  the  flood  of  criticism  which  has  been 
levelled  against  the  selection  of  Mr.  C.  H.  Wording- 
ham   as  the  new  President  of  the 
The  President's  Institution,  unusual  interest  attaches 
Address.       to  his  inaugural  address,   and  there 
are  critics  even  of  this  first  or  maiden 
effort  of  the  new  President  on  succeeding  to  the  Chair. 
Personally,  I  fail  to  see  on  whom  the  choice  could  have 
more  deservedly  fallen  ;  Mr.  Wordingham  is  a  member 
of  the  old  pioneer  school  to  whom  the  electrical  en- 
gineering profession  to-day  owes  its  existence.      It  was 
not*  the  academic  mind  which  founded  the  huge  industry 
built  around  electrical   science   since    the    early  dis- 
coveries, but  the  practical  engineer  as  personified  in 
the  new  President  of  the  Institution. 


Such  men  as  he,  and  a  few  of  his  contemporaries 
whose  names  I  need  scarcely  recapitulate,  bore  the 
heat  and  burden  of  the  early  days  of  the  industry, 
when  rules  had  to  be  drawn  up  and  principles  formu- 
lated as  one  progressed.  These  pioneers  were  far  more 
self-reliant  than  the  electrical  engineer  of  to-day  ;  they 
had  to  be,  or  go  under.  Your  modern  electrical  en- 
gineer, in  the  established  branches,  at  all  events,  enjovs 
unique  advantages ;  all  the  spade  work  has  been  done 
by  his  predecessors,  and  it  is  left  to  his  more  fortunate 
self  to  commence  where  they  left  off,  and  with  all  the 
benefit  of  their  recorded  experience. 


The  new  President  has  a  strong  personality,  and  it 
is  characteristic  of  the  man  that  his  inaugural  address 
should  largely  constitute  a  critical  review  of  the  conduct 
of  the  Institution  in  the  past,  coupled  with  a  series  of 
suggestions  for  eliminating  its  shortcomings  and  extend- 
ing the  scope  of  its  utilities  as  representative  of  the 
electrical  engineering  profession.  One  of  the  first  sug- 
gestions to  this  end  is  that  to  ensure  commercial  suc- 
cess, each  particular  branch  of  the  profession  should 
separately  constitute  itself,  or  form  a  subsidiary  asso- 
ciation or  committee  to  watch  over  its'  particular 
interests  as  distinct  from  the  general  interests  of  the 
Institution  as  a  whole. 

It  is,  I  think,  sufficiently  obvious  to  all  my  readers 
that  the  term  ''electrical  engineering"  to-day  covers  such 
a  vast  and  diverse  field  as  to*  necessitate  specialisation 
on  the  part  of  every  man  who  enters  it  with  a  view  to 
a  livelihood.  Although  the  members  of  all  these  various 
"branches  of  the  profession  have  many  interests  in  com- 
mon, they  mu.it  necessarily  fall  back  upon  their  own 
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immediate  contemporaries  in  the  same  branch  so  far  as 
discussion  of  the  more  detailed  affairs  oi  thai  branch 
is  concerned.  For  example,  one  tun  scarcely  expect 
a  telephone  engineer  and  an  exponent  of  high-tension 
power  transmission  to  have  much  in  commofl,  except, 
perhaps,  the  question  of  inductive  disturbance  where 
their  respective  lines  puisne  parallel  courses. 

Another  topic  touched  upon  by  Mr.  Wordingham  was 
that  concerning  provincial  membership.  There  can  be 
no  question  but  that  a  strong  feeling  exists  to-day  that 
London  members  have  a  decided  advantage  over  those 
living  outside  the  Metropolis  and  abroad.  Not  only 
are  they  thought  to  enjoy  greater  benefits  than  provin- 
cial members,  but  there  is  also  a  theory,  without  foun- 
dation, that  the  London  members  run  the  Institution, 
and  that  the  provincial  sections'  have  little  or  no  voice 
in  its  government.  I  personally  know  many  highly 
skilled  and  experienced  electrical  men  in  the  provinces 
who  have  been  approached  on  more  than  one  occasion 
with  a  view  to  inducing  them  to  take  up  membership, 
but  who  have  refused  on  the  ground  that  it  would  be 
of  no  use  to  them  owing  to  their  location  at  a  distance 
from  headquarters. 


In  reviewing  the  work  of  the  Institution  in  London 
itself,  the  President  draws  an  invidious  comparison 
between  it  and  the  Manchester  Engneers'  Club,  the 
latter  institution  being  extraordinarily  successful  as  a 
common  and  popular  meeting  place  for  North  Country 
engineers.  I  personally  often  visit  Manchester  and  have- 
been  a  frequent  visitor  at  the  club  in  question,  so  can 
vouch  for  the  success  of  this  comparatively  new  ven- 
ture. One  cannot  but  agree  with  Mr.  Wordingham 
that  something  might  be  done  to  render  the  Institution 
in  London  as  popular  a  meeting  place  for  the  discussion 
of  engineering  matters  as  is  the  Manchester  venue. 

In  this  respect  Manchester,  of  course,  has  advantages 
in  that  it  is  the  hub  of  a  considerable  engineering  area, 
and  its  Engineers'  Club  is  in  consequence  very  con- 
veniently located.  Then  again,  there  is  more 
camaraderie  among  North  Country  engineers  than 
obtains  in  London,  where  one  can  live  next  door  to  a 
man  all  one's  life  and  never  make  his  personal  asquaint- 
ance.  Readers  who  have  attended  engineering  func- 
tions in  both  cities  will  have  appreciated  the  consider- 
able difference  in  the  atmosphere  of  both  gatherings 
and  will  understand  what  I  mean.  There  is  an  air  of 
reserve  about  the  London  gatherings  which  is  absent 
from  those  in  the  North. 

There  is  much  to  be  urged  in  favour  of  the  special 
lectures  on  comparatively  new  subjects  advocated  by 
the  President.  With  the  exception  of  occasional  papers 
on  such  new  subjects  as  their  exponents  agree  to  pre- 
pare and  deliver,  often  as  the  result  of  considerable 
persuasion  on  the  part  of  the  Council,  members  in  other 
branches  have  little  or  no  opportunity  of  familiarising 
themselves  with  the  real  progress  of  the  applied  science, 
and  innumerable  opportunities  for  useful  collaboration 
between  separate  and  distinct  branches  are  doubtless 
missed  by  this  lack  of  information  regarding  novel  dis- 
coveries and  inventions. 


The  Principles  and  Practice  of  Emctric  Wiring.  By  Archi- 
bald Bursill,  A.M.I.E.E.,  Lecturer  in  Physics  and  Electrical  Engineer- 
ing at  Paddington  Technical  Institute.  Officially  recommended  by 
the  C.  &  G.  Examiners.  With  166  Illustrations.  Crown  8vo,  3s.  lOd. 
net.  post  free  from  Electricity  Office. 
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Another  recommendation  which  has  my  whole-hearted 
support  is  that  some  practical  steps  should  be  taken 
bv  the  Institution  to  interest  the  electrical1  working- 
man,  not  qualified  for  membership  in  any  of  the  grades, 
but  who  is,  nevertheless,  the  very  backbone  of  the 
industry.  As  Mr.  Wordingham  observes,  it  should 
be  possible  to  awaken  in  these  men,  many  of  whom  are 
exceptionally  intelligent,  a  desire  for  a  better  knowledge 
of  the  principles  underlying  their  work.  There  is  no 
reason  why  a  man  who,  by  accident  of  birth  or  other 
circumstances  beyond  his  control,  has  not  enjoyed  the 
educational  advantages  of  his  fellows  in  earlier  years 
should  not  be  able  to  educate  himself  up  to  the  necessary 
standard  and  equip  himself  for  actual  membership,  or 
even  a  seat  on  the  Council.  Many  of  our  best-known 
engineers,  whose  names  have  been  household  words, 
rose  from  comparatively  humble  and  penurious  begin- 
ning's. Moreover,  this  war  will  have  done  much  to 
remove  that  snobbishness  and  "class"  distinction  which 
disgraced  our  social  life  in  pre-war  days. 

The  permanent  exhibition  of  electrical  appliances, 
kept  constantly  up  to  date,  and  always  available  for 
inspection  by  accredited  members  of  the  profession  or 
of  the  public,  is  also  a  splendid  notion,  and  one  which 
mio-ht  well1  be  carried  out  as  soon  as  circumstances 
perrnit.  Such  an  exhibition,  apart  from  its  educational 
value,  would  be  a  splendid  advertisement  of  the  pro- 
gress of  British  electrical  industry,  and,  apart  from  the 
«>st  of  space  to  house  the  exhibits,  there  need  be  no 
special  expense  attached  to  the  scheme,  inasmuch  a? 
firms  and  individuals  would  be  only  too  glad  to  loan 
representative  exhibits  for  the  purpose. 

Those  who  are  fond  of  traducing  indiscriminately  the 
policv  which  led  to  the  growth  of  five  or  six  hundred 
generating,  stations  instead  of  a  few 
Too  Much       really    "central   stations  "    for  the 
Foresight.       electricity    supply   of    this  country 
would  do  well  to  bear  in  mind  the  sad 
experience  of  the  Fort  Wayne— Decatur  electric  rail- 
way    When  this  line  was  built  in  1906,  the  promoters 
showed  too  much  foresight,  or  rather  failed  to  recognise 
the  distinction  between  eggs  and  chickens  !      At  any 
rate   they  designed  their  power  station,  their_  rolling 
stock,  and  their  supply  svstem  on  the  assumtpion  that 
the  Fort  Wayne— Decatur  line  would  be  promptly  ex- 
tended  to  Springfield  (Ohio),  in  which  case  it  would 
have  formed  a  connecting  link  between  two  busy  tramc 
centres  150  miles  apart. 

Unfortunately,  the  extension  scheme  never  mate- 
rialised and  the  power  station  which  was  to  have  been 
kept  fully  loaded  by  the  completed  railway  was  con- 
demned to  operating  at  hopelessly  low  efficiency  in 
serving  a  single  car  running  on  a  three-hour  schedule 
over  the  22  miles  of  line  actually  constructed.  Some- 
thino-  less  than  a  450  kw.  generator,  installed  in  a 
power-house  capable  of  accommodating  two  such  sets, 
was  required  to  keep  expenses  down  to  the  level  ot 
income  '  After  passing  through  many  vicissitudes,  the 
line  has  had  to  be  li  re-engineered  "  in  drastic  manner. 
Energy  i«  purchased  in  bulk  and  distributed  from  two 
modern  converter-substations.  The  old  cars,  using 
single-phase  current  at  6,<3oo  volts,  25  cycles,  have  been 
replaced  by  lighter  cars  (26*  tons  instead  of  40^  tons) 
working  on  direct  current  at  1,200  volts.  The  cost  of 
energy  has  been  much  reduced,  and  about  50  per  cent. 


less  energy  is  consumed  per  car  mile.  (Parenthetically, 
I  may  observe  that  there  is  a  universal  tendency  in 
America  to  reduce  traction  expenses  by  using  light- 
weight, high-efficiency  cars.) 

Now  for  the  development  of  my  argument.  Supposing 
that  all,  or  even  the  most  promising,  of  our  central 
stations  had  taken  a  very  optimistic  view  of  their  possi- 
bilties,  what  would  have  happened?  The  Fort  Wayne 
railway  is  of  quite  recent  inception  (say  12  years).  The 
system  adopted  was  undoubtedly  the  best  available  at 
that  date  to  meet  the  conditions  for  which  it  was 
designed,  but  the  undertaking  came  to  speedy  disaster 
because  its  development  did  not  proceed  "  according  to 
plan,"  and  even  in  these  few  years  the  technique  of 
electric  traction  has  so  far  advanced  that  I  believe  the 
high-tension  d.c.  system  would  now  be  used  even  for 
the  full  150-mile  line. 

A  large  proportion  of  our  central  stations  are  old, 
as  judged  by  the  age  of  the  electrical  industry  and  the 
rapidity  of  its  development.  The  mistake  most  com- 
monly made  was  that  of  incurring  heavy  capital  expen- 
diture, particularly  on  fine  buildings,  and  brick  chimneys 
instead  of  constructing  cheap  and  strictly  utilitarian 
factory-type  buildings.  Had  the  promoters  of  our 
central  stations  designed  the  latter,  on  the  scale  which 
we  now  see  to  be  desirable  they  would,  in  some  cases, 
have  found  their  hopes  disappointed,  whether  by 
administrative  jealousy  or  other  worthier  cause.  .Even 
where  their  hopes  were  on  the  way  to  realisation, 
operating  efficiency  would  have  been  low  during  the 
vears  of  development,  and  in  most  cases  it  would 
merely  have  been  a  race  between  financial  exhaustion 
and  the  obsolescence  of  plans  and  plant  by  advancing 
technique. 

A  certain  amount  of  additional  foresight  would  have 
been  to  the  good  in  some  cases,  and  in  some  respects 
—notably  in  the  way  of  reducing  capital  expenditure— 
but  it  is  no  use  crying  over  spilt  milk,  and  I  am  a 
confirmed  optimist  as  regards  the  future  of  our  central 
stations.  I  think  the  time  has  come  when  no  more 
small  stations  should  be  built  save  under  quite  excep- 
tional conditions.  The  future  lies  with  large  central 
stations  and  overland  transmission  schemes  (not  tor- 
getting  the  electrical  needs  of  farms  and  villages  en 
route).  As  for  existing  central  stations  and  networks, 
I  believe  that,  as  in  the  case  of  the  Fort  Wayne  railway, 
the  old  plant  must  gradually  be  scrapped.  Existing 
networks  can  still  be  utilised,  and  instead  of  many 
small  stations  we  shah  see  a  few  large  ones  and  many 
sub-stations  (in  the  buildings  of  existing  stations  where 
possible).  The  kind  of  current  at  present  supplied  in 
the  individual  districts  can  still  be  produced  by  the 
use  of  suitable  converters  and  motor  generators  in 
the  sub-stations,  but  gradually  we  should  approach 
uniformity'  of  supply  as  well  as  centralisation  ol 
production. 

<\s  foreshadowed  in  a  previous  issue,  a  new  Prelimi- 
nary-Grade paper  in  this  subject  will  be  published  in 
our  next  issue.       It  has  now  been 
Electric-Light     definitely  ascertained,   I  understand,, 
Switching         that  the  results  of  the  previous  (now 
Exam.         being  examined)  will  beat  all  previous 
records.     In  the  face  of  this,  those 
of  my  readers  who  are  interested  in  the  subject  (who 
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Is  not?)  should  need  no  further  inducement  to  try 
their  luck,  assuming  they  have  not  already  done  so. 
I  may  remind  intending  candidates  that  these  exams, 
are  free,  and  thai  they  can  prepare  for  the  same  by 
reading  pages  41-66  in  the  booklet  "  Lektrik  Lighting 
Connections." 

Elektron. 


Questions  and  Answers 
By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  i<*nd  us  questions,  preferably 
•on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
•fee  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited,  from  our  readers.  One  shilling  will  be  paid  for  the  question 
■which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
-entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
■is  final.   

Question  No.  17. 
Can  you  give  me  a  clear  idea  of  "  direct  and  indirect  " 
•electric  lighting  ?    I  would  like  to  know  under  what  con- 
ditions each  system  should  be  fitted,  and  the  advantages 
of  one  system  over  the  other. — •"  Contractor." 


Question  No.  18. 
Can  you  please  give  me  instructions  how  to  install  a 
•small  nickel  plating  bath  ?  I  desire  to  plate  small  brass 
washers,  bolts,  nuts  and  pins.  A  few  practical  hints  on- 
how  to  handle  the  work  and  to  prepare  the  bath  will  be 
appreciated. — ■"  Jaysea." 

(Replies  to  Questions  17  and  18  must  be  received  not  later 
December  1,  191 8). 


Answers   to  Questions. 


Replies  to  Question  No.  13. 
The  first  prize  (10s.)  is  awarded  to  "  Inspector  "  for 
'  the  following  reply  : — 

"  Corn-pole  "  does  not  give  any  particulars  of  voltage, 
•speed  or  method  of  drive.    It  may  accordingly  be  assumed 
that  the  voltage  is  in  the  neighbourhood  of  500  volts,  and 
that  the  speed  is  the  average  value  for  this  size  of  motor, 
I  viz.  : — 800  r.p.m. 

Sparking  troubles  occasionally  result  from  vibration 
caused  by  a  badly  meshing  gear  drive,  but  as  there  is  no 
mention  of  vibration,  possibly  the  motor  drives  the  com- 
pressor by  means  of  a  belt. 

The  motor  will  very  probably  be  of  the  standard  four- 
pole  shunt  wound  type  with  interpoles,  and  as  the  sparking 
appears  to  have  developed  recently,  it  is  unlikely  that  the 
interpoles  are  wrongly  connected.  These,  however,  could 
be  tested  by  means  of  a  compass  held  close  to  the  bolt- 
head  which  secures  the  interpole  to  the  frame.  For  a 
motor,  the  interpole  is  in  advance  of  the  main  pole  of 
(  similar  polarity,  in  the  direction  of  rotation,  or  in  other 
words — if  the  compass  needle  points  north  to  the  interpole 
it  should  also  point  north  to  the  main  pole  immediately 
behind  it. 

An  important  point  when  diagnosing  sparking  troubles 

¥  is  to  test  the  air-gap  between  poles  (both  main  and  corn- 
mutating)  and  armature  by  means  of  feelers.    If  there  is 

I  any  serious  difference  in  air-gap,  sparking  will  result, 
especially  if  the  armature  happens  to  be  lap  wound.  The 
best  remedy  is  to  re-line  or  renew  the  bearing  bushes,  but 

*i  in  some  types  of  motors  it  is  possible  to  adjust  the  end- 

I  shields. 

The  fact  that  the  commutator  is  blackened  about  three- 
parts  of  the  way  round  and  that  the  sparking  is  pronounced 
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A  Valuable  Work  for  Electricians. 


By  RANKIN   KENNEDY,  C.E. 

With  the  recent  remarkable  developments  in  Electrical  • 
Science  there  has  grown  an  urgent  need  for  a  complete  re- 
vision and  re-adjustment  of  all  previous  text-books  on  this 
great  subject.  Still  more  has  that  need  been  felt  in  the 
practical  branches  of  applied.  Electrical  Science  in  the  con- 
struction of  machines,  dynamos,  motors,  testing  instruments, 
etc.,  their  principles  and  application,  all  of  which  have  been 
revolutionised  by  recent  progress  in  the  world     of  Science. 

Newer  and  more  efficient  types  of  electrical  machines 
have  been  evolved,  experimentla  types  have  been  exploited 
and  tested,  the  older  measuring  instruments  for  all  purposes 
have  been  discarded,  and  newer,  more  delicate,  and  infinitely 
more  efficient  types  have  taken  their  place. 

It  will  thus  be  seen  that  there  is  a  great  and  urgent  need 
to-day  for  a  new  and  sound,  practical  work  that  will  deal  in  a 
new,  sound  and  practical  way  with  Modern  Electrical  Practice 
in  all  its  branches,  and  in  all  its  latest  developments. 

A  Book  for  the  Practical  Electrician. 
"  The  Book  of  Electrical  Installations  "  will  do  this,  because 
it  is  the  work  of  a  practical  electrician  who,  before  all  things, 
understands  the  need  that  every  practical  man  experiences 
for  a  book  that  will  tell  him,  in  plain,  practical  language  all 
that  he  feels  he  must  know  and  understand  about  the  in- 
struments and  machines  he  has  to  deal  with  in  his  business. 

Every  Branch  Covered. 

The  work  includes  in  its  comprehensive  scope  a  review  of 
electrical  instruments,  with  reference  ( to  indicators  and  re- 
corders, and  alternating  wattmeters,  electric  pyrometers,  and 
an  electric  spark  recorder — all  of  supreme  importance  to 
electricians  and  electrical  engineers.  The  heavy  branches  of 
electrical  engineering,  dynamos,  motors,  alternators,  trans- 
formers, are  treated  in  great  detail  and  with  profuse  illus- 
trations. A  section  is  devoted  to  the  electric  ignition  and 
electric  illumination  on  motor-cars. 

Dual  ignition  systems  are  fully  dealt  with,  so,  too,  are 
electrical  installation  accessories,  wiring  switches,  switch- 
boards, regulators,  electrical  signals,  telegraphs,  telephones, 
and  wireless  telegraphy. 

A  Guide  to  Repair  and  Maintenance. 
The  work  is  also  an  invaluable  aid  to  the  efficient  main- 
tenance and  repair  of  the  complex  electrical  machinery  now 
so  common  in  every  kind  of  workshop  and  factory  to-day. 
It  is  more  and  more  necessary  that  mechanics,  fitters,  plum- 
bers, engineers-in-charge,  marine  engineers  and  others  should 
have  an  intelligent  knowledge  of  the  subjects  given  in  this 
work. 


A  FREE  BOOKLET. 

To  the  Canton  Publishing  Co.,  Ltd., 

84,  Surrey  Street,  London,  W.C.  2. 

Please  send  me,  free  of  charge,  and  without  any 
obligation  on  my  part,  Illustrated  Booklet  on  the  Book 
of  ELECTRICAL  INSTALLATIONS  and  particulars  of 
your  plan  whereby  the  volumes  are  delivered  at  once, 
payment  being  made  by  small  monthly  instalments 
without  any  extra  cost  to  the  purchaser. 

Name   

Send  this  Form  or  a  Postcard. 

Address   
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at  any  load,  points  to  the  defect  being  in  the  commutator 

itself.  '  ,,. 

Very  possibly  the  trouble  experienced  by  Corn-pole 
is  due"  to  high  mica.    This  may  result  from  any  of  the 
following  four  causes  :  — 

1.  Mica  too  hard,  causing  unequal  wear. 

2.  Carbon  brushes  too  soft  to  keep  mica  segments  flush. 

3.  Insufficient  brush  tension. 

4.  Heavv  starting  conditions  causing  momentary  burn- 
ing of  copper  segments. 

High  mica  can  easily  be  detected  by  running  the  finger 
nail  slowly  round  the  face  of  the  commutator  while  the 
motor  is  at  rest.  If  it  is  not  very  pronounced,  a  thorough 
scrubbing  of  the  commutator  by  means  of  a  strip  of  fine 
carborundum  cloth,  attached  to  a  suitable  wood  block, 
about  6  ins.  long,  with  face  2  ins.  by  3  ins.  cut  to  the 
curvature  of  the  commutator,  will  remedy  matters.  This 
block  should  be  applied  with  a  good  deal  of  pressure  while 
the  motor  is  running  unloaded  and  after  the  mica  segments 
have  been  reduced  to  the  level  of  the  copper,  the  com- 
mutator should  be  kept  bright  by  means  of  glass  paper. 

Emery  cloth  should  not  be  used,  as  emery  is  of  a  con- 
ducting nature. 

The  best  and  most  lasting  cure  for  high  mica  is  un- 
doubtedly to  undercut  the  mica  segments  slightly. 

In  the  case  of  a  25  h.p.  motor  this  would  entail  taking  the 
armature  out,  but  "while  it  was  out  the  opportunity  could 
be  taken  to  skim  up  the  commutator  in  a  lathe  bef  ore  com- 
mencing to  undercut  the  mica  segments.  This  under- 
cutting can  easily  be  carried  out  by  means  of  a  piece  of 
hack-saw  blade  about  1  in.  long,  ground- at  the  sides  of  the 
teeth  until  they  are  slightly  less  than  the  width  of  a  mica 
segment,  and  fitted  into  a  suitable  handle.  Care  should 
be  taken  not  to  cut  down  too  deeply,  otherwise  short- 
circuits  between  adjacent  copper  segments  may  occur  in 
the  future. 

The  writer  has  found  that  the  best  results  are  obtained 
when  the  mica  is  undercut  only  1-16  in.,  provided  that  the 
mica  is  cleanly  sawn  out  to  this  depth  with  no  thin  lamina- 
tions adhering  to  the  sides  of  the  copper  segments. 

"  Inspector." 


The  Second  Prize  (5s.)  has  been  awarded  to  "  E.  H."for 
the  following  reply  : — 

The  trouble  is  not  due  to  excessive  current  because  the 
sparking  occurs  at  all  loads  ;  it  is  not  due  to  a  fault  in 
the  armature  winding  because  it  occurs  at  one  set  of  brushes 
only.  It  is  presumed  that  all  the  brushes  are  of  the  same 
size  and  quality  and  that  all  the  springs  have  been  adjusted 
to  approximately  the  same  tension.  1  It  is  not  stated 
whether  the  alignment  of  each  set  of  brushes  has  been 
checked.  The  writer  has  on  several  "occasions  experienced 
trouble  from  this  cause,  the  latter  being  due  either  to 
incorrect  setting  when  the  brush-holders  were  fitted  on 
to  their  spindle  or  to  the  brushes  being  at  an  angle  of 
about  50  degs.  or  60  degs.  with  the  commutator  surface 
so  that  the  arc  of  contact  slightly  increased  with  wear. 
In  both  cases  the  effect  was  to  increase  the  number  of 
commutator  segments  short-circuited  by  the  brushes, 
and  thus  to  increase  the  circulating  current  round  the 
coils  thereby  short-circuited.  Some  machines,  more 
especially  those  with  a  large  number  of  turns  per  com- 
mutator "segment,  are  very  sensitive  to  a  slight  extension 
of  the  brush  contact-arc. 

Such  troubles  were  in  many  cases  eliminated  simply 
by  a  careful  alignment  of  the  brushes  ;  whereas  in  other 
cases  it  was  found  beneficial  to  give  the  brushes  a  slight 
lengthwise  chamfer  so  as  to  reduce  the  arc  of  contact, 
or  at  least  to  allow  for  the  slight  spreading  out  of  the 
brushes  as  they  wear.. 

Tt  is  also  quite  possible  that  there  is  a  slight  roughness 
at  one  point  of  the  commutator  surface — just  sufficient 
to  cause  sparking  at  a  set  of  brushes  that  would  otherwise 


be  working  just  within  sal.  limits.  Consequently  it  would 
be  advisable  for  "  Com- pole  "  to  cxamind(**he  commutator 
■carefully,  and,  if  necessary,  to  apply  fine  carborundum 
cloth  to  it,  or  perhaps  to  groove  the  mica  slightly,  the  best 
procedure'  obviously  depending  upon  the  character  of 
the  roughness  that  may  be  discovered.  E.  II. 

We  have  also  to  thank  "  W.  W."  for  the  following 
reply  : — 

The  most  probable  cause  of  the  excessive  sparking 
on  one  set  of  brushes  is  that : 

1 .  One  of  the  field  coils  is  connected  up  wrong  (end 
reversed)  so  that  it  opposes  the  other  coils. 

2.  One  field  coil  is  short-circuited. 

3.  Partly  short-circuited,  due  to  damp  or  damage 
insulation.  With  multipolar  machines  this  trouble  will 
have  the  effect  described,  i.e.,  one  or  more  set  of  brushes 
will  spark.  If  "Corn-pole"  will  test  the  temperature  of 
each  coil  he  will  find  that  one  coil  is  cooler  than  the  others, 
if  2  or  3  is  as  stated  above. 

To  remedy  No.  1.  By  compass  needle  or  by  following 
the  direction  of  windings  of  the  field  coils  and  examine 
if  they  are  wound  so  as  to  produce  alternate  pole  change 
at  the  ends  of  wrongly-connected  coil. 

Nos.  2  and  3.  These  faults  may  be  detected  by  measuring 
the  voltage  on  the  ends  of  each  of  the  single  field  coils. 
One  will  be  zero  or  show  according  as  the  respective  coil 
is  entirely  or  partly  short-circuited.  Another  method 
is  to  examine  the  strength  of  the  different  poles  by  ap- 
proaching a  piece  of  iron,  when  one  coil  will  be  less  magnetic 
than  the  other. 

If  short-circuited,  re-wind  ;  and  if  damp,  dry  thoroughly 
and  shellac  varnish.  I  would  advise  "Corn-pole"  to 
saw  away  the  mica  insulation  between  each  commutator 
bar  to  a  depth  of  1 -1 6th  in.  W.  W. 


I.E.E.  DISCUSSION  ON  THE  METRIC  SYSTEM. 

As  the  subject  of  the  Metric  System  was  very  fully 
discussed  at  the  Institution  of  Civil  Engineers  in  the 
early  part  of  the  year,  more  especally  from  the  stand- 
point of  the  relative  merits  of  that  system  and  the 
British,  it  may  be  well  to  state  that  the  main  object  of 
the  I.E.E.  discussion  on  Thursday,  December  13th,  is  to 
consider  the  effect  on  the  British  electrical  trade  of  the 
introduction  of  the  metric  system  at  the  present  time, 
more  especally  in  those  markets  in  which  the  British 
system  is  at  present  in  vogue,  with  a  view  to  determining 
whether  the  compulsory  introduction  of  metrical  mea- 
sures should  be  pressed  for  or  resisted.  It  is  hoped 
that  it  may  be  found  possible  to  take  steps  after  the  dis- 
cussion to  obtain  some  authoritative  pronouncement 
on  the  matter  from  the  trade  as  a  whole  that  will  put  an 
end  to  the  present  hesitating  and  unsatisfactory  attitude 
towards  the  question. 


Burnley. — Pte.  H.  W.  Leader,  Lanes.  Fusiliers,  is  reported 
missing.  He  is  28  years  of  age,  and  prior  to  joining  the  Forces 
was  employed  on  the  Corporation  Tramways. 

Wedding  Bells. — On  Wednesday,  November  14,  at  Christ 
Church,  Ecclesall,  Lieut.  Walter  J.  Cridge,  15th  Sherwood 
Foresters,  who  is  now  attached  to  the  Central  Clearing  House, 
Ministry  of  Munitions,  was  married  to  Honor  Isabel  (Belle), 
second  daughter  of  Dr.  William  Collier,  of  Ecclesall,  Sheffield. 

Blackburn.— Pte.  F.  Gertson,  East  Lancashire  Regt.,  who 
two  years  ago  received  the  D.C.M.  for  conspicuous  gallantry  at 
Gallipoli,  has  been  granted  a  commission  in  the  Northumberland 
Fusiliers'.  The  circumstances  under  which  he  received  the 
D.C.M.  were  that  at  a  critical  moment  in  an  assault  he  jumped 
on  to  the  parapet,  under  heavy  rifle  fire,  and  set  a  magnificent 
example  to  his  comrades.  He  then  ran  forward  to  the  charge 
until  he  was  wounded.  He  received  a  bullet  through  his  hat, 
another  through  his  overcoat,  a  third  skimmed  his  head,  and  a 
fourth  struck  him  in  the  thigh.  Previous  to  joining  the  Colours 
he  was  in  the  employ  of  the  Corporation  Tramways  Department. 
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IMPROVEMENTS  IN  THE  DESIGN  OF  BENCH- 
BOARDS. 


In  connection  with  the  manufacture  of  switchboard 
equipments  for  some  of  the  large  power  plants  during" 
the  last  few  years,  various  improvements  in  benchboard 
have  occurred  to  the  designing  engineers,  or  have  been 
suggested  by  the  customer.  It  was,  therefore,  decided 
to  redesign  the  several  types  of  benchboards  already  on 
the  market,  to  incorporate  these  improvements,  and  at 
the  same  time  to  standardise,  as  far  as  possible,  the 
design  so  that  a  fewer  number  of  parts  are  required,  or 
that  common  parts  can  be  used  for  different  types  of 
benchboards.  This  will  enable  the  factory  to  take  the 
benchboard  material  from  a  not  too  cumbersome  stock, 
and  greatly  shortens  the  time  of  assembly,  as  long  as 
the  customer  confines  himself  to  standard  design. 


DESIGNED  TOR  EXTENSION  EITHER  END 


EASILY 

REMOVAI 

GRILLE 


**  S  T  aNO  ARO I  ZED 


ENT 1 L  A  T  ING 
SCREEN 


GRAPHIC  IN5TR. 


Designs  have  now  been  completed,  and  the  following 
types  of  benchboard  can  be  ordered  from  standard 
drawings  : — - 

( 1 )  Open  tye  board  (see  sketch). 

(2)  Closed  type  board,  with  back  panels  in  two  or 
three  sections. 

(3)  Closed  type  board,  without  back  panels,  installed 
near  wall.  . 

(4)  Control  bench,  for  installing  in  front  of  instru- 
ment and  meter  panels.  .       r       „  t 

The  standarisation  width  of  sections  for  all  types  ot 
benchboard  are  20,  24  and  28  in.  All  types  of  board 
are  designed  so  as  to  make  future  extension  possible 


at  either  end ;  in  fact,  with  this  design  a  benchboard  can 
be  extended  just  as  easily  as  a  vertical  switchboard. 

The  grille  panels  back  of  the  instrument  sections  are 
easily  removable  without  the  use  of  wrench  or  screw- 
driver. Instead  of  grille  work  back  of  the  bench,  panels 
are  used  which  provide  a  convenient  place  for  mounting; 
graphic  instruments,  meters,  relays,  testing  links,  etc. 
This  enables  the  customer  to  test  these  devices  without 
interfering  with  the  operator  in  front  of  the  bench. 
Furthermore,  with  this  arrangement  of  apparatus,  all 
instrument  leads  can  be  brought  up  from  the  floor  in 
almost  a  straight  line  to  the  instrument  section  without 
passing  under  the  control  bench,  which  is  usually 
crowded.  The  control  leads  can  then  be  distributed 
neatlv  back  to  the  sub-base,  where  they  leave  the  con- 
duits^ and  up  to  the  control  apparatus.  This  conditiom 
of  wiring  not  only  gives  a  neat  arrangement  of  wiring, 
but,  in  case  of  trouble,  the  whole  system  is  exposed  at 
once.   

DIRECT-CURRENT  ARMATURE  WINDING.* 


Some  Important  Features  of  Armature  Windings 
and  Construction. 


By  J.  H.  McIi.roy. 
(Concluded  from  page  693). 

BAND  WIRES. 

Owing  to  the  tendency  for  the  inductors  to  fly  out 
of  the  slots,  due  to  the  influence  of  centrifugal  force, 
due  precautions  must  be  taken  to  prevent  them  from 
doing  so.  This  is  accomplished  in  small  armatures 
by  winding  bands  of  No.  18  to  No.  22  gauge  steel  wire 
circumferentially  around  the  armature.  A  band  of 
mica  strip  is  placed  around  the  armature,  and  over 
this  the  steel  wire  is  wound  under  considerable  tension 
in  order  to  insure  the  band  being  tight  when  com- 
pleted. These  bands  vary  in  width  from  three-eighths 
to  one  and  one-fourth  inches.  If  the  bands  are  made 
too  wide,  they  will  heat  considerably,  due  to  the  eddy 
currents  induced  in  them. 

Along  the  circumference  of  the  band  and  at  intervals 
Of  six  >r  bight  inches,  small  strips  of  copper  about  five- 
eighths  inch  wide  are  introduced,  the  ends  of  which, 
after  the  band  has  been  wound,  are  turned  over  so  as 
to  form  clips.  The  convolutions  of  the  band  are  finally 
soldered  together  throughout  their  entire  length.  These 
bands  are  placed  at  intervals  of  about  three  inches 
along  the  length  of  the  armature. 

In  drum  armatures  where  the  span  of  the  coil  is 
great  and  the  coil  is  of  small  cross-section  and  therefore 
does  not  possess  a  great  degree  of  stiffness  in  itself, 
the  end  connections  are  supported  on  rings  or  pro- 
jections cast  with  the  end  flanges  of  the  armature 
These  should  be  covered  with  one  or  two  layers  of 
micanite  and  taped  to  protect  the  coils  irom  mechanical 
injury.  Binding  bands  are  then  placed  on  the  end 
connections  which  press  them  firmly  against  the  sup- 
porting rings. 

The  binding  wire  adds  somewhat  to  the  radius  ot 
the  armature,  and  the  mechanical  clearance  between 
the  armature  and  pole  face  must  be  reckoned  from  the 
over-all  radius.  Sometimes  the  armature  is  made 
with  hollow  circumferential  grooves  of  sufficient  depth 


*  Electrical  Review,  Chicago. 
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REG.  TRADE  MARK 


if  ^ 

benjamKn  specialities 

ARE  SUITABLE  FOR 


at 


i  ALL  INSTALLATIONS. 


In  the  Aeroplane  Works  \  A 
and  Hangars. 

THE  rapid  rise  of  the  Aircraft  Industry  in 
this   country  of  recent  years  has  made 
history  and  marks  an  important  epoch  in 
British  Industrial  activities. 

The  needs  of  our  youngest  service — that  of  the 
air — and  of  our  Allies  had  to  be  met,  and  it  is  a 
matter  of  permissible  self-congratulation  on  the 
part  of  the  British  that  these  needs  have  been, 
and  are  still  being  met  in  the  most  effective  possible 
manner  as  witnessed  by  the  unprecedented  rate  of 
production  of  flying  machines  and  kindred  manu- 
factures, which  to-day  obtains. 

Efficiency  is  the  keystone  of  effective  produc- 
tion— in  the  labour,  tools,  materials,  and  last  but 
by  no  means  least,  in  the  light. 

Daylight  cannot  be  improved,  but  artificial 
electric  light  by  the  aid  of  which  an  important 
proportion  of  our  Aircraft  work  is  carried  on, 
can  be,  and  is  improved  by  the  use  of  scientifically 
designed  fittings. 

Benjamin  Reflector  Fittings  and  Light- 
ing Specialities  are  a  recognised  aid  to 
Lighting  Efficiency  and  their  use  renders 
the  "  Light "  tool  the  most  effective  of  all. 
In  the  Erecting  Shop,  Dope  Rooms,  Paint 
Shops,  Hangars,  etc.,  etc.,  of  many  of  the 
Aircraft  Factories  throughout  the  country 
will  be  found  Benjamin  Lighting  Speciali- 
ties doing  their  part  in  speeding  up  the 
production  of  that  which  will  perhaps 
eventually  decide  the  great  question — 
Aircraft. 

SEND  FOR  LIST  No.  509  TO-DAY. 

TBE  BENJAMIN  ELECTRIC, 

LTD. 

fiosebery  Avenue,  London,  EX.  L 
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PREPAID  ADVERTISEMENTS. 

SltaatUns  Vacant  and  Wanted,  18  ward*  far 

•  d.,  and  Id.  far  eierr  aztra  S  wardi. 
Apparatus    Wanted    and   far     Sale.  Beaks 
Mlscellaneeas,  etc.,  12  wards  far  6d.  and  2d. 

far  every  aztra  6  word*.   

IF  OA"SH  18  NOT  SUNT  WITH  ORDKB. 
DOOBLB  BATES  WILL  BB  CHARGED. 
Official  Advertisement*.  Tenders.  Edacatienal. 

eke.,  6d.  a  line, 
advertisements  for  this  page  mast  reach  the  Office it>y 
twn     O'CLOCK     WEDNESDAY  AFTERNOON 
at  the  latest. 

■tmlttancei  for  small  amounts  may  be  made  Id 
halfpenny  stamps. 


PATENTS. 


SITUATIONS  VACANT. 


IFELEPHONE  MAINTENANCE.  MAN 
X  W  \XTED,  capable  of  keeping  in  order  Magneto 
Telephones,  Switchboard  (70  lines)  and  Parsons-Sloper 
battery  intercommunication  instruments  in  a  factory, 
Loudon,  E. — Applv.  giving  experience,  wage  required, 
age  etc.,  to  Box  2,017,  ELECTRICITY  Office,  36,  Maiden 
Lane,  London,  W.C.  2. 


A  DVICK     FRE1S    on    patenting  in- 

£1_  ventions  and  registering  trade  marks-  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
igency,  Ltd.,  185.  Qneen  Victoria  8treet,  London. 

tO  ya«rs'  r«fereortB«.  


BOOKS,  ETC. 


EDUCATIONAL. 


P&NNiNUTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  for  A.M.I.E.E.,  A.M.I.C.E..  and  A.M.I.M.E. 

MISCELLANEOUS. 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED 


DYNAMO  wanted. .  About  15  amps.  120 
volt*   1  000  revs,  compound— Full  particulars, 
maker's  number  and  price,  Frankland,  77,  St.  Thomas 

Street,  Weymouth.  

mESTING   SET,  combined  Ohmmeter  and 

I      Generator  in  case,  infinity  30  megs.,  440  volts. 
Voltage  readings  to  480  volts,  as  new  £9—  Box 1U17, 
KT,F,cTRlciTY_Office,       Maiden  Lane,  London,  W  .C.  2. 
HjT^following  spares  to  be  disposed  of  in 
good  condition.   These  can  be  seen  by  appoint- 
ment in  Liverpool  district  if  required.     Apply,  Box  7  112, 
Electricity  Office,  36,  Maiden  Lane,  London,  W.C.  2. 
ARC  LAMP  CARBONS  AND  GLOBES. 
Yellow  Flame — No  Metal  core. 


/".ABLE  CASINGS  IN  STOCK,  to 
v  J  compete  against  any  manufacturers  in  the  world. 
Trade  discount  on  application.  Creosoted  troughing 
and  timber  for  underground  work,  also  woodwork  of 
alldescriptions.  Send  Is.  Cd.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages)  of  woodwork  and  timber 
in  the  world.  To  include  four-fold  brass-jointed  box- 
wood rule.  Will  return  money  if  not  worth  2s.  6d. 
to  you. — C.  Jernings  and  Co.,  Ltd.,  955,  Pennywell 
Road,  Bristol. 


ACCUMULATORS,  Seoond-hand,  any  type 
wanted ;  also  Dvnamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ol  Metallic  Dross  purchased  for  cash,  Town 
or  Country— Write,  *..  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.E.    Telephone  No.  Dalston  655. 


Quantity 
in 
Pieces. 
3,000 
2,800 
3,100 
2,250 
1,500 
150 


Length  Dia. 
in  in 
Millimetres.  Millimetres. 
650  9 
600  9 

600  11 

645  10 

600  10 
380  9 


Make. 


"  Norris  Chrome.' 

"  Plania." 

No  mark. 

"  Plania." 

"  Norris  Clirome.'; 

"  British-Carron." 


SOLID  CARBONS  FOR  ENCLOSED  ARC  LAMPS. 


Quantity 
in 
Pieces. 
13,000 
9,900 


Length 

in 
Inches. 

12 

12 


Dia. 
in 

Millimetres. 
12 
12 


Make. 

No  Mark. 
"  Silesia." 


ARC  LAMP  GLOBES. 
40  Globes  for  Davy_6_amp_.  Enclosed  Arc  Lamps.  

~1\7 ANTED    immediately,   a  Eattery  of 

YY  Accumulators  suitable  for  house  lighting,  50  cr  1C0 
volts  discharge  rate  about  25  amperes,  must  be  in  good 
condition.  —  Waterhouse.  113,  Charing  Cross  Road, 
London,  W.C.  2. 


ALTERNATING  -  CURRENT  WORK. 
By  W.  Perren  Maycock,  M.I.E.E.  Deals  with  the 
importance,  principles,  and  practice  of  Alternating 
Currents  and  their  Application.  The  theory  is  treated 
in  the  simplest  manner,  and  the  practice  includes  details 
of  Alternators,  Transformers,  and  all  kinds  of  A.C. 
Motors.  Chap!  I.— Electrical  Engineering,  Comparison 
of  Various  Methods  of  Transmitting  Power,  The  Elec- 
trical System  and  its  Applications.  Chaps.  II.  &  III. — 
General  Principles  of  Alternating  Currents,  Single- 
phase  and  Polyphase.  Chap.  IV.— Single,  Two,  and 
Three-Phase  Alternators  and  their  Construction  and 
Action.  Chap.  V. — Transformers  and  Choking  Coils. 
Theory,  Construction.  Testing,  and  Use.  Chap.  VI. — 
Motors  of  all  Types.  Theory,  Construction,  Control, 
Calculations  and  Use.  Just  approved  by  City  Guilds 
as  a  Work  of  Reference  in  Electrical  Engineering. 
Crown  8vo.  Second  Edition,  about  420  pp.  and  260 
illustrations.  Price  6s.  5d.  net,  post  free,  from  Rentell, 
36,  Maiden  Lane,  Strand,  London. 

ELECTRIC  CIRCUIT  THEORY  AND 
CALCULATIONS.  A  practical  book  for  Engi- 
neers, Students,  Contractors  and  Wiremen.  By  W. 
Perren  Maycock,  M.I.E.E.  355  pages  and  120  diagrams. 
Will  be  found  useful  in  all  kinds  of  electrical  work. 
Deals  with  Electrical  Pressure,  Drop,  Current,  Re- 
sistance, Conductors,  Ohm's  Law,  Power,  Energy, 
Efficiency,  Insulation-Resistance,  Light  and  Illumina- 
tion, Electric  Heating,  Circuits,  Systems  of  Charging, 
and  so  forth.  Each  group  of  worked  problems  is  pre- 
ceded by  sections  describing  fully  the  theory  and  prin- 
ciples involved.  There  is  a  separate  section  on  Arith- 
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to  allow  of  the  binding  wire  and  clip  being  finished 
flush.  These  are  made  by  interposing  batches  of 
laminations  of  slightly  smaller  diameter  at  intervals 
along  the  core  length. 

In  largo  armatures  the  binding  bands  which  would 
be  necessary  to  secure  the  inductors  in  place  would 
become  excessively  heated  due  to  eddy  currents  induced 
in  the  bands,  so  that  these  are  dispensed  with  and  wood 
or  fibre  keys  used  instead,  the  slots  being  made  with 
grooves  near  the  top  for  this  purpose.  This  method 
has  the  disadvantage  that  the  slots  tor  the  same  number 
and  size  of  inductors  must  be  deeper  thereby  increasing 
the  ampere-turns  necessary  to  excite  the  poles  of  the 
machine.  The  emission  of  heat  from  the  inductors  is 
also  interrupted,  thereby  increasing  the  working  tem- 
perature ;  or -for  the  same  temperature  it  means  an 
increase  in  the  cross-section  of  the  inductor,  which 
requires  a  larger  slot,  which,  in  turn,  makes  it  necessary 
to  add  to  the  ampere-turns  of  the  field  coils,  thereby 
reducing  the  electrical  efficiency.  Therefore  wood  or 
fibre  keys  should  be  avoidedTexcept  in  large  machines. 


Binding  ■  Wire.  Banc/ 


Fig.  4. — Holding  Connections  on  High-Speed  Armature. 


End  Cover 


Fig.  5,— Another  Method  of  Supporting  End  Connections. 

High-Speed  Machines. 
In  high-speed  armatures,^  such  as  turbine-driven 
generators  where  considerable  centrifugal  force  is  met 
with,*f  certain^  mechanical  "^difficulties'!  present"!  them- 
selves. To  retain  the  inductors  in  position  against  the 
action*"of'centrifugal"force|the|bestfmechanicalf  design 
would  be  to  put  them  in  completely  inclosed  slots. 
But  the  increased  inductance  of  the  inductor  when 
surrounded  with  iron  is  very  conducive  to  sparking, 
and  the  greater  difficulty  of  placing  the  coils  on  the 
armature  make  this  impracticable.  The  majority  of 
high-speed  generators  have  semi-inclosed  slots,  the 
inductors  being  held  in  position  by  wood  keys.  It 
is  evident  that  the  wood  key  will  transmit  the  centri- 
fugal action  of  the  inductor  and  its  own  centrifugal 
force  to  the  tooth,  so  taking  these  two  together^an 


armature  tooth  is  subjected  to  a  heavy  radial  stress 
due  (1)  to  its  own  centrifugal  lorce,  (2)  the  centrifugal 
force  of  the  inductors  in  any  one  slot,  and  (3)  the 
magnetic  pull  on  the  tooth.  Therefore  the  tooth  must 
have  sufficient  mechanical  strength  to  withstand  the 
consequent  stresses. 

The  end  connections  of  high-speed  armatures  require 
to  be  specially  supported  against  the  action  of  centri- 
fugal force.  One  method  of  doing  this  is  shown  in 
Fig.  4.  The  other  method  most  in  use  is  shown  in 
Fig.  5- 

In  Fig.  4  the  maximum  stress  on  the  binding  wire 
occurs  at  the  centre,  and  the  curved  surface  of  the 
support  enables  the  thickness  of  the  band  to  be  greatest 
at  that  part,  so  as  to  counteract  the  increased  strain. 
In  the  second  method,  Fig.  5,  the  end  connections 
must  be  carefully  insulated  from  the  supporting  flange 
and  the  end  cover. 


arious  Items. 


Situations  Vacant. — A  man  is  wanted  to  take  charge  of 
magneto  telephones.    See  an  advertisement. 

Elland. — Gunner  J.  W.  Osborne,  R.F.A.,  previously  employed 
as  an  electrician  at  Elland,  has  been  awarded  the  Military 
Medal. 

Halifax. — Cpl.  W.  Holgate,  who  previous  to  enlistment 
was  employed  by  Messrs.  Wright  and  Wood,  has  been  killed 
in  action. 

Wireless  Operators. — Every  inducement  is  being  held  forth 
for  recruits  to  learn  wireless  telegraphy  in  South  Wales,  and 
positions  are  guaranteed. 

Preston. — Among  the  new  Justices  for  the  County  Palatine 
of  Lancaster  is  Mr.  Cuthbert  J.  Pyke,  a  director  of  the  National 
Electric  Supply  Co.,  Preston. 

Grangetown,  Cardiff. — News  has  been  received  of  the  death 
in  action  of  Pte.  H.  Cottier.  In  civil  life  he  was  an  electric 
driver  at  Dowlais  Works.  Being  an  excellent  shot  he  was  chosen 
as  a  sniper. 

Glasgow. — Cpl.  Robert  M'Gee,  who  previous  to  joining  the 
Forces  was  employed  on  the  Corporation  Tramways,  was  killed 
in  action  on  Oct.  29.  He  was  a  member  of  the  Tramways 
Orchestra. 

Meetings. — A  meeting  of  the  Junior  Inst.  Engineers  will  be 
held  at  39,  Victoria  Street,  S.W.i,  on  Friday  evening,  23rd 
inst.,  at  8  o'clock.  Paper  :- — "  Housekeeping  in  Workshops," 
by  D.  W.  Wood. 

Blackpool. — The  annual  whist  drive  and  dance  arranged  by 
the  employees  of  the  Corporation  Electricity  and  Tramways 
Department  took  place  on  November  15th,  and  proved  very 
successful.    Between  2,000  and  3,000  people  were  present. 

A  Novel  Threat  to  Strike. — The  students  of  an  evening  school 
at  Tycroes  have  threatened  the  Carmarthen  Education  Autho- 
rity that  they  will  strike  unless  the  electric  light  is  installed  in 
their  class-rooms,  which  hitherto  have  been  lighted  by  oil,  of 
which  there  is  now  a  scarcity  in  that  particular  district.  The 
installation  of  electric  light  would  not  entail  heavy  expense, 
as  there  is  energy  available  near  to  the  schools. 

Wanted. — The  Commercial  Intelligence  Department  of  the 
Board  of  Trade,  Basinghall  Street,  London,  E.C.2,  have  applica- 
tions from  clients  who  wish  to  purchase  from  English  manu- 
facturers "  Disinfectant  Attachments  for  Telephone  Mouth- 
pieces." Makers  who  can  supply  should  write  to  the  Board 
of  Trade  at  once. 

Accrington. — The  interment  took  place  at  Church  Cemetery, 
orr  November  17,  of  Mr.  Joseph  Jenkinson,  of  Dowry  Street, 
one  of  the  oldest  tramway  servants  in  Accrington.  Deceased, 
who  was  50  years  of  age,  had  been  employed  in  the  Accrington 
tramways  since  the  inauguration  of  the  system  30  years  ago. 
The  funeral  was  attended  by  several  representatives  of  the 
Corporation  Tramways  staff. 

Concert. — Col.  A.  M.  J.  Ogilvie,  C.B.,  presided  at  the  last 
Electro-Harmonic  Concert  (Ladies'  Night),  on  November  16. 
It  was  remarkably  well  attended  ;  indeed  the.  Venetian  Chamber 
"was  crowded,  and  as  the  programme  was  an  excellent  one  in 
every  respect  all  who  were  present  expressed  themselves  de- 
lighted, and  evidently  spent  a  very  pleasant  evening.  The 
next  concert,  a  smoker  is  du.e  on  December  1^.     Don't  forget. 
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ShiDlev  —  Air  Tohn  Snell,  whose  death  is  reported  at  the  age 
of  68  has  been  the  Chairman  of  the  Yorkshire  Cable  Company 
from  its  commencement.  ■-■  . 

Stalybridge —Driver  J.  Ward,  R.F.A.,  who  previous  to 
enlistment  was  employed  in  the  generating  station  of  the  Tram- 
ways and  Electricity  Board,  has  been  killed  in  action. 

Birmingham.— The  Rev.  Harry  Dickinson  eldest  son  of 
Mr  R  H  Dickinson,  the  chief  engineer  to  the  Corporation 
Tramways,  has  died  whilst  on  foreign  service.  He  was  Chaplain 
to  the  Artists'  Rifles. 

Bristol  —  S"t  H  L  Cheston,  who  was  formerly  a  member, 
of  the  office  "staff  of  the  Corporation  Electricity  Department, 
and  at  present  serving  with  the  Salonica  Expeditionary  Force 
has  been  awarded  the  Military  Medal  for  gallantry  and  devotion 

t0  Lincoln.— Mr.  Stanley  Saunders,  chief  clerk  of  the  Corporation 
Electricity  Department,  who  has  been  appointed  to  a  similar 
position  under  the  Salford  Corporation,  has  been the ^  reagent 
of  a  watch,  given  as  a  mark  of  esteem  by  the  staff  of  the  electricity 
and  tramways  departments  at  Lincoln.  The  presentation 
was  made  by  Mr.  Stanley  Clegg,  the  electrical  engineer. 

Potteries  — Pte  F.  Hilditch,  who  was  formerly  employed 
in  the  electricity  department  of  the  Potteries  Electric  Tramways 
Company,  has  been  killed  in  action  ;  also  Driver  G.  H.  Mason, 
previously  employed  by  the  same  Company. 

Leigh— Mr.  Arthur  T.  Smith,  who  for  some  time  has  been 
engineer  and  manager  of  the  Corporation  Electricity  Works, 
hai  resigned  on  being  appointed  to  the  staff  of  British  Dyes 
Huddersfield.    He  will  commence  his  new   duties  early  next 

^Belfast.— The  threatened  strike  amongst  the  Corporation's 
employees  for  an  advance  T>f  wages— which  would  have  put  an 
additional  ^80,000  per  annum  on  the  taxpayers  of .the  city- 
did  not  come  off  last  week.  The  decision  of  the  London  Tribunal 
re  the  electrical  workers'  demands  has  not  yet  been  officially 

^Canadaf—  A  mail  despatch  from  Montreal  says  that  local 
interests  are  at  work  in  the  Public  Works  Department,  Ottawa 
seeking  authority  for  the  developing  of  900  000  horse-power 
of  electricity  at  Montreal.  The  engineers  of  the  Department 
arelnquhing  into  the  scheme.  It  is  pointed  out  that  to  develop 
900,000  horfe-power  of  electricity  by  water-power  ^  equivalent 
to  producing  energy  by  14,000,000  tons  of  coal  or  ab out  do uble 
what  Canada  imported  last  year  of  soft  coal  and  anftracite. 
"  The  impudence  of  the  Montreal  application,  says  a  ioronto 
newspaper,  "  is  beyond  all  belief." 

Trade  with  Italy.-The  British  Chamber  of  Commerce  in 
Genoa  has  received  the  following  applications viz.  :—JNo 
I<n6— Travelling  Representative  would  take  up  agencies  for 
Italy  and  Colonies  for  :  Beltings,  lubricants,  engineering  articles, 
in  general,  small  machinery,  machine-tools  ironmongery, 
steel  household  articles,  etc.,  A.  G.  V.  No.  ^-En- 
gineering Office  at  Genoa  would  import  for  own  account  or  on 
commission:  Machinery  for  steel  works  and  rol ling  rmUs, 
machine-tools  for  large  engineering  and  shipbuilding  works 
G  F  S  A  It  is  to  be  hoped  that  these  opportunities  lor 
pushing  British  trade  will  be  availed  of  without  delay. 

Predictions  of  Great  Advance  in  South  Wales  Coalfields.— 
Mr  T  W  Beynon,  J. P.  (High  Sheriff  for  Monmouthshire), 
at  the  annual  prize  meeting  of  the  School  of  Mines,  made  an 
interesting  speech  as,  to  the  future  prospects  of  the  coalfield 
and  he  being  one  of  the  great  coal  magnates  his  words  are  of 
some  weight8  He  said  he  foresaw  the  time  when  g^at  electric 
generating  plants  would  be  erected  in  the  midst  of  the  coal- 
fields and  the  power  distributed  throughout  the  country  with 
the  least  possible  labour  and  in  the  most  economical  manner 
and  around  these  great  power  stations  there  would  be  « ected 
by-product  and  coke-oven  plants,  so  as  to  utilise  all  the  waste 

gaCoal  Economy.— During  the  last  few  years  great  attention 
has  been  paid  to  the  distillation  of  coal  at  comparatively  low 
?emperatu?es.  Valuable  by-products  are  then  obtained  which 
are  destroyed  or  broken  down  at  higher  tempe ratures  of  dis- 
tillation The  principal  by-products  in  point  of  bulk)  from 
discing  1  ton  of  gas  coal  at  about  8500  Fahr.  are:  3.000  to 
s  ooo  cu  ft  of  gas,  14  cwt.  of  "  coalite  "  (which  burns  readily 
in  the  domestic  grate  with  a  flame  but  without  smoke)  and 
about  20  gallons  of  tar,  which  can  be  used  in  its  crude  state  in 
engines  of  the  Diesel  type.  If  coalite  were  substituted  foi :  all 
ordinary  coal  at  present,  used  in  domestic  grates  and  if  all  luting 
gls  werye  made  by  low  temperature  distillation  o !  coal  there 
fvould  be  available  in  this  country  alone  about  six  milhon_tons 


per  annum  of  tar  suitable  for  use  in  Diesel  engines.  Revolu- 
tionary as  this  proposition  may  seem,  it  is  certain  that  we  must 
soon  do  something  radical  to  reduce  our  coal  consumption  and 
make  better  use  of  what  we  do  consume.  The  smokeless  fuel 
obtained  by  low  temperatures  distillation  of  coal  is  in  every 
way  equal  to  or  better  than  bituminous  coal  for  domestic  pur- 
poses. Engines  of  the  Diesel  type  are  the  most  efficient  prime 
movers  yet  developed  and  yield  from  25  to  30  or  even  35  per 
cent,  thermal  efficiency.  A  comparatively  small  Diesel  engine 
has  as  high  thermal  efficiency  as  the  largest  steam  turbines. 
The  latter  will  probably  be  improved  by  adopting  higher  working 
pressures  and  temperatures  and  the  steam  turbine  still  stands 
unrivalled  in  point  of  maximum  power  developed  in  minimum 
space  by  a  single  machine.  Nevertheless  there  can  be  little 
doubt  that  engines  of  the  Diesel  type  will  be  used  to  an  even 
greater  degree  in  small  and  medium  sized  central  stations. 
They  can  be  operated  principally,  if  not  exclusively,  on  home- 
prepared  fuel  (crude  tar  oil)  and  they  are  capable  of  contributing 
enormously  to  coal  economy  by  substituting  electrical  energy 
for  much  coal  that  would  otherwise  be  burned  wastefully  in 
homes  and  isolated  power  plants  and  by  co-operating  in  the 
economical  utilisation  of  coal  in  central  distilling  and  power 
plant.   


Correspondence. 

DECIMAL  COINAGE. 
To  the  Editor  of  Electricity. 

Sir,  The  commercial  community  will  be  glad  to  know 

that  the  coming  decimalisation  of  our  coinage  has  been 
materially  advanced. 

At  a  joint  meeting  of  the  Institute  of  Bankers,  the 
Association  df  Chambers  of  Commerce  and  the  Decimal 
Association,  unanimons  agreement  was  secured  as  to 
the  retention  of  the  £  sterling  as  the  monetary  unit,  and 
its  division  into  1,000  parts  or  mils. 

This  enables  all  the  existing  -gold  and  silver  coins  down 
to  and  including  the  6d.  piece  to  be  retained  without 
any  alteration  in  their  respective  values.  For  example, 
the  6d.  is  represented  exactly  by  25  mils. 

In  regard  to  the  coins  of  lower  denomination,  it  was 
unanimously  agreed  that  they  shall  consist  of  r,  2,  3,  4,  5 
and  10  mil  pieces,  of  which  the  two  latter  would  be  of 
nickel 

This  enlarged  range  of  the  coins  of  lower  value,  in  addition 
to  providing  coins  substantially  equal  in  value  to  the  existing 
halfpenny  and  penny,  will  provide  coins  of  intermediate 
value  between  the  present  halfpenny  and  penny,  and 
thus  overcome  a  defect  in  our  present  coinage  which  has 
resulted  in  prices  in  millions  of  small  transactions  in  daily 
life  being  unduly  increased  because  of  the  absence  of 
suitable  intermediate  coins. 

I  am,  Sir,  yours  faithfully, 

Theo.  McKenna, 
Nov.  13,  1917-  Chairman  of  Executive  Committee. 

ELECTRICIANS  I 

MO  SE  LEY'S 

latest  pradnettoa  la 

RUBBER  GLOVES? 

THEY  ARE 
ABSOLUTELY  THE  BEST. 

TOO  0  AH  MOT  AFFOBD  TO  KOM  BIIK8. 
and  aboula  oae  the  beat  gioaa  tea*  aaa  be  made. 

,„_.,,  poir  ie„t  en  receipt  of  P.O.  for  7/6,  whlet 

within  J  aayi  *"«  receipt 

WRITE  FOR  PARTICULARS,  TOH.B.  Otpt.  _  ^_  y 

DAVID  MOSELBY  &  SONS,  *Mn 

ARDWICK.  MANCHaWTM. 


November  30,  1917. 


ELECTRICITY 


Friday,  November  30, 1917. 


CONTENTS. 


Promising  Fields  for  Electrical  Energy   717 

Voltage  Standardization       ..       ..        ..       ..       ..  718 

A  Free  Examination  in  Electric-Light  Switching    ..        ..  719 

A  -  Convert  . .        ■  •        •  •        •  •        •  •        •  •  ~20 

Current  Topics    723 

Electric-Light  Switching  as  a  Part  of  Electrical  Installation 

Work         . .    724 

Correspondence  . .        . .        . .        . .        . .        • .  725 

Factory  Electrification         .  .        . .        .  .        . .        .  .  72fi 

^Various  Items  ....        . .        .  .        .  .        . .  729 


PROMISING  FIELDS  FOR  ELECTRICAL 
ENERGY. 


Among  the  various  places  in  distant  lands  which  offer 
promising  fields  for  the  introduction  of  electric  power, 
with  a  certainty  of  earning  good  dividends  at  an  early 
date,  there  would  seem  to  be  none  better  than  Burma 
under  British  rule,  and  the  Philippine  Islands  under  the 
United  States.  We  have  held  Burma's  sea  coast  for 
periods  of  from  64  to  91  years.  Upper  Burma  we 
acquired  in  1886.  America  has  been  a  very  much 
shorter  time  in  the  Philippines,  having  only  established 
settled  government  over  them  some  seventeen  years 
ago,  during  which  short  period  the  advances  she  has 
made  have  been  surprising.  There  are  remarkable 
points  of  similarity  between  the  two  countries.  Both 
have  on  their  frontiers  tribes  of  savage  men  who  prac- 
tice "head-hunting"  as  a  religious  rite,  and  who  indulge 
in  blood-feuds,  one  of  which,  investigated  last  year  in 
Burma,  witnesses  stated  had  its  origin  180  years  ago  ! 
Gradually  in  both  countries  these  practices  are  ceasing, 
and  Christian  missionaries  from  America,  both  in 
Burma  and  the  Philippines,  have  been  most  powerful 
auxiliaries  in  the  cause  of  Jaw  and  order.  We  give 
below  a  picture  of  a  waterfall  at  Fidelisan,  Sagada,  in 
the  Philippines,  where  the  Protestant  Episcopal  Church 
has  a  mission,  which  seems  to  have  been  a  most  won- 
derful success  amongst  the  wild  and  savage  peoples 
who  inhabit  the  mountain  province,  and  to  be  conducted 
on  principles  which  seem  to  be  altogether  novel  in 
missionary  enterprise.  We  are  not,  however,  writing 
a  missionary  report,  and  it  seems  a.lso  to  be  all  the 
more  unnecessary,  as  the  Rev.  John  A.  Staunton, 
Sagada,  Philippine  Islands,  if  addressed,  will  be  happy 
to  send  any  information  to  anv  enquirers  interested 
in  the  subject.  We  may  as  well  remind  them 
that  the  postage  on  letters  to  the  Philippines  is  2$d. 
Our  object  in  this  article  is  simply  to  draw  public  atten- 
tion to  the  enormous  amount  of  power,  light,  and 
money  we  are  dailv  allowing  to  run  to  waste  in  Burma, 
and  doubtless  in  the  Philippines  also,  by  allowing  w  ater 
to  rush  past  us  uncontrolled.  In  Europe  capitalists 
■would  not  be  long  before  they    took   advantage,  and 


erected  hydro-electric  plant  to  light  up  towns  or  to 
work  mills.  But  months  and  years  run  on  in  the  tropics, 
without  Governments,  even  giving  the  public  notice  of 
the  terms  on  which  they  would  be  prepared  to  grant 
concessions  to  work  what  they  are  unable  to  work 
themselves,  and  the  majority  of  the  public,  not  having 
professional  knowledge  of  the  matter  themselves,  dis- 
play the  same  supineness  as  Government  officials.  It 
would  be  difficult  for  anyone  travelling  on  the  Safwccn 
River  to  proceed  a  journey  of  20  to  30  miles  without 
coming  across  at  least  half  a  dozen  waterfalls  of  the 
dimensions  of  the  one  in  the  picture.     That  part  of 


Burma  is  very  sparsely  inhabited,  and  for  several 
months  of  the  year  is  reputed  to  have  a  malarious 
climate.  Anyone  travelling  the  ten  hours'  journey  by 
rail  from  Rangoon  to  Moulmain  during  the  rainy 
season  must  have  noticed  several  waterfalls  as  the  train 
nears  Moulmain.  There  were  480  factories  registered 
in  Burma  last  year  under  the  Factories  Act,  mostly  for 
rice-milling,  saw-milling,  petroleum  refining,  and  trans- 
port. Of  these  461  were  working,  employing-  66,352 
persons — yet  not  one  of  these  factories  used  water' 
power  in  their  work. 

Whether  the  American  Government  at  the  Philip- 
pines remains  as  long  as  the  British  Government  in 
Burma  have,  neglectful  of  the  resources  nature  has 
brought  to  their  doors,  remains  to  be  seen.  The 
Sagada  Mission,  at  any  rate,  has  taken  professional 
opinion  on  the  subject,  which  is  more  than  any  of  the 
Burma  factories  seem  to  have  done,  and  the  Report 
concludes  thus  : 

"  In  conclusion  we  wish  to  state  that  the  conditions 
obtaining  at  Fidelisan  are  almost  ideal  for  the  installa- 
tion of  a  complete  hydro-electric  plant  such  as  you  have 
in  mind  and  at  a  minimum  of  expense.  The  dam  will 
be  short  and  easilv  built;  the  flume  will  also  be  very 
•  short  and  may  be  readily  constructed  around  the  point 
following  approximately  the  line  of  the  present  irriga- 
tion ditch,  or  you  may  prefer  to  tunnel  through  the 
point,  after  investigating  the  rock  formation.  The  pipe 
line  will  be  short  and  laid  on  a  slope  which  will  permit 
of  solid  footings.    Your  advantage  in  having  available 
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men  to  superintend  the  construction  and  students  for 
the  work,  as  well  as  cheap  labour,  should  more  than 
offset  the  additional  expense  involved  in  the  transpor- 
tation of  machinery  from  Manila  to  Fidelisan. 

A  comparison  of  the  relative  cost  of  power  will  * 
show  that  for  the  same  power  developed,  kerosene  or 
crude  oil  w  ill  cost  approximately  twice  as  much  as  the 
hydro-electric  power — the  machinery  will  be  heavier, 
more  difficult  to  install — will  require  more  skilled  attend- 
ance— more  repairs,  and  is  liable  to  get  out  of  order — 
and  in  addition  will  involve  the  storage  of  a  quantity 
of  fuel  sufficient  to  insure  continued  operation  over  long 
periods  of  impossible  roads  during  the  rainy  season  and 
possibility  of  scarcity  of  supply  at  Manila." 

The  Burma  Ruby  Mines  Company  at  Mogok  have  in- 
stalled electric  energy  at  their  mines,  I  am  told,  and 
forms  an  exception  to  the  general  rule.  I  have  in  my 
mind  principally  the  numerous  rice  mills,  which  form 
perhaps  90  per  cent,  of  Burma  factories.  Everything- 
connected  with  the  Burma  Ruby  Mines  working  is 
under  enlightened  European  management,  and  is  said 
to  be  up-to-date. 

VOLTAGE  STANDARDIZATION. 

By  M.  D.  Cooper.* 

One  of  the  fundamental  factors  of  our  present-day 
civilization  is  standardization.  In  fact,  we  may  say 
that  our  entire  economic  and  commercial  development 
has  been  brought  about  by  standardization,  or  co- 
operation in  the  use  of  standardized  measures  of 
quantity  and  value,  standardized  methods  of  action, 
etc.  Probably  the  first -step  that  was  made  from 
savagery  toward  economic  civilization  was  the  stan- 
dardization of  values  involved  in  the  establishment  of 
a  monetary  system.  Standardization  of  money  involved 
as  the  next  step  the  standardization  of  units  of  weight 
and  measure.  Clothes  have  developed  from  the  animal- 
skin  coverings  of  our  savage  ancestors  to  their  present 
forms  by  reason  of  standardization  of  materials,  styles, 
and  measurements.    Consider  the  automobile ;  users  of 
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present-day  machines  can  hardly  imagine  the  chaos, 
inconvenience,  delay,  trouble,  and  increased  expense 
that  would  exist  if  tyres,  wheel  sizes,  width  of  tread, 
engine  ratings,  sizes  and  forms  of  bolts  and  nuts, 
methods  of  control,  traffic  rules,  and  other  things  per- 
taining to  an  automobile  were  not  highly  standardized. 

Not  only  in  the  convenient  use  of  anv  article,  but 
also  in  its  economy  of  use,  standardization  has  played 
a  major  part.  If  shoes,  for  instance,  were  not  01 
standard  sizes  and  shapes,  their  cost  would  be  multi- 
plied many  times  over,  for  one  would  have  the  choice 
of  sending  his  foot  measurements  to  a  factory  and 
waiting  for  special  lasts  to  be  built  or  of  hiring  an 
itinerant  cobbler  to  come  to  his  house  and  laboriously 
fit  the  shoes  to  his  feet. 

The  electrical  industry  in  this  country  has  grown  to 
its  present  tremendous  importance  and  high  stage  of 
development  very  largely  by  reason  of  the  high  degree 
to  which  electrical  apparatus,  appliances,  material,  and 
methods  have  been  standardized.  Probably  ho  one 
industry  ranks  ahead  of  the  electrical  industry  in 
thoroughness  of  standardization,  yet  there  is  one  feature 
of  the  industry  which  still  shows  a  considerable  lack  of 
standardization — viz.,  voltage  of  distribution.  Of 
course,  there  is  a  standardization  of  ranges  of  voltage, 
such  as  105  to  125,  220  to  250,  etc.,  but  in  any  one  of 
these  ranges  there  is  no  commonly  accepted  standardi- 
zation upon  certain  definite  values.  If  voltage  stan- 
dardization upon  a  very  few  values  could  be  brought 
about,  a  very  great  benefit  would  accrue  to  the  elec- 
trical industry.  All  apparatus  which  has  to  be  closely 
selected  for  voltage,  such  as  lamps,  heating  utensils, 
etc. ,  could  immediately  be  manufactured  and  distributed 
with  less  cost,  and  the  saving  would  eventually  react  to 
the  benefit  of  the  ultimate  consumer.  Not  only  would 
the  production  and  distribution  be  cheaper,  but  it  would 
be  very  much  more  rapid.  Jobbers  of  electrical  supplies 
could,  for  the  same  investment  in  stocks,  carry  more 
kinds  and  sizes  of  electrical  apparatus,  where  now  they 
have  to  carry  lines  of  apparatus  of  slightly  different 
voltage. 

In  connection  with  standardization  of 
voltages,  one  is  reminded  of  the  standardi- 
zation of  lamp  bases  which  was  made  some 
years  ago.  At  an  earlier  period  in  the  in- 
dustry there  was  a  multitude  of  forms  and 
sizes  of  bases  in  use.  It  was  agreed  that 
standardization  of  bases  would  be  very  bene- 
ficial to  the  industry,  but  a  means  of 
accomplishing  this  standardization  was  not 
easy  to  find.  It  was  manifestly  well-nigh 
impossible  to  make  an  over-night  change 
from  one  style  of  base  to  the  proposed  stan- 
dard base,  and  some  transitory  means  had 
to  be  devised.  This  means  was  found  in  the 
use  of  adapters  for  application  to  the  varie- 
gated line  "of  sockets  then  in  use  ;  and  into 
these  adapters  the  standard  base  lamp  could 
be  placed.  New  installations  were  then  made 
entirely  with  the  standard  socket  and  re- 
placements of  the  older  sockets  were  made 
with  the  standard  socket.  In  this  manner 
standardization  was  brought  about,  so  that 
nowadays  there  are  but  two  styles  of  bases 
for  commercial  incandescent  lighting:  viz., 
the  medium  screw  base  and  the  mogul  screw 
base. 
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A  standardization  of  voltages  would  not  require  the 
transitory  adapters  thai  were  necessary  in  the  stan- 
dardization of  bases,  for  it  is  a  simple  proposition  lo 
change  the  voltage  of  a  central  station,  of  a  feeder, 
or  of  an  isolated  plant  from  its  present  value  to  some 
standard  value. 

Since  the  incandescent  lamp  requires  the  closest 
voltage  selection  of  any  piece  of  current-consuming 
apparatus,  the  conditions  surrounding-  the  manufacture 
of  incandescent  lamps  have  always  had  a  very  large 
part  to  play  in  the  selection  of  operating  voltages  lor 
lighting  companies.  At  an  earlier  period  in  the  industry 
practically  all  central  stations  were  operated  at  either 
100,  104,  or  110  volts.  The  carbon  lamp  at  that  time 
was  the  standard  incandescent  lamp.  The  manufac- 
turers of  lamps  found  that  it  was  impossible  to  make 
all  lamps  exactly  true  to  the  predetermined  voltage  of 
design.  There  was,  therefore,  a  considerable  supply  of 
lamps  differing  slightly  in  voltage  from  the  standard 
figures  ;  and  in  order  that  the  lamp  manufacturers  might 
dispose  of  their  entire  product  without  waste,  the 
lighting  companies  were  urged  to  diversify  their  vol- 
tages throughout  the  range  covered  by  the  standard 
values.  In  time,  the  desire  for  a  wider  distribution  and 
a  more  economical  use  of  copper  led  the  lighting  com- 
panies to  seek  higher4  voltages  than  110,  with  the  result 
that  ultimately  the  demand  for  lamps  was  spread  over 
a  range  from  100  to  130  volts,  although  now  the 
greater  proportion  of  the  demand  lies  between  110  and 
125  volts. 

Since  the  introduction  of  the  tungsten  filament  lamp, 
and  as  the  processes  involved  in  the  manufacture  of  this 
lamp  have  become  perfected  and  developed,  there  has 
been  a  decreasing  necessity  for  a  widespread  range  of 
operating  voltages,  because  the  lamp  manufacturers 
have  continuously  been  able  to  make  their  lamps  closer 
and  closer  to  the  predetermined  voltage  of  design.  At 
the  present  time,  the  processes  of  manufacture  are  so 
far  developed  that  Mazda  lamps  can  be  made  true  to 
voltage  within  commercial  limits. 

As  the  influence  of  the  manufacturers  has  been  with- 
drawn from  maintaining  a  diversity  of  demand  for 
various  voltages,  the  trade  has  shown  an  evident  ten- 
dency towards  standardization  of  certain  voltages. 
Fig.  1  demonstrates  the  tendencies  at  the  present  time. 
This  chart  shows  the  percentage  of  total  demand  repre- 
sented by  each  voltage  over  a  period  of  years,  and  it 
will  be  noted  that  no',  112,  115,  and  120  are  at  present 
the  most  prominent  voltages.  The  tendency  of  115  and 
T20  is  strongly  upward,  while  110  shows  no  pronounced 
tendency  either  upward  or  downward  and  t  1 2  evidences 
a  very  pronounced  downward  tendency. 

This  chart  show's  the  fundamental  basis  of  the  move- 
ment now  on  foot  tending-  toward  universal  standardi- 
zation on  110,  115,  and  120  volts. 


Simple  Phase  Indicator. — Correct  sequence  of  phase  connections 
is  of  vital  importance  in  most  cases  where  three-phase  current 
is  employed.  A  simple  phase  indicator  maybe  made  by  winding 
a  few  turns  of  insulated  wire  round  a  ring  of  wood  or  other 
material  to  form  a  closed  gramme-type  winding.  Tappings  from 
.equi-distant  points  on  this  winding  are  connected  through 
glow-lamps  or  other  suitable  resistances  to  the  supply  mains. 
An  ordinary  magnetic  compass  is  placed  at  the  centre  of  the 
ring  with  its  spindle  perpendicular  to  the  plane  of  the  ring. 
When  the  phase  connections  are  in  correct  sequence,  the  compass 
needle  rotates  and  the  direction  of  its  rotation  indicates  the 
direction  of  the  rotating  field  set  up 


A  FREE  EXAMINATION  IN  ELECTRIC-LIGH1 
SWITCHING. 


At  this  time  of  day  there  is  little  need  to  comment  on  • 
the  practical  importance  of  a  knowledge  of  electric-light 
switching,  or  on  the  remarkably  interesting  nature  of  the 
subject.  We  have  repeatedly  done  this  in  publishing  pre- 
vious exam,  papers,  and  those  who  are  still  unconvinced 
Should  write  to  Messrs.  A.  P.  Lundberg  and  Sons  (477-489, 
Liverpool  Road.  London,  N.7)  for  a  free  copy  of  their 
".Tumbler  Switch  Controls  "  and  of  their  "  Exam.  Folder." 

Those  who  are  convinced  as  to  the  utility  of  the  subject, 
but  are  in  doubt  as  to  the  number  and  kind  of  people  who 
enter  for  examination,  should  apply  to  Messrs.  Lundberg 
for  a  copy  of  the  results  of  the  5th  Batch  Exam.  They 


will  then  see  that  all  sorts  and  conditions  of  men  find  the 
subject  attractive,  and  that  ,  they  do  <so  in  large  numbers. 
The  results  of  the  6th  Batch  Exam.,  now  in  progress,  are, 
we  are  informed,  certain  to  beat  all  previous  records.  Con- 
sidering how  little  leisure  most  people  have  in  these  days, 
this  fact  speaks  volumes.  The  6th  Batch  Results  will  be 
published  probably  in  January  next. 

The  adjacent  diagram  shows  that  examinees  hail  from 
all  over  the  world. 

Seveppence  is  the  only  outlay  entailed  by  those  who>  de- 
sire to  try  their  hands  at  the  subject.  This  is  the  post-free 
price  of  the  well-known  booklet  "  Lcktrik-Lightiug  Con- 
nections ':  (may  be  had  from  office  of  Electricity)^  which 
is  necessary  for  working  the  exam,  paper.  Considering  rhe 
large  number  that  have  been  sold,  most  of  our  readers 
must  alieady  possess  this  publication.  In  any  case,  having 
got  the  ''Booklet,"  the  first  thing  is  to  study  pages  41-66 
therein.  When  these  are  understood,  the  working  of  the 
following  exam,  questions  should  be  easys  and  should  be 
proceeded  with  without  delay.  It  is  a  good  plan — if  one 
has  time — to  put  an  answer  together  first  on  any  odd  slips 
of  paper;  and  then  to  make  a  neat  copy  for  the  exam, 
paper.  Certificates  are  awarded  for  all  papers  which  come 
up  to  the  required  standaid,  and  Book  Prizes  for  the  best 
six.  The  Money  Prizes  that  used  to  be  given  are  discon- 
tinued during  the  war. 

As  will  be  seen  in  Rule  6  below,  six  weeks  are  allowed 
for  working  the  paper.  Those  who  get  their  answers  in 
early  will  probably  be  in  time  for  inclusion  in  the  Sixth 
Batch  now  being  examined  (see  above),  but  they  should  not 
hurry  to  do  this  if  their  paper  is  likely  to  suffer. 

Rules  Regarding  the  Working  of  Papers. 

1.  Those  who  are  new  to  the  subject  are  advised  to 
start  with  the  Preliminary-Grade  Paper  given  below.  On 
submitting  answers  in  this  grade,  an  Intermediate-Grade 
paper  will  be  sent  to  them,  and  they  may  afterwards  apply 
for  an  Advanced-Grade  paper.  The  names  of  those  who 
pass  the  Advanced  Grade  will,  unless  thev  wish  otherwise, 
be  eventually  included  in  the  printed  list  given  in  the  "  Book- 
let "  referred  to  above  and  below. 

Those  who  have  previously  failed  in  any  grade  may  try 
a£ain. 
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2.  When  figure  or  page  number?  are  mentioned  in  the 
questions,  they  refer  to  the  Fourth  Edition  of  the  booklet 
"  '  Lektrik  '  Lighting  Connections,"  by  the  help -of  which 
this  paper  may  be  worked. 

•;.  Each  answer  must  be  done  in  ink  on  a  separate  sheet 
(or  sheets)  of  paper,  on  one  side  only  ;  and  must  be  num- 
bered to  correspond  with  '.he  question.  The  questions  need 
not  be  teturned. 

4.  Each  sheet  must  bear  the  examinee's  full  name  and 
address.  .Marks  will  be  deducted  for  disregard  of  this  and 
Rule 

5.  An  examinee  who  does  not  want  his  n&ine  to  appear  in 
the  published  results  shouid  give  a  nom-dc-plume  or  fancy 
name  for  this  purpose.  '  Rule  4.  however,  must  still  be 
adhered  to. 

6.  The  Answer  Papers  should  be  posted  10  Messrs.  A.  P. 
Lundberg  and  Sons,  477-489,  Liverpool  Road,  London,  N.7, 
within  st*  weeks  of  the  date  the  Examinee  gets  this  copy 
of  Electricity.  They  can  be  received  later  if  accom- 
panied by  an  adequate  reason  for  the  delay. 

10.  The  Answer  Papers  will  be  examined  by  Mr.  \Y. 
Perre-ii  Maycock,  M.I.E.E.,  and  will  not  be  returned. 

Preliminary  Grade  Paper. 


Question  Nf.  11  must  be  anszuered,  and  not  less  than  5  or 
more  than  7  of  the  others. 

(1.)  Re-arrange  Fig.  91  with  the  switch  on  the  right-hand 
side,  and  so  that  the  left-hand  arm  of  the  switch  controls 
two  lamps,  and  the  right-hand  arm  one  lamp.  Draw  twice 
size.. 

(2.)  If  two  lamps  had  to  be  fitted  in  a  room,  there  is  a 
choice  between  at  least  five  methods  of  "  switching  "  them, 
as  follows  :  — 

(a)  Both,    (b)  Both  from  two  switch  points,    (c)  Either. 

(d)  One  alone,  or  both  in  series  for  dim  lighting,    (e)  One 

clone,  or  both  in  parallel. 
Sketch  a  simple  circuit  to  suit  each  case.   Mention  any  other 
method  if  you  can. 

(3.)  At  a  place  where  the  Figs.  81  and  82  control  has  been 
fixed,  it  is  found  necessary  to  convert  to  on-and-off  control 
from  two  points.  One  of  the  switches  is  to  hang  by  or 
near  the  lamp-,  and  the  other  is  to  be  taken  (on  flex.)  to  a 
distant  point.  In  effecting  the  conversion,  a  four-plate  rose 
is  substituted  for  the  "  M.I. P."  rpse.  Sketch  the  circuit, 
and  comment  on  the  arrangement. 

(4.")  Describe  the  controls  in  the  adjacent  diagrams,  Figs, 
x  and  2. 


Fig.  IV  '-  ., 

(5.)  The  Circuit  shown  in  Fig.  91  is  fitted  in  a  room. 
It  is  now  proposed  to  use  one  oj  the  lamp-holders  for  the 
attachment  of  an  electric  kettle,  another  for  a  pilot-lamp 
for  showing  when  the  kettle  is  "  on,"  and  the  third  only 
for  lighting  purposes.  Show  what  alterations  you  would 
make  in  the  original  arrangement. 

(6.)  Show  how  Circuit  7  may  be  altered  so  that  the 
switch  controls  both  A  and  B.  This  re-arrangement  is 
useful  when  B  is  a  removable  hand-lamp  that  is  only  used 
occasionally  and  for  short  periods. 

(7.)  At  one  end  of  a  dark  passage  is  a  telephone-room, 
or  other  room,  which  can  only  be  occupied  by  one  person 
at  a  time.  Outside  this  room  is  a  lamp,  and  inside  :s 
another,  which  is  put  into  series  with  the  outer  lamp  when 
the  room  is  occupied.    Sketch  the  switch  control  you  would 

Arithmetic  of  Electrical  Engineering.  For  Technical  Students 
and  Engineers.  With  72  worked  examples,  well  illustrated,  and  30 
exercises.    Price  2s.  9d.  net,  post  free  from  Electricitt  Office. 


adopt,  and  say  what  advantage  you  can  see  in  the  arrange- 
ment. 

(8.)  When  a  workshop,  cellar,  office,  or  other  place  is  ap- 
proached by  a  passage  with  steps;  bends,  or  other  obstruc- 
tions that  would  prove  dangerous  in  the  dark,  it  is  desir- 
able to  have  a  lamp  (lighting  the  steps,  etc.),  which  must 
be  switched  on  at  the  beginning  of  the  passage  before  light 
can  be  obtained  at  the  switches  in  the  workshop  at  the 
oilier  end. 

Show  how  vou  would  arrange  for  this,  and  show  also 
that  the  turning  out  of  the  passage  light  will  ensuse  the 
extinction  of  the  workshop  lights. 

(9.)  If  the  wiring  for  the  Circuit  in  Fig.  91  was  done 
some  time  before  things  were  ready  for  the  switch  to  be 
fitted  ;  how  would  you  afterwards  find  out  which  were  the 
right  wires  for  the  respective  terminals? 

(10.)  Describe  the  seven  things  shown  in  the  adjoining 
illustration,  Fig.  3. 


(11.)  If  vou  have  never  attended  classes  in  the  City  Guilds' 
subject  "Electrical  Installation  Work"  late  "Electric 
Ul;  emeu  's  Work,"  was  it  (a)  Because  you  have  never 
heard  of  them?  (b)  Or  because  they  were  too  far  off?  (c) 
Or  because  you  thought  you  had  nothing  to  learn?  (d)  Or 
because  vou  thought  the  subject  was  too  difficult?  (e)  Or 
because  the  class  was  inadequately  equipped?   f/)  Or  what? 

If  vou  have  attended  such  a  class,  say  something  about  it. 

A  CONVERT. 


Exams  on  Lektrik  Switching;!    What  ftiffle  can  this  be? 

Prelim,  and  Intermediate,  Advanced  a*,  well,  I  see. 

I  wonder  what  its  all  about ;  must  really  have  a  try, 

Show  Mayeock  thai,  my  knowledge  will  knock  the  rest  sky-high. 

I'll  try  Advanced,  and,  thus  skip  two;  'twill  save  a.  lot  of  time. 

Could" do  it  on  my  head,  I  think,  in  a  manner  unite  euWime. 

What's  this  .about  the  "Marvel"?  I  wonder  what  he's  at! 

In  all  my  long-  experience,  I've  never  heard  of  that. 

It  must  some  new-fangled  dodge  to  put  me  off  the  scent ; 

I'll  show  hiim  he  can't  foozle  me,  or  catch  me  when  I'm  bent ! 

And  then  this  Intel-mediate;  I've  heard  of  the  Two-way, 

Which  gives  control  from  two  points,  and  clients  think  O.K. 

Control  from  three  or  more  though,  is  a  "knock-out"  any  way, 

I  never  thought  it  possible,  but  hope  its  come  to  stay. 

These  pilot  lights  they  talk  about,  J're  never  seen  them  used. 

Lord  knows  that  if  i' fitted  them  you'd  find  the  switches  fused. 

This  one  on  Combinations— *hat's  what  the  ladies  wear— 

I'll  read  it  to  the  Missus,  inethinks  'twill  make  her  stare. 

Who  ever  heard  of  tumblers  for  starting  motor  drives? 

They'll  tell  us  next,  that  these  .are  best  for  managing  our  wives. 

Certificates  they  grant  you  fa  thousand  hare  them  now) 

Helping  to  swell  this  army,  just  fancy  me  !    Bow-wow  !  ! 

There's  more  in  this  than  meets  the  eye,  I'll  need  that  booklet,  too. 

Which  Tommy  Jones  just  raved  about,  but  sticks  to,  tight  as  glue. 

I'm  fairly  flummoxed,  that's  a  cert.,  my  knowledge  must  be  dim  ; 

Oh  blow  Advanced!  it  makes  me  faint,  I'll  tackle  the  Prelim. 
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Current  Topics. 

Apropos  of  the  present  shortage  of  lead  and  its 
effect  upon  the  manufacture  of  lead-acid  accumlators  I 

heard  a  rather  good  story  the  other 
A  Morage      day,  which  involves  the  capabilities 
Battery  Comedy,  of  a  member  of  the  staff  of  a  certain 

Controller.  A  storage  battery  was 
required  in  connection  with  a  contract  for  one  of  the 
Government  departments,  and,  in  the  usual  course, 
application  was  made  for  the  necessarv  Priority  certifi- 
cate. I  forget  the  exact  amount  of  lead  involved,  but 
for  the  sake  of  argument,  assume  it  to  be  one  hundred- 
weight, or  ii2  lbs. 


In  the  Controller's  reply  to  the  application,  which 
was  signed  by  an  Associate  Member  of  the  Institution, 
the  original  application  was  reduced  bv  a  mere  icolbs., 
obviously  a  typographical  error,  which  had  been  over- 
looked by  the  responsible  official,  and,  to  make  matters 
worse,  the  full  claim  was  disallowed,  and  only  fifty  per 
cent.,  or  "  six"  pounds,  of  lead  released  for  the  purpose. 
All  this  comedy  of  errors,  in  spite  of  the  fact  that  the 
ampere-hour  capacity  of  the  battery  was  stated,  and 
should  have  constituted  a  rough  check  as  to  the  total 
weight  of  lead  required. 


To  cap  all,  it  was  further  suggested,  by  way  of  a 
sop  to  the  applicant,  that  possibly  a  somewhat  lower 
capacity  battery  would  suffice  for  the  immediate 
requirements  of  the  contract,  and  that,  inasmuch  as  the 
"weight  of  lead  was  proportional  to  the  ampere-hour 
Capacity,  the  amount  allowed  would  enable  a  battery 
of  half  the  capacity  to  be  manufactured."    If  this  is 


an  example  of  the  way  in  which  (iovcrnmcnt  contrac- 
tors' applications  are  being  handled,  it  looks  as  if  sorri< 
important  electricity  consumers  oi  the  Governmeril  will 
have  to  give  up  ail  hope  of  storing  current,  ami  keep 
their  various  generating  plants  running  night  and  da) 

Every  day  the  war  lasts  the  difficulties  of  obtaining 
electrical     goods     of  all     descriptions     increase  and 

multiply.       Every  buyer  realises  the 
Why  Not  a      extreme  difficulty  of  obtaining  sup- 
Clearing  House  ?  plies  and  the  enormous    amount  of 

valuable  time  and  labour  involved  in 
making  the  necessary  enquiries,  telephoning,  writing., 
telegraphing,  and  actually  travelling  to  the  scene  of  a 
rumoured  stock,  sometimes  hundreds  of  miles  distant, 
in  order  to  fill  requirements. 


(Now  such  a  chaotic  state  of  affairs  again  emphasises 
our  well-known  lack  of  organisation  in  the  simple  and 
obvious  methods  of  industry  and  commerce.  As  in  the 
case  of  foodstuffs,  beer,  whisky,  matches,  etc.,  therein 
frequently  quite  an  ample  stock  in  the  country,  but  a 
famine  in  certain  districts  and  an  excess  in  others.  The 
scheme  of  distribution  is  at  fault,  and,  in  spite  of  the 
fact  that  we  have  been  over  three  years  at  war,  no  one 
seems  to  have  tackled  this  problem  of  distribution  in 
a  common-sense  way.  Half  the  energy  now  wasted  in 
finding  out  and  acquiring  stocks,  which  should  be 
immediately  available  as  and  when  required,  would 
more  than  suffice  to  ensure  adequate  and!  equitable 
distribution  of  whatever  stocks  are  available  in  the 
country. 

So  far  as  electrical  goods  are  concerned,  the  difficulty 
could  apparently  be  met  by  the  establishment  of  a 
species  of  clearing  house,  which  should  be  in  frequent 
and  intimate  touch  with  all  the  principal  sources  of 
supply.  Schedules  could  be  prepared  and  kept  con- 
stantly up-to-date,  detailing  the  stocks  of  all  standard, 
articles,  such  as  motors,  heating  appliances,  batteries, 
transformers,  lamps,  switches,  etc.,  etc.,  and  where 
such  stocks  were  available.  It  would  then  only  be 
necessary  for  buyers  to  consult  such  a  schedule  when- 
ever they  were  in  immediate  need  of  an  article  unobtain- 
able in  their  own  district. 


Its  absence  from  the  schedule  would  at  once  show 
the  non-existence  of  stocks  and  the  uselessness  of 
spending  time  and  money  in  endeavouring  _to  obtain 
supplies.  Such  a  scheme  would  materially  help  to  bring- 
buyer  and  seller  into  contact,  to'  their  mutual  advantage, 
and  the  saving  in  time  would  be  incalculable.  It  is 
such  a  simple  and  obvious  solution  of  a  very  real 
difficulty  at  the  present  time  that  it  is  remarkable  the 
idea  has  not  been  further  developed.  Already  certain 
Government  departments  keep  their  contractors 
informed  of  possible  sources  of  supply  for  essential 
materials  for  Government  contracts,  whilst  the 
Commeticlal  Motor  has  for  some  time  been  conducting 
a  similar  scheme  in  connection  with  spare  parts  for 
commercial  motor  vehicles. 


How  often  nowadays  one  hears  a  business  acquaint- 
ance relate  his  experiences  in  connection  with  the 
purchase    of    some    badly-wanted  article,  only  to<  be 

informed  :  "There  are  any  amount  to  be  had  at  B  . 

1  saw  shelves  full  of  them  at  So-and-so's  the  other  day, 
and  their  salesman  asked  me  if  I  knew    of    a  likely 
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market."  Quite  early  in  the  war  I  tried  all  over  the 
North  of  England  for  certain  spare  parts  manufactured 
by  a  firm  then  wholly  engaged  on  war  work.  I  spent 
weeks  in  the  endeavour  before  giving  it  up  as  a  bad  job. 
Strolling  through  a  main  Birmingham  thoroughfare 
some  days  later,  I  saw  exactly  what  I  had  been  so 
urgently  wanting  exposed  for  sale  in  a  shop  window, 
and  the  shopkeeper  told  me  that  he  had  had  them  on 
view  for  months  without  a  single  application. 


If  the  war  lasts  another  year  or  two  it  bids  fair 
to  decide  the  ultimate  fate  of  one  or  two  electric  tram- 
way    undertakings.       Alreadv  the 
The  Fate  of     tramways  services  in  most  industrial 
the  Tramways,  centres  of  population  are  grievously 
inadequate  to  the  needs  of  the  com- 
munity,   with    the    results    that    cars    run    all  day 
•dangerously    overloaded,     and    at    night    lack  that 
expert  attention  necessary  to  maintain  them  in  efficient 
running   order.      Some   municipalities    have   at  least 
attempted  to  minimise  the  risks  attendant  upon  such  a 
system,  or  lack  of  system,  whilst  others  are  apparentlv 
content  lo  let  things  slide  and  trust  to  luck  to  see  them 
through  without  mishap. 


Probably  the  advent  of  the  girl  conductress  has  a 
.good  deal  to  do  with  the  licensed  overcrowding  which 
prevails  in  some  districts.  With  the  best  intentions 
in  the  world,  one  overworked  girl  on  the  car  cannot  hope 
to  exercise  a  rigid  control  over  the  riotous  mob  which 
attacks  the  rear  platform  at  everv  stopping  place  during 
rush  hours.  A  large  percentage  of  her  time  has  to 
be  spent  on  the  upper  deck  collecting  fares,  and  it  is 
during  such  temporary  absences  from  her  post  on  the 
platform  that  the  mob  effects  a  tactical  boarding  move- 
ment and  spreads  itself  over  every  available  inch  of 
space,  chain  or  gate  notwithstanding. 


I  have  done  a  good  deal  of  tram-travelling  lately, 
and  have  witnessed  some  free  fights,  as  well  as  conduct 
on  the  part  of  the  travelling  public  which  made  me 
blush  for  my  nationality.  The  women  tram  users  are, 
if  anything,  worse  than  the  men,  presumably  because 
they  have  one  of  their  own  sex  to  bully  if  conditions  do 
not  please  them.  I  saw  one  plucky 'little  conductress 
stand  up  to  one  of  these  "ladies  "  the  other  day  and 
get  a  nasty  blow  in  the  face  for  not  having  stopped 
the  car  soon  enough  to  suit  her  ladyship's  idea  of  what 
was  fit  and  proper  value  for  a  penny.  I  was  very  glad 
to  note  the  police  support  which  was  forthcoming,  and 
also  the  camaraderie  displayed  by  the  drivers  of 
adjacent  cars.  I  should  dearly  have  liked  to  play  the 
part  of  witness  in  the  subsequent  police-court  proceed- 
ings. Surely  these  girls  have  enough  to  put  up  with 
in  carrying  out  their  arduous  duties  without  being 
subject  to  perpetual  insult  and  physical  assault  into  the 
bargain.  In  this  particular  case  I  blame  the  corporation 
concerned  for  inadequately  staffing  its  cars. 

Much  has  been  said  and  written  about  the  linking 
up  of  generating  stations  in  South  Wales  in  order  to 
reduce  working  costs  and  expenses, 
South   Wales    and  the  step  which  Swansea  Corpora- 
Extensions,      tion    is   taking    will.    I   venture  to 
predict,  be  a  success.    The  Council 
are  co-ordinating   with    the    Harbour  Trustees  as  to 
lighting  their  extensive  docks,  and  this  will  necessarily 
involve  a  certain  amount  of  capital  expenditure.  The 
Electricity  Committee  have  now  wisely  decided  to  carry 


out  the  extensions  so  as  to  provide  plant  which  it  is 
anticipated  will  be  required  during  the  next  decade  or 
so,  and  the  proposed  additions  to  their  undertaking 
will,  it  is  estimated,  reach  ^"40,000. 


This  seems  a  large  item,  but  it  must  be  borne  in 
mind  that  Swansea  being  the  centre  of  the  Welsh 
metallurgical  world,  it  is  wise  that  future  demands  upon 
energy  should  be  reckoned  with.  After  the  war  electri- 
city, we  are  assured,  will  play  a  still  more  important 
part  in  the  present  industries  and  also  in  the  new  under- 
takings that  are  already  foreshadowed  '  to  find  their 
location  in  that  county  borough,  and  the  Committee, 
who  have  the  consideration  of  the  matter  in  hand  will 
do  well  in  considering  the  demands  which  will 
undoubtedlv  fall  upon  their  electrical  energy  in  the  near 
future.  Elektron. 


ELECTRIC-LIGHT  SWITCHING 
is  A  PART  or 
ELECTRICAL  INSTALLATION  WORK 
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On  another  page  is  a  fresh  Preliminary-Grade  Paper 
"  Electric-Light  Switching,"  which  is  a  very  import; 
branch  of  Electric-Light  Work,  and  consequently  also  of 
"  Eleci>ical-Insta}laUon  Work."  The  fetter  is  the  new 
name  for  the  City  Guild's  subject  "  Electric  Wiremen's 
Work."  Having  enjoyed  it's  fresh  '  and  better  name  for 
just  one  session,  the  subject  has  been  given  a  severe  set- 
back bv  having  its  exams,  discontinued,  and  a  number  of 
its  classes  closed  :  the  subject  of  "  Gas-Fitting  "  being 
allowed  to  proceed  as  usual.  Think  of  that!  The  ways  of 
Authorities  arc  sometimes  (as  in  this  case)  past  under- 
standing. 

The  war.  instead  of  decreasing  the  use  of  electricity,  has 
increased  it — particularly  in  workshop  and  ship  work, 
where  many  hundreds  of  additional  electrical  men  have 
found  employment.  And,  assuming  that  adults  have  less 
tinteyfor  attending  classes,  is  this  not  the  very  time  for 
bringing  on  young  recruits  in  thousands  ? 

That  a  certain  authority  is  not  blind  to  the  needs  of  the 
situation  is  evidenced  by  the  fact  that  in  one  of  their  classes 
a  score  of  the  students  are  qualifying  to  become  teachers 
of  Electrical-Installation  Work;  and  part  of  their  course 
comprises  "  Electric-Light  Switching."  No  doubt  similar 
progress  is  being  made  in  other  classes  of  the  same  autho- 
rity. We  are  not  quite  at  liberty  to  state  what  authority 
this  is.  but  we  mav  say  that  it  is  very  well  known  in  London. 

Most  readers  of  these  lines  would  immediately  assume 
that  the  work  was  being  carried  cut  at  some  big  London 
Poly  technic,  but  any  such  assumption,  though  quite  natural, 
would  be  erroneous. 

Most  of  these  big  institutions,  in  the  Provinces  as  well  as 
in  London,  have  treated  the  important  and  practical  sub- 
ject of  Electrical-Installation  Work  with  such  want  of  per- 
ception, that  the  results  have  been  comparable  with  those 
due  to  'an  elephant  sitting  on  a  partridge's  nest.  _  In  other 
words,  when  thev  have  given  any  serious  attention  at  all 
to  the.  subject,  they  have  crushed  the  student  with  un- 
•  necessarily  heavy  work,  bv  making  him  spend  part  of  his 
time  in  Electrical-Engineering  Classes  where  many -things 
are  taught  that  ai'e  quite  outside  the  scope  of  E.I.  Work." 
•  The  authorities  of  these  places  have  generally  looked 
upon  "  Electrical-Installation  Work  "  more  or  less  as  a 
plebian  brother  of  the  "  higher  "  electrical  subjects,  and 
have  left  us  in  the  slough  of  despond.  Its  "  shop  "(sometimes 
shared  by  others)  is  generally  to  be  found  in  the  most  inc.m- 
vc-nient  part  of  the  basement,  and  its  equipment  hardly 
worthy  of  the  name.  The  work  after  all  is  not  of  so  heavy 
a  nature  that  it  must  be  done  near  the  cellars,  though  the 
situation  is  certainly  of  advantage  when  the  air  raids  are  on. 

One  of  these  davs,  instead  of  the  subject  being  looked 
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upon  as  a  "  poor  relation, "  we  mav  find  a  Professorial 
Chair  relating'  to  it. 

Hdving  shown  thai  there  are  al  presehl  no  Examfe.  in 
E.I.  Work,  and  that  tuition  in  the  subject  is  meagre  and 
hard  to  obtain,  the  reader  can  cover  part  of  the  ground  by 
tackling  (at  home)  the  examination  paper  in  "  Electric- 
Light  Switching  "  which  is  given  on  another  page. 

Messrs.  Lundberg  seem  determined  not  to  lei  their  own 
subject  fall  under  the  same  clpv.d  as  '.'  E.I.W.  ";  for  the 
results  of  ^the  examination  now  proceeding  arc  stated  to  be 
•a  record. 


Correspondence. 


THE    INSTITUTION  OF  ELECTRICAL  ENGINEERS 
AND  MR.  F.  L.  RAWSON. 


To  the  Editor  of  Electricity. 


Dear  Sir, — Until  I  received  notice  of  the  special  meeting 
of  the  Institution  of  Electrical  Engineers,  Mr.  F.  L.  Rawson 
was  little  more  than  .a  name  to  me,  a  name  familiar  enough, 
however,  for  it  goes  back  to  the  days  when  as  a  boy  I 
first  scanned  the  pages  of  the  technical  press  and  learned 
•  of  the  existence  of  Messrs.  Woodhouse  and  Rawson. 

Later  I  learned  of  Mr.  Rawson's  activities  through 
■the  press,  but  in  these  strenuous  times  engineers  cannot 
afford  time  to  study  problems  other  than  the  efficient 
and  rapid  production  of  such  material  as  may  be  required 
for  the  speedy  and  complete  victory  of  our  arms. 

It  is,  however,  our  duty  as  members  of  the  Institution 
not  only  to  examine  the  case  against  Mr.  Rawson,  but  to 
examine  the  source  from  which  the  charges  emanate, 
lest  a  learned  and  scientific  body,  while  rightly  intending 
to  guard  its  status,  be  unjust  to  a  member  whose  chief 
fault  may  be  that  his  work  does  not  meet  with  the  approval 
•of  a  journalist  who  may  perhaps  lack  the  intellectual 
•capacity  to  grasp  its  importance. 

On  looking  through  the  charges  I  find  that  they  are 
based  on  a  series  of  articles  which  appeared  in  the  Daily 
Mail—  no  other  complaints  are  formulated. 

The  British  public  has  a  short  memory,  but  we  must 
not  forget  that  when  Mr.  Rawson  is  aoused  by  the  Daily 
Mail  he  is  in  good  company.  Was  not  one  of  Britain's 
greatest  generals  mercilessly  attacked  by  the  same  paper  ? 

It  may  be  that  the  group  of  papers  to  which  the  Daily 
Mail  belongs  can  make  and  unmake  Governments,  can, 
by  reason  of  its  wide  circulation,  lead  democracy  by  the 
nose,  but  is  it  now  going  to  lead  the  Institution  of  Electrical 
Engineers  by  the  ear  ?  Why  should  a  learned  society 
like  this  Institution  follow  the  lead  of  the  Daily  Mail? 
Does  it  lack  the  intellectual  ability  to  formulate  its  own 
case,  and  must  it  therefore  rely  on  an  obviously  ill-informed 
and  unscientific  scribe  whose  stock-in-trade  may  be  no 
more  than  a  fertile  imagination  and  a  fountain  pen  ? 

The  Harmsworth  press  has  given  us  many  good  things, 
from  Cabinet  Ministers  to  encyclopedias.  Is  it  now  to 
place  the  hall-mark  of  Carmelite  House  on  what  we  think, 
or  on  who  shall  be  a  member  of  the  Institution  of  Electrical 
Engineers  ? 

What  is  Mr.  Rawson's  fault  ?  He  appears  to  put  into 
practice  a  theory  which  has  in  one  form  or  another  many 
able  exponents.  He  seems  to  claim  that  Faith  rightly 
understood  and  applied  may  achieve  much  that  seems,  in 
the  ordinary  way,  to  stand  fairly  high  up  in  the  list  of 
things  difficult  to  accomplish. 

Because  Faith  is  unseen  and  intangible,  its  influence 
need  not  be  denied  nor  its  exponents  described  as  charlatans 
and  humbugs. 

Electricity  is  equally  unseen  and  intangible.  Ask  that 
scribe  to  enter  the  office  of  some  consulting  electrical 
engineer  and  say  to  him,  what  is  electricity  ?  What  is  this 
mysterious  force  by  means  of  which  you  can  talk  from  an 


airship  in  the  sky  to  people  on  the  earth  beneath,  or  from 
London  to  the  battle  front  in  Flanders,  and  reproduce 
exactly  the  speaker's  voice  ?  Tell  me  what  it  is,  serve  it  up 
on  a  plate  with  a  spoon,  or  put  it  before  me  in  a  pint  pot  9o 
that  I  may  see,  handle,  or  taste  this  mysterious  force,  and 
failing  this  I  will  denounce  you  and  your  works  in  to-mor- 
row's issue  of  the  paper.  Alas  !  the  electrical  engineer  could 
only  say  that  electricity  had  never  been  touched  nor 
tasted  nor  even  seen„  but  having  devoted  his  life  to  a  study 
of  the  laws  that  govern  it  he  could  advise  his  clients  on 
the  proper  application  of  these  laws  for  a  fee  of  x  guineas. 

What  has  Mr  Rawson  done  ?  For  years  he  appears 
to  have  devoted  his  time  to  the  study  of  Faith  and  the 
human  will,  and  who  will  deny  their  existence  in  some  form 
or  another  ?  He  maintains  that  by  a  properly  directed 
course  of  right  thinking,  prayer  and  of  meditation  certain 
results  may  be  achieved,  and  if  the  person  in  search  of 
spiritual  comfort  cares  to  contribute  to  the  expenses  he 
may  do  so.    What's  the  matter  with  that  ? 

When  we  go  to  church,  and  the  parson  has  expounded 
certain  spiritual  laws  and  acted  as  mediator  between  the 
(spiritually)  infirm  mortals  in  the  Church  and  the  Great 
Ruler  of  the  Universe,  as  well  as  asked  for  the  prayers  of 
the  congregation  on  behalf  of  certain  parishioners  who  might 
be  lying  near  death's  door,  who  among  us  would  be  mean 
enough  to  leave  without  contributing  our  share  towards  the 
maintenance  of  the  parson  and  his  church  ?  Yet  the 
parson  attempts  to  do  far  more  than  Mr.  Rawson,  and  in  a 
less  scientific  way.  These  parsons  are  always  men  of  wide 
learning  and  deep  culture  ;  they  are  respected  members 
of  our  learned  societies  and  honoured  guests  in  our  homes. 

Why  should  any  scientific  body,  especially  the  Institution 
of  Electrical  Engineers,  of  all  learned  societies  the  one 
that  turns  unseen  and  intangible  forces  to  the  use  and 
profit  of  mankind,  why,  indeed,  should  that  body  follow 
the  lead  of  the  popular  and  unscientific  press  ? 

Has  the  war  killed,  among  other  things,  our  spirit  of 
tolerance  and  fair  play  ? 

When,  in  years  to  come,  our  children  ask,  What  did  you 
do  in  the  great  war,  Daddy  ?  shall  the  answer  be,  I  helped 
to  expel  Mr.  Rawson  from  the  Institution  of  Electrical 
Engineers  ? 

Yours  faithfully, 

Andrew  Stewart,  M.I.E.E. 

[We  have  much  pleasure  in  inserting  the  above  letter 
from  Mr.  Stewart,  which  reached  us  on  the  23rd  inst. 
Owing  to  the  fact  that  we  go  to  press  on  the  Thursday, 
it  will  not  appear  until  after  the  meeting  of  the  Institution 
Members  at  the  Inst.  C.E.  that  same  evening,  but  in 
fairness  to  Mr.  Rawson  we  should  like  this  letter  to  be 
read  and  considered  most  carefully  by  all  who  value  English 
justice. — Editor  Electricity.] 


County  ok  London  V01.1  ntheii  Engineers  (Field  Com- 
paniks).— Headquarters  :  Balderton  Street,  Oxford  Street,  \V.  1. 
Orders  for  the  week  by  Lieut.-Col.  C.  B.  Clay,  V.D,  Commanding'. 
Officer  for  the  week  :  2nd  Lieut.  II.  G.  Golding.  Extract  from 
London  Gazette F.  Gaywood  to  be  temporary  2nd  Lieut. 
(October  24)  ;  H.  J.  Golding  to  lie  temporary  2nd  Lieut.  (October 
24).  Drills  :  Week  ending  Saturday,  December  8,  1917. 
Monday  :  No.  3  Co.,  Left  half,  Recruits,  Signalling,  6.30  ; 
Tuesday  :  Physical  Drill  and  Bavonet  Training,  7.30  ;  Wednes- 
day •  No.  1  Co.,  (i.30  ;  Thursday  •  No.  2  Co.,  0.0  ;  Signalling 
Ambulance,  0.30  :  Friday  :  No.  3  Co.,  Right  Half,  Recruits.  6.30. 
Musketry  :  Belvedere  Road  Tuesday.  Wednesday  and  Thurs- 
day   6.80  to  7.0.    Other  orders  as  usual. 


Meetings.— The  Inst.E.E.  will  meet  at  the  Inst.C.E.  on 
Thursday,  6th  prox.,  at  six  p.m.    Paper  :— "  Electrical  Cooking 

as  applied  to  Large  Kitchens,"  bv  Mr.  W.  A.  Gillott,  A.M.  

A  meeting  of  the  Junior  Inst.E.  will  be  held  at  39,  Victoria 
Street,  S.W.  1,  on  Friday,  November  30,  at  8  p.m.,  on  "  Draw- 
ing Office  in  Relation  to  Other  Departments,"  by  E.  D.  Roberts, 
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Sit,-. Station  for  the  Co-Operative  Wholesale  Society's 
Central  Premises  anj>  W  arehouses.  Manchester. 

Eor  the  purpose  of  converting  the  400  volt  continuous 
current  supply  of  the  Manchester  Corporation  to  the  require- 
ments of  their  central  premises  and  warehouses  in  Withy 
Grove,  Manchester,  the  Co-operative  Wholesale  Society  have 
laid  clown  a  neat  and  attractive-looking  sub-station  contain- 
ing the  necessary  converting"  machinery  'and1  distributing 
switchboard.  ■  Power  from  this  sub-station  is  utilised  for 
driving  lifts,  hoists,  etc.,  and  for  lighting. 

The  contract  for  the  plant  was  placed  with  the  General 
Electric  Co.,  and  includes  four  90  kw.  motors  for  driving 
existing  generators,  two  63  kw.  motor-generators,  and  one 
47.5  kw.  motor  for  driving  an  existing  generator.  These 
sets  run  respectively  at  speeds  of  410,  600,  and  300  r.p.m.,  the 
motors  and  generators  being  mounted  on  combination  bed- 
plates. 

The  switchboard,  which  is  an  excellent  illustration  of 
modern  practice,  is  arranged  in  two  portions  at;  right  angles 


Fig.  1. — The  Sub-Station  of  the  Co-Operative  Wholes \i  e 
Society  at  Their  Central  Premises,  Manchester. 


Fic  2. —Another  View  of  the  Sub-Station  Show  inc. 
the  "  Witton  "  Switchboard. 


to  each  other.  That  portion  of  the  board  devoted  to  the 
control  of  the  motor-generators  consists  of  eight  panels, 
sever-  for  the  machines,  and  one  for  the  incoming  supply. 
Each  panel  accommodates  the  necessary  apparatus  for  start- 
ing the  motors,  which  apparatus  is  mounted  on  the  lower  slab 
of  the  panel,  while  on  the  slab  above  are  included  the  neces- 
sary circuit-breakers,  ammeters,  relays  and  shunt  regulat- 
ing gear.  As  will  be  seen  from  Fig.  1,  where  the  motor- 
generator  controlling  switchboard  is  to  be  observed  in  t  he- 
background-,  paralleling  voltmeters  are  carried  on  brackets: 
at  the  end  of  the  board,  while  on  a  pediment  on  the  lop  of 
the  beard  are  mounted  an  illuminated  dial  sector  pattern 
ammeter  and  voltmeter.  The  distribution  switchboard  which 
is  seen  in  Fig.  2  comprisessixteen  panels,  each  of  which 
controls  six  distributing  circuits.  Every  panel  is  composed 
of  two  slabs,  both  carrying  the  circuit-breakers  for  the  re- 
spective three  circuits.  On  the  upper  slab  is  also  mounted 
a  sector  pattern  ammeter  with  rotary  multi-point  switch 
enabling  the  shunts  on  each  circuit  to  be  connected  to  the 
ammeter.  This  switchboard  is  also  provided  with  a  pedi- 
ment including  a  sector  type  ammeter  and  voltmeter  and  a 
non-magnetic  clock. 

The  lighting  is  effected  by  G.E.C.  semi-direct  fittings,, 
and  the  sub-station  is  very  neatly  laid  down  and  effectively 
finished. 

The  complete  equipment  was  supplied  by  the  General' 
Electric  Co.,  Ltd.,  of  Witton,  Birmingham, 'through  their; 
local  office  at  Victoria  Bridge,  Manchester. 

Indebtedness  is  expressed  to  the  Qo-opeYatiye  Wholesale 
!  Societv,  Ltd.,  for  permission  to  take  the  accompanying  illus- 
trations, and  to  publish  these  remarks. 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  &<-nd  as  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 

:  which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10 s.  will  be  paid  for  the  answer  which  we  consider 
thows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  rectived  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  6# 
entered  into  with  regard  to  successful  replies.    The  Editor's  decision 

is  final.   

Question  No.  17. 
Can  you  give  me  a  clear  idea  of  "  direct  and  indirect  " 
electric  lighting  ?    I  would  like  to  know  under  what  con- 
ditions each  system  should  be  fitted,  and  the  advantages: 

j  of  one  system  over  the  other. — "  Contractor." 


Question  No.  18. 
Can  you  please  give  me  instructions  how  to  install  a 
small  nickel  plating  bath  ?  I  desire  to  plate  small  brass 
washers,  bolts,  nuts  and  pins.  A  few  practical  hints  on 
how  to  handle  the  work  and  to  prepare  the  bath  will  be 
appreciated. — •"  Jaysea." 

(Replies  to  Questions  17  and  18  must  be  received  not  later 
»         December  1,  191 8). 


Bradford. — Pte.  T.  Walton,  formerly  an  apprentice  electrical 
engineer  with  Mr.  Pearson  Rukin,  Bradford,  has  died  as  a  result 
of  wounds  received  in  action. 

Pontefract. — Lieut.  N.  Sizer,  of  Pontefract,  who  has  been 
awarded  the  Military  Cross  for  conspicuous  gallantry  and 
devotion  to  duty  on  October  14th,  is  an  A.M.I.E.E.,  and  prior  to 
I  the  outbreak  of  war  was  engaged  as  an  electrical  engineer  on  the 
j  staff  of  the  British  Westinghouse  Company  at  Manchester.  He 
!  joined  the  Army  in  the  early  days  of  the  war,  and  was  given  a 
,  commission  in  the  Signal  Section  of  the  R.E. 
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HEAT    RESIST    AND    CHILL  PROOF 

GLASS 

Flint  or  our  "  Coelum"  Opalescent 
Arc  Globes,  Inner  Tubes,  etc., 

FOR  OFFICES,  FACTORIES,  MUNITION 
WORKS,  HOSPITALS,  DOCKYARDS,  Etc. 

Particulars  on  application. 

New  English  Glass  Manufacturers,  Ltd., 

DUDLEY    PORT,  STAFFS 


COVERS 


JL*tX> 

BLOCKS. 


CAblNGS 

CLEATS. 
BOARDS   FOR  SWITCHES 
In    Stock   and   made   to   »nr  Design. 
ACCUMULATOR  CASES 

and    BATTERY  BOXES 
Made    to  Order. 


J.  F.  &  G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding  Manufacturers. 

SAWING    PLANING.  MOULDING  &  GKNKRAL  WOODWORKING  M1LL8- 

S8g,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

Telephone  No. :  1168  London  Wall.  PWs«  'or  Mlnntratod  Prt».»  H" 


Publishers'  note:  Owing  to  the  increased  cost  of  material  and  labour, 
we  are  compelled  to  raise  the  price  of  our  books  on  and  after 
December  1st    1917.  ^ 

TELEGRAPHY.  A.  Detailed  Exposition  of  the  Telegraph  System  of  the 
British  Post  Office.  By  T.  E.  Herbert.  A.M.lnst.E.E.,  Engineer.  Post 
Office  Engineering  Department.  Third  Edition,  Thoroughly  revised  and 
Enlarged.  With  630  Illustrations.    10s  6d.  net  (postage  6d.). 

WHITTAKER'S    ARITHMETIC    OF    ELECTRICAL  ENGINEERING. 

For  Technical  Students  and  Engineers.  Containing  82  Worked  Examples 
and  300  Exercises.    2s.  6d.  net  (postage  4d.). 

ARITHMETIC  OF  ALTERNATING  CURRENTS.  Containing  50  Worked 
Examples  and  182  Exercises.  By  Ellis  H.  Crapper.  B.Eng.,  M.I.E.E.  With 
45  Diagrams.   3s.  net  (postage  4d.). 

ELECTRI C  CIRCUIT  THEORY  AND  CALCULATIONS.  By  W.  PERREN 
Maycock:,  M.I.E.E.    With  120  Illustrations.     4s.  net  (postage  4d.). 

ALTERNATING- CURRENT  WORK.  An  Introductory  Book  for  Engineers 
and  Students.  By  W.  Perren  Maycock,  M.I.E.E.  With  258  Illustrations. 
7s.  6d.  net  (postage  5d.)- 

WIRELESS  TELEGRAPHY.  A  Practical  Handbook  lor  Operators  and' 
Students.  By  W.  H.  Marchant.  With  154  illustrations.  6s.  net  (postage  od.). 

Catalogue  of  Books  on  Electricity,  etc..  Post  Free. 
WHITTAKER  &  CO.    2.  White  Hart  Street.  Paternoster  So..,  LONDON,  E.C. 


CAPPER  PASS  81  SON,  LTD., 

Bedminster  Smelting  Works,  BRISTOL. 
Sellers  of  Antimonial  Lead  of  all  Grades. 
Buyers  of  Lead  Ashes  and  Lead  Residues 
from  Accumulators. 

Telegrams '.: —  "PASS.  BRISTOL."         Telephone :— 3475. 


AND 

REPAIRING 


REWINDING 

OF  ARMATURES,  MOTORS  &  DYNAMOS. 

PROMPT  EXECUTION   AND  MODERATE  CHARGES. 
A.  BROWN,  1,  Norgrove  Street,  BALHAM,  S.W.  12. 


M.j,  —GENUINE-^ 
&  Wl  VULCANISED  FIBRE. 

^  _  c    ..t'rr«uP¥  T    122  &  12*.  GOLDEN  LANE. 

MOSSES  &  MITCHELL,    london,  e.c.  j 


November  30,  191 


ELECTRICITY. 


Various  Items. 


Nelson.  — TheElectricity  Committee  of  the  T.C.  have  decided 
to  increase  the  price  of  electricity  Ad.  per  unit  for  lighting  and 
id.  for  power. 

Cardiff. — Pioneer  Harry  Tucker,  R.E.,  who  in  civil  life  was 
an  electrician  to  Messrs.  Booth  and  Bamford,  Cardiff,  has  died 
at  Alexandria,  Egypt. 

HarrOgate. — Bombardier  G.  Preston,  of  the  R.1'\A.,  who  prior 
to  enlistment  was  an  electrician  with  Mr.  G.  Newby,  of  Harro- 
gate, has  died  of  wounds  received  in  action. 

Doncaster. — Able-Seaman  W.  A.  Taylor,  who  before  joining 
the  Navy  was  employed  by  Mr.  Fisher,  electrician,  at  Doncaster, 
is  at  present  suffering  from  the  effects  of  gas  poisoning. 

Military  Honour. — Sgt.  Angus  M'Caig,  who  previous  to  joining 
the  Colours,  was  an  employee  of  the  Argyll  Motor  Works  at 
Alexandria,  Scotland,  has  been  awarded  a  bar  to  his  Military 
Medal. 

Burnley. — Official  notification  is  to  hand  of  the  death  in 
action  of  Gunner  Win.  Wilkinson,  R.F.A.  He  was  27  years  of 
age,  and  prior  to  enlistment  was  in  the  employ  of  the  Corp- 
o.ation  as  a  tram  driver. 

Lowestoft. — The  Corporation  has  granted  increases  of  salary 
to  Mr.  W.  R.  May,  the  electrical  engineer,  and  to  Mr.  H.  H. 
Saunders,  the  general  manager,  which  will  make  them  up  to 
£355  each  per  annum. 

Arc  Lamp  Carbons. — We  would  direct  the  attention  of  readers 
who  wish  to  purchase  arc  lamp  carbons,  to  the  advertisement 
in  our  Pre-Paid  Columns,  in  which  it  will  be  seen  that  a  leading 
firm  has  a  quantity  for  disposal. 

Chatham. — Spr.  E.  J  Eddy,  R.E.,whowas  formerly  a  member 
of  the  staff  of  the  Kent^fower  Company  at  Chatham,  has  been 
awarded  the  Military  Medal  for  good  service  as  a  linesman  under 
exceptionally  hard  conditions. 

Birmingham. — Pte.  G.  R.  Pemberton  and  Able  Seaman  S. 
Gregory,  who  prior  to  enlistment  were  both  employed  by  the 
Electric  and  Ordnance  Accessories  Company  at  Birmingham, 
have  been  killed  in  action. 

Personal. — Mr.  C.  H.  Wordingham,  President  of  the  Institu- 
tion of  Electrical  Engineers,  has  accepted  office  as  one  of  the 
Vice-Presidents  of  the  British  Electrical  and  Allied  Manufac- 
turers' Association  Qncorporated). 

Liverpool. — Lieut.TIenry  William  Morgan,  Duke  of  Lancaster's 
Own  Yeomanry,  attached  to  the  R.F.C.,  who  was  killed  in  action 
on  November  8,  was  previous  to  joining  the  Forces  a  member 
of  the  office  staff  of  the  Corporation  Tramways.. 

Electrician  to  Pathe  Freres  Killed. — Gunner  W.  Wilshire 
has  been  killed  during  an  air  raid  in  France.  He  formerly  be- 
longed to  the  7th  Welsh,  and  fought  at  Mametz  Wood,  Messines 
and  Vimy  Ridge.  Before  the  war  he  was  sales  manager  and 
electrician  to  Messrs.  Pathe  Freres,  Cardiff. 

Leeds. — Cpl.  Harry  Bennett,  who  previous  to  joining  the 
Forcesin  July,  1915,  was  employed  in  the  Corporation  Tram- 
ways Department,  has  been  killed  in  action.    He  was  22  years 

of  age.  -Cpl.  C.  E.  Hart,  who  was  formerly  employed  in  the 

Electricity  Department,  is  announced  to  have  been  missing 
since  October  9. 

Good  Response  re  Wireless. — There  has  been  a  good  response 
to  the  appeal  that  appeared  in  our  last  issue  as  to  Wireless 
operators,  and  it  has  now  been  suggested  that  lessons  in  elec- 
tricity coupled  with  wireless  instructions  should  at  once  be 
taken  up  in  technical  schools.  In  some  centres  in  South  Wales 
this  has  already  been  done,[and  the  classes  are  proving  successful. 

Lecture. — Mr.  Chalmers  Kearney  is  lecturing  with  Lantern 
on  "  High-Speed  Railways  after  the  War  "  before  the  Society  of 
Engineers  on  Monday  next,  December  3,  ig1?.  at  5  P  m-  The 
meeting  will  be  held  at  the  Geological  Institute,  Burlington 
House,  Piccadilly,  W.  Those  desiring  to  attend  should  apply 
for  tickets  (free)  to  the  Secretary,  Society  of  Engineers,  17, 
Victoria  Street,  S.W.  1. 

Personal.— Mr.  Walter  Allnut,  F.S.  A.A.,  ■  who  has  for  many 
years  held  the  post  of  secretary  of  Calender's  Cable  and  Con- 
struction Company  (Limited)  and  the  Anchor  Cable  Company 
(Limited),  has,  in  consequence  of  his.  advanced  age  and  the 
necessity  for  obtaining  greater  leisure,  requested  the  directors  of 
those  companies  to  release  him  from  his  engagement  with  them. 
The  directors  have  acceded  to  his  request,  and  have  appointed 
Mr.  Howard  Foulds,  who  is  at  present  secretary  of  the  Electric 
Supply  Committee  of  the  Birmingham  City  Council,  to  fill  the 
vacancy  thus  occasioned.  Mr.  Foulds  will  commence  his  duties 
as  secretary  of  the  above  companies  on  January  1,  19 18. 


Preston.  -The  death  in  action  is  reported  of  .Pte.  Joe  ShaW; 
King's  Liverpool  Regiment.  He  was  23  years  of  age,  and  prior 
tojthe  war  was  employed  by  Messrs.  Dick,  Kerr  and  Co. 

Things  are  Different  Now.  An  interesting  extracl  from 
pre-war  issue  of  the  '  Jahrbuch  der  Elektrotechnik  '  :  —'^Germany 
is  ahead  of  all  other  countries  in  the  manufacture  of  ignition 
magnetos,  and  the  two  firms,  Bosch  and  Eisemann,  alone  supply 
80  per  cent,  of  the  world's  requirements." 

Swansea. — The  Chairman  of  the  Swansea  Electricity  Com- 
mittee has  submitted  important  reports  dealing  with  certain, 
heads  of  the  agreement  which  has  been  entered  into  with  the 
Harbour  Trustees  for  the  supply  of  electrical  energy  up  t  <£. 
500  kva.,  and  to;  make  provision  to  supply  up  to  1,000  kva., 
on  certain  terms  the  Trustees  to  pay  a  minimum  of  £"2,000 
a  year  after  the  Corporation  were  prepared  to  supply  the 
larger  quanLty,  and  of  £"1,500  previously.  The  Committee, 
realising  the  necessity  for  providing  for  this,  and  turther  supplies, 
to  large  independent  consumers,  sought  the  permission  of 
the  L.G.B.  to  borrow  £39,000,  and  also  obtain  tenders  for  the 
work  and  plant. 

Kinks  are  Fatal. — Anyone  who  has  studied  the  numerical 
evaluation  of  problems  relating  to  the  "  strength  of  materials  " 
knows  how  serious  may  be  the  stress  set  up  in  a  rod  or  wire 
or  tape  by  bending  it  over  a  pulley  or  on  to  a  reel.  Calculation 
shows  that  the  stress  exceeds  the  elastic  limit,  even  when  the 
radius  to  which  the  piece  is  bent  is  surprisingly  large  (the  exact 
safe  limit  depending  on  the  material  and  section  concerned). 
One  cannot  be  too  careful  in  using  large  reels  for  cables, 
telegraph  and  telephone  wire,  metal  strip,  etc.,  and  in 
avoiding  sharp  bends  whilst  handling  such  material. 
Once  the  limit  of  elasticity  of  the  material  is  exceeded 
the  piece  is  given  a  permanent  "set,"  and  its  qualities 
are  more  or  Tiess  impaired.  The  spiral  form  retained  by 
wire  unwound  from  a  small  reel  is  a  "  bad  sign,"  indicating 
that  the  metal  has  been  overstressed  by  being  wound  on  too 
small  a  diameter.  Even  in  its  elementary  stage,  whilst  the 
loop  is  large,  a  "  kink  "  is  generally  the  seat  of  overstress,  and 
if  the  kink  be  pulled  to  a  small  loop  or"  straightened  out  "  by 
pulling  instead  of  by  unlooping,  then  the  metal  is  as  good  as. 
broken,  and  the  most  casual  inspection  will  generally  reveal, 
the  severity  of  the  stress  imposed  upon  it. 


Reviews  of  Books,  ®C. 

[Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  part  of  the  world,  for  the  published  price,  plus 
five  per  cent,  for  postage  (minimum  2d.)  and  orders  will  be 
esteemed.] 

Lloyd's  Diagrams  for  Calculations.  (Spon.  2s.  6d. 
net.) — The  author  of  this  diagram  ;or  calculations  is  H.  G. 
Lloyd,  A.C.G.I.,  M.Inst.  C.E.  The  diagram  is  really  a 
chart  having  horizontal,  vertical,  and  diagonal  lines.  By 
means  of  letters'  ;md  numbers  round  the  edge  of  the  chart 
it  is  possible,  by  following  the  lines,  to  easily  obtain  almost 
any  calculation  in  division,  multiplication,  and  proportion. 
The  instructions  at  the  head  of  the  chart  are  very  clear  and' 
may  be  easily  followed.  This  diagram  should  be  welcomed 
by  all  who  have  calculations  to  carry  out  in  the  course  of 
their  duties.  It  is  not  very  large,  measuring  Si  in.  by  13  in., 
A  convenient  position  may  therefore  be  found  for  it  in  any 
office  desk. 

Continuous  Current  Motors  and  Control  Apparatus. 
By  W.  Perren  Maycock,  M.I.E.E.  Whittaker  7s.  6d.  net.)— 
This  is  one  of  Mr.  Perren  Maycock's  best  works.  The  first 
chapler,  dealing  as  it  does  with  the  principle  and  action  of 
electric  motors,  does  not  contain  too  miuch  technical  details, 
but  just  sufficient  to  give  I  he  elementary  student  an  excellent 
idea  0/  the  principle  of  the  motor.  The  second  chapter  is 
entirely  devoted  to  starters,  dealing  with  liquid,  compression, 
and  inching  starters  in  turn.  In  this  chapter  the  starting 
of  series,  shunt,  and  compound  motors  is  efficiently  dealt 
willi.  Without  going  into  details  concerning  the  contents  of 
every  chapter,  it  may  be  said  that  everything  connected  with 
the  choice,  erection,"  efficiency,  tests  and  repairs  to  motors 
and  motor  starters  is  dealt  with  in  Mr.  Maycock's  usual 
practical  manner.  The  work  is  well  illustrated,  containing 
no  fewer  I  ban  150  diagrams  and  photographs  of  motors  and 
control  a[  paratus. 
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PREPAID  ADVERTISEMENTS. 

•ItiatUns  V scant  and  Wanted.  18  wards  far 

•  d.,  aad  Id.  far  every  extra  3  warda. 
Aavarataa    Waated    aad    far     Sala.  Seeks. 
Mlscellaaeems.  Ac,  12  warda  far  6d.  aad  2d. 
far  every  extra  6  worda. 
IF  CASH  IS  NOT  SENT  WITH  ORDER. 
DOUBLE  RATES  WILL  BE  CHARGED 
Official  Advertisement*,  Tender*.  Educatienal, 

Jke.,  6d.  a  line. 
Advertisements  for  this  page  mast  reach  the  Offlce  by 
IWO    O'OLOOK     WEDNESDAY  AFTERNOON 
at  the  latest. 

■amlttanees  for  small  amounts  may  be  made  In 
halfpenny  itimoi. 

SITUATIONS  VACANT. 

I RELEPHONE  MAINTENANCE.  MAN 
A.  WANTED,  capable  of  keeping  in  order  Magneto 
Telephones,  Switchboard  (70  lines)  and  Parsons-Sloper 
toattery  intercommunication  instruments  in  a  factory, 
London,  E. — Apply,  giving  experience,  wage  required, 
age,  etc.,  to  Box  2,017,  Electricity  Office,  36,  Maiden 
Lane,  London,  W.C.  2. 


EDUCATIONAL. 


PtiNNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OP  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and.  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  tor  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


f\  JENNINGS  &  CO.,  LTD..  can  quote, 
\J  .    delivered  to  ANY  PART  OF  THE  WORLD, 

for  Timber,  Plywood,  Woodwork  of  every  description. 
Head  Office,  Pennywell  Pvoad,  Bristol.  Branches  in 
various  towns  in  U.K.  

ACCUMULATORS,  Seoond-hand,  any  type 
wanted  ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  of  Metallic  Dross  purchased  for  oaah,  Town 
or  Country. — Write,  1.  Brown  and  Sons,  142,  Lower 
Olanton  Rn<td.  N.K.    Txlonhonn  TTo.  Daliton  5SK 


BOOKS,  ETC. 


SHOP-SOILED  BOOKS. 


MAXWELL'S  THEORY  AND  WIRE- 
LESS TELEGRAPHY   

HOPKINS"  TELEPHONE  LINES  AND 
THEIR  PROPERTIES   

POOLE'S  TELEPHONE  HANDBOOK. 
(Third  Edition)  ...   

CULLEY'S      PRACTICAL  TELE- 
GRAPHY.   (Eighth  Edition) 


3  6 


3  6 


4  0 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 

DYNAMO  wanted.  About  13  amps.  120 
volts,  1,000  revs,  compound. —  Full  particulars, 
maker's  number  and  price,  Frankland,  77,  St.  Thomas 
•Street,  Weymouth.   

rpESTING- SET,  combined  Ohmmeter  and 
I     Generator  in  case,  infinity  30  megs.,  440  volts 
Voltage  readings  to  480  volts,  as  new  £9. — Box  1917- 
Electricity  Office,  36,  Maiden  Lane,  London,  W.C.  2.  > 

rpHE  following  spares  to  be  disposed  of  in 
I      good  condition.  These  can  be  seep  by  appoint- 
ment in  Liverpool  district  if  required.    Apply,  Box  7,112, 
Electricity  Office,  36,  Maiden  Lane,  London,  W.C.  2. 
ARC  LAMP  CARBONS  AND  GLOBES. 
Yellow  Flame — No  Metal  Core. 


AMBULANCE  STRETCHERS  (or  poles  only) 
Special  cheap  line  for  Air  Raids  and  Factories, 
as  required  under  new  Regulation.  Also  timber, 
plywood  and  woodwork  of  every  description  ;  carriage 
paid  any  part  of  the  world.  Illustrated  lists  on  applica- 
tion.— C.  Jennings  and  Co.,  Ltd.,  Pennywell  Road, 
Bristol. 


PREECE'S  TELEGRAPHY.  Revised 

by  Llewellyn  Preece    4  0 

AMERICAN  TELEGRAPH  PRACTICE  12  6 

WIRELESS    TELEGRAPHY.  By 

Eesklne  Murray.    (Third  Edition)    6  0 

WEBSTER'S     UNABRIDGED"  DIC- 
TIONARY.   1,847  pages  21  0 

AND  31  ANY  OTHER  BOOKS  <L-  PAPERS, 


Dia. 


Make. 


•Quantity  Length 

in  in  in 

Pieces.  Millimetres.  Millimetres. 

3,000  650  9  "Norris  Chrome." 

2,800  600  9  "  Plania." 

3,100  600  11  No  mark. 

2,250  645  10  "  Plania." 

1,500  600  10  "  Norris  Chrome." 

150  380  9  "  British-Carron." 


SOLID  CARBONS  FOR  ENCLOSED  ARC  LAMPS. 
Quantity      Length  Dia. 

in  in  in  Make. 

Pieces.       Inches.  Millimetres. 
13,000  12  12  No  Mark. 

9,900  12  12  "  Silesia." 


ARC  LAMP  GLOBES. 
40  Globes  for  Davy  6  amp.  Enclosed  Arc  Lamps. 

WANTED  immediately,  a  Battery  of 
Accumulators  suitable  for  house  lighting,  50  or  100 
volts,  discharge  rate  about  25  amperes,  must  be  in  good 
■condition.  —  Waterhouse.  113,  Charing  Cross  Boad, 
London,  W.C.  2.  

PATENTS. 


ADVICES  PKtfitf  ou  patenting  in- 
ventions and  registering  trade  marks-  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
Agency,  Ltd.,  185.  Queen  Victoria  Street.  London. 
10  years'  references. 


And  buy  a  copy  of  the 


ELECTRICAL 
ENGINEERS 
DIARY 

6/- 

S.  DAVIS  &  CO.,  30-31,  St.  Swithin's  Lans 
London,  E.C.  4. 


PORCELAIN 

INSULATORS 

of   Every  Description. 

JAMES  MACINTYRE&  Co.,  Ltd., 


BURSLEM. 


LIST  ON  APPLICATION  TO 
"  ELECTRICITY  "  OFFICE. 

HAWKINS'  ELECTRICAL  GUIDES  are 
indispensable  aids  for  Engineers,  Assistants  and 
Students.  Strongly  recommended.  Ten  volumes,  £3, 
or  6s.  6d.  per  volume  post  free. — Edwin  A.  Mansfield  & 
Co.,  New  Brighton,  Cheshire. 


EASY  LESSONS  IN  WIRELESS.  By 
A.  F.  Collins.  A  practical  course  of  instruction 
on  the  principles,  construction  and  working  of  Wireless 
Apparatus  for  the  use  of  students  and  operators.  Size 
5|  ins.  by  2J  ins.  Cloth,  3s.  net.  post  free  from  Rentell, 
36,  Maiden  Lane,  London,  W.C.  2.  

LEKTRIK LIGHTING  CONNECTIONS. 
A  waistcoat  pocket-book  of  lamp  connections, 
with  explanatory  notes  b:rW.  Perren  Maycock,  M.I.E.R. 
The  Switch  circuits  dealt  with  include  ordinary,  two- 
way,  two-way-intermediate,  variable  multipoint,  re- 
stricted, dimming,  master,  automobile,  and  pilot  con- 
trols. A  most  handy  companion  for  the  -  Engineer, 
Contractor,  Wireman  and  Student.  NEW  (4th)  AND 
ENLARGED  EDITION.  35th  thousand,  180  illus- 
trations and  diagrams,  and  150  pages.  Size  4}  ins. 
by  3J  ins.  Flexible  linen  cover.  Price  7d.  net,  post 
free,  from  Electricity  Offlce.  

QHIP  WIRING  and  FITTING.  By  T.  M. 
O  Johnson.  A  small  but  thoroughly  practical  manual 
which  can  be  recommended.  Cloth,  8vo,  80  pp.,  illus- 
trated.   Is.  2d.  net,  post  free,  from  Electricity  Office. 

PLATIMllM     UTENSILS,  SCRAP 

ruAiinvm  lamp  tops.  *e. 

Purchased  at  Highest  Prices  by 
DERBY  &  00.,  Ltd.,  44,  Clerkenwell  Rd„  London,  1.0. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Hikers  of  the  "Lion"  Pnre  Platinum  Rivet 
Tremblers. 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

Insulated  Wires  and  Cables  of 
All  Descriptions. 


f.WIG6INS*S0NS 

102.  103,104,  Minories.  London. 

For  Lamps,  Stoves.  Ventilators, 
Eleotrioal  Work,  Philosophical, 
and  for  all  purposes. 

Largest  Stock  in  the  World. 
Contractors  to  H.M.  Government 

Telephone  No.  2248  Avenue. 


50  pp.    A  First  Course     54  Illus.  m 

of 

Electric-Light  Switching  and  Testing 

for 

Workshop  Classes  and  Private  Students. 
Price  lOd.  Post  Free  (may  be  sent  in  stamps). 
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BANDING  ARMATURES. 


By  G.  Sylvester. 


The  last  but  not  the  least  important  operation  in 
connection  with  the  winding  of  an  armature  is  the 
"  banding."  As  a  matter  of  fact  it  may  be  truly  said 
that  the  life  of  an  armature  depends  upon  the  quality 
of  a  band  and  the  skill  with  which  it  is  placed  upon  the 
armature.  Broken  armature  bands  are  not  an  in- 
frequent occurrence,  and,  in  the  majority  of  cases  where 
a  breakdown  occurs  through  a  broken  band,  it  is  pro- 
bably due  to  defective  workmanship  in  the  first  instance. 

Of  course,  it  can  be  readily  understood  that,  as 
armature  bands  cannot  be  inspected  during  the  time 
the  armature  is  in  a  motor,  it  is  not  possible  to  say  with 
any  amount  of  certainty  when  a  band  is  getting  slack. 
In  the  face  of  these  conditions  there  is  only  one  alterna- 
tive, and  this  is  to  see  that  a  good  sound  job  is  made 
of  the  fix:ng  of  the  bands  in  the  first  place. 

To  place  a  band  on  an  armature  it  is  essential  that 
the  winding  should  be  perfectly  horizontal.  Every  expert 
winder  remembers  this  when  he  is  winding  the  armature, 
and  he  arranges  the  coils  in  such  a  manner  that,  from  the 
point  where  they  leave  the  slots  to  either  the  back  or 
the  commutator  end,  they  are  straight  and  parallel 
with  the  armature  shaft.  We  mention  this  because  we 
have  seen  bands  placed  on  windings  that  have  been 
slanting  to  or  from  the  armature  shaft,  as  shown  in 
Fig.  r.  The  result  has  been  that  after  a  few  days'  run, 
the  bands  have  come  off,  and  in  some  cases  have 
caused  serious  breakdowns. 

Steel  wire  should  be  used  for  banding  armatures — this 
is  known  in  the  trade  as  "  piano  wire."  The  gauge  of 
this  wire  depends  upon  the  "  size,"  "  power,"  and 
"  speed "  of  the  armature.  By  size  wc  mean  the 
diameter  of  the  armature.  For  instance,  an  armature 
of,  say,  two  feet  in  diameter  will  require  a  larger  gauge 
wire  for  the  band  than  an  armature  one  foot  in  diameter, 
that  is,  if  the  speed  and  power  of  each  armature  is  the 
same.  When  considering  power  we  must  remember 
that  the  pull  on  the  armature  conductors  depends  upon 
the  power  of  the  motor.    It  is  therefore  necessary  to 
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use  a  larger  gauge  wire  for  banding  a  40  h.p.  armature 
than  is  required  for  a  20  h.p.  armature.  As  far  as  speed 
is  concerned,  we  may  say  that  an  armature  having  a 
peripheral  speed  of "4,000  feet  per  minute,  will  require  a 
stiffer  band  than  an  armature  having  a  peripheral  speed 
of  2,500  feet  per  minute,,  because  the  centrifugal  force  is 
greater.    Armature  winders  at  times,  especially  on 
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Fig.  1. 

breakdown  work,  have  to  adapt  themselves  to  circum- 
stances as  far  as  their  winding  equipment  is  concerned. 
That  is,  if  sent  away  on  a  breakdown  it  is  only  possible 
to  carry  such  things  as  a  soldering  iron,  and  solder,  etc. 
To  carry  a  tension  drum  is  entirely  out  of  the  question, 
they  therefore  have  to  rely  upon  their  ingenuity  and 
experience  to  enable  them  to  do  their  work  in  a  satis- 
factory manner. 

With  a  workshop  things  are  much  different,  and 
every  winding  shop  is  incomplete  without  a  tension 
drum,  the  function  of  which  is  to  place  a  desired  tension 
on  the  steel  wire  when  an  armature  is  in  a  lathe  being 
banded.  Tension  drums  are  usually  "  home  made," 
and  to  give  the  reader  a  clear  idea  of  this  device,  we  will 
explain  and  illustrate  a  type  of  drum  that  we  know  is 
used  with  success  in  some  of  the  largest  winding  shops 
in  the  country. 


Fig.  2. 


Fig.  2  shows,  A,  an  iron  drum,  D,  on  which  are  fitted 
two  brake  drums,  BD.  A  spindle  runs  through  the 
centre  of  D  and  finds  its  bearing  on  two  brackets,  BS. 
B,  in  this  diagram  shows  on  iron  plate,  P,  about  f  in. 
thick,  which  forms  a  bed-plate  for  the  drum  and 
brackets.  This  plate  is  a  permanent  fixture  let  in 
flush  with  the  ground,  and  it  is  held  in  position  by 
four  holding-down  bolts  with  a  plate  on  each  end,  the 
bolts  having  counter-sunk  heads.  In  the  diagram  only 
two  of  the  bolts  are  shown,  but  there  are  actually  four 
used,  one  on  each  corner  of  the  plate.  Two  holes  are 
drilled  and  tapped  into  the  plate  to  provide  a  fixing 
for  each  bracket  and  two  brake  bands,  BB.  This 
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completes  the  apparatus.  One  end  of  each  band  is  fixed 
to  the  plate  by  means  of  a  bolt,  the  other  end  is  free  to 
move  and  is  regulated  by  means  of  a  -wing  nut.  From 
the  above  it  will  be  seen  that  the  drum  may  be  easily 
fixed  or  removed  as  required.  By  using  several  plates 
the  drum  may  be  transported  to  any  lathe  where 
it  may  be  desired  to  place  an  armature  for  banding.  A 
complete  list  of  material  for  banding  armatures  may  be 
said  to  be  as  follows  :— A  quantity  of  steel  wire  of  suit- 
able size,  some  good  quality  mica,  a  few  yards  of  thin 
twine,  a  heavy  soldering  iron,  sufficient  solder  and  flux, 
and  a  piece  of  thin  sheet  copper. 

The  mica  should  be  cut  into  strips  about  6  ins.  long, 
and  a  I  in.  wider  than  it  is  proposed  to  make  the  band. 
To  place  a  band  on  an  armature  the  following  in- 
structions should  be  carried  out  -.—When  the  armature 
is  placed  in  the  lathe,  tie  a  piece  of  twine  round  it  in 
the  place  where  it  is  proposed  to  fix  the  first  band.  The 
mica  strips  may  now  be  placed  under  the  twine  each 
piece  overlapping  the  other  about  J  in.  Small  pieces 
of  copper  sheet  \  in.  wide  and  twice  the  width  of  the 
band  should  now"  be  placed  under  the  twine  on  top  of 
the  mica.  These  pieces  of  copper  should  be  inserted 
about  every  8  ins.  apart— the  function  of  these  pieces 
of  copper  is  to  act  as  clips  for  the  band.  The  method 
of  placing  them  in  position  is  illustrated  in  Fig.  3,  A. 
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Fig.  3. 

Now  tie  one  end  of  a  piece  of  twine  to  a  loop  on  the 
end  of  the  banding  wire,  and  the  other  end  to  the 
armature  near  the  point  where  the  band  is  to  be  fixed. 
Start  the  lathe  very  slowly  and  place  sufficient  tension 
on  the  brake  drums  to  keep  an  even  strain  on  the  wire. 
Follow  each  turn  of  the  wire  round  the  armature,  keep- 
ing them  close  to  each  other  until  the  desired  width  is 
obtained.  Now  turn  the  ends  of  the  clip,  nearest  to  the 
finishing  point,  over  and  tap  them  gently  with  a  small 
hammer  to  press  them  close  to  the  wire,  and  solder 
them  firmly.  The  banding  wire  may  now  be  cut  off 
and  the  whole  of  the  clips  turned  over  and  soldered  to 
the  wire.  The  armature  may  now  be  turned  round  and 
the  whole  of  the  wire  soldered.  A  complete  band  is 
shown  in  Fig.  3,  B. 

It  is  sometimes  found  that  a  band  on  an  armature  is 
continually  giving  out.  This  certainly  points  to  the 
fact  that  a  stronger  band  is  necessary.  Although  a 
stronger  band  may  be  needed  it  is  not  always  good 
practice  to  fit  wider  bands  owing  to  the  heating  effect. 
A  much  better  method  is  illustrated  in  Fig.  3,  C.  Here 
two  complete  bands  are  shown,  but  they  are  tied 
together  with  a  strip  of  thin  copper  sheet.  This  makes 
a  very  good  job  of  it,  and  has  given  satisfaction  where 
it  has  been  tried. 

[Note  Mr.  Sylvester,  who  is  a  well-known  writer  in  these 

columns,  is  at  present  engaged  upon  a  bock  on  "  Armature 


Winding."  This  work  will  contain  practical  and  technical  detail 
of  the  windng  of  armatures,  stators,  rotors,  balancers,  boosters 
and  turbo  generators,  etc.  The  price  of  the  book  will  be  about 
5s.,  and  as  the  issue  will  be  strictly  limited,  we  have  decided 
to  give  our  readers  the  first  opportunity  of  securing  a  copy 
of  this  work.  We  therefore  invite  all  readers  who  are  desirous 
of  obtaining  a  copy  to  forward  their  names  and  addresses - 
When  the  book  is  published  the  applicants  will  be  requested 
to  forward  the  purchase  price,  but,  we  desire  to  point  out  that 
as  far  as  the  issue  goes,  the  applications  will  be  dealt  with_in 
strict  rotation.  We  therefore  advise  our  readers  to  make  an. 
early  application  for  this  work. — Editor  Electricity.] 


TELEPHONE  SWITCHBOARD  EQUIPMENTS  * 


By  T.  F.  Lee,  A.C.G.I.,  A.M.I.E.E. 

Comparison  of  Systems. 

For  the  small  private  equipment,  the  magneto  system; 
still  stands  first,  on  account  of  its  cheapness,  simplicity  and. 
robustness.  Very  little  apparatus  in  the  way  of  signals,, 
relays,  etc.,  is  required,  and  such  apparatus  as  is  neces- 
sary is  strong,  simple  and  requires  no  delicate  adjustment.. 

The  generators  used  for  calling  are  comparatively  power- 
ful instruments,  and  work  at  a  fairly  high  voltage,  so  that 
minor  faults  on  the  lines  may  bi  overcome,  signals  can  be 
sent,  and  conversation  carried  on  fairly  well  over  faulty 
lines  which  would  throw  a  more  delicate  system,  such  as  the- 
Central  Battery,  out  pf  order. 

As  local  battery  speaking  is  employed,  good  transmission^ 
can  be  obtained  on  both  long  and  short  lines,  and  the 
transmission  is  not  impaired  when  a  short  and  a  long  line- 
are  connected  together. 

The  disadvantages  of  the  ordinary  magneto  board  are 
that  it  is  rather  slow  in  action,  and  that  the  operator  does 
not  receive  such  definite  calling  and  clearing  signals  as  on 
a  central  battery  board,  and  therefore  mistakes  are  more 
easily  made.  "Another  disadvantage  is  that  no  clearing 
signal  is  received  unless  the  telephone  user  rings  off. 

The  reasons  that  the  working  is  slow  are  that  the  drops 
are  restored  by  hand/ the  jacks  are  not  directly  associated 
with  the  drops,  but  are  placed  in  different  panels,_  and  only 
one  signal  is  received  from  the  two  telephones  in  use,  to- 
show  That  conversation  is  finished.  In  some  modern  pat- 
terns of  magneto  boards  these  disadvantages  are  obviated 
but  this  is  done  usually  at  the  expense  of  simplicity  and 

strength.  ,    '    ,         ,  .  , 

Another  disadvantage  is  the  use  of  local  speaking  bat- 
teries at  each  telephone.  While  this  is  good,  in  many  Gases, 
from  the  transmission  point  of  view,  it  is  bad  from  the 
maintenance  point,  as  some  telephones  are  sure  to  be  used 
much  more  than  others,  and  unless  the  batteries  are  care- 
fully watched  and  changed  as  required,  unequal  transmis- 
sion will  result  from  some  batteries  being  run  down,  lhis 
problem  of  battery  maintenance  on  an  equipment  covering 
a  large  area  is  an  important  one.  often  entaihng  consider- 
able  expense. 

The  Battery  Ringing  (local  battery  speaking)  system 
differs  only  from  the  magneto  system  in  that  signals  are 
given,  and  telephone  bells  are  rung,  by  means  of  batteries 
instead  of  ma-gneto  generators. 

Practically  all  the  remarks  on  the  Magneto  system  apply 
to  the  Battery  Ringing  system,  but  the  latter  possesses  some 
further  disadvantages.  In  its  usual  form  it  is  only  suitable 
for  short  lines,  long  lines  requiring  too  much  battery  power 
for  ringing,  and  the  disadvantage  of  the  batteries  scattered 
all  over  the  system,  already  mentioned  in  connection  with 
the  Magneto  system,  is  intensified  with  the  Battery  Rung- 
in<*  svstem  since  there  is  a  ringing  battery  at  each  telephone 
as  well  as  speaking  battery.  The  only  advantage  possessed 
by  this  system  over  the  magneto  is  that  tbe  instruments 
cost  rather  less,  and  the  svstem  is  therefore  cheaper. 

Where  conditions  are  suitable,  thfc  Central  Battery  is  an- 

^Extract  from  a  Paper  read  before  the  Association  of 
Supervising  Electricians. 
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«k>ubtedly  Ihe  finest  manually  operated  telephone  system 
.that  can  be  installed. 

The  caller  has  only  to  remove  the  receiver  from  the 
.switch-hook  to  give  a  call,  and  to  restore  it  to  give  a  clear, 
while  the  Operator  can  lollow  every  movement  of  tin 
switch-hook  bv  watching  the  calling  and  clearing  signals, 
-and  as  these  are  sell-restoring  no  time  is  lost  replacing  them 
after  a  call. 

When  lamp  signals  are  used,  which  is  a  very  common 
practice,  the  jades  are  closely  associated  with  them,  making 
111-  act  of  plugging  into  the  correct  jack  practically  auto- 
malic  and  also  making  the  hoard  very  compact,  and 
enabling  the  operator  to  deal  with  more  lines. 

Again,  since  the  battery  is  situated  at  the  switchboard 
and  no  calls  are  required  at  the  telephones,  battery  main- 
tenance is  much  simplified. 

Unless  conditions  are  suitable,  however,  the  Central  Bat- 
tery system  will  not  give  satisfactory  results.  The  first 
esse  ntial  is  that  line  conditions  shall  be  good.  The  line 
wires  are  always  alive,  so  that  almost  any  line  fault,  such 
as  an  accidental  earth,  wires  in  contact,  or  even  low  in- 
sulation resistance  will  drain  the  battery,  and  in  most  cases 
give  false  signals  at  the  board  besides  impairing  the 
speaking. 

Central  Battery  circuits  require  more  careful  design  than 
locil  batterv  circuits,  and  unless  properly  designed,  cross 
talk  results.'  This,  however,  is  a  manufacturers'  difficulty, 
and  if  the  contractor  specifies  that  the  system  shall  be 
free  from  cross  talk,  he  can  leave  the  makers  to  overcome 
such  difficulties  as  exist. 

It  is  important,  when  purchasing  a  Central  Battery  board, 
to  get  an  assurance  that  the  longest  and  shortest  lines  when 
connected  together  will  give  satisfactory  speaking  and 
signalling,  because  the  circuits  fitted  on  the  cheaper  C.B. 
boards,  while  giving  excellent  speaking  when  two  lines 
(either  long  or  short)  of  equal  resistance  are  connected 
together,  sometimes  give  very  unsatisfactory  speaking  when 
a  long  and  short  line  are  connected  together.  For  really 
satisfactory  working,  the  battery  used  for  a  C.B.  board 
should  be 'of  secondary,  cells,  so  that  another  condition  re- 
quired vvith  a  C.B.  system  is  that  there  shall  be  some  cheap 
means  available  for  charging  the  batteries. 

Primary  cells  are  occasionally  used  but  are  not  very 
satisfactory.  For  this  reason  small  C.B.  equipments  under 
ahout  50  lines  are  usually  rather  expensive,  but  while  the 
C  B.  board  and  battery  outfit  are  more  costly  than  a  mag- 
neto board,  the  telephones  are  rather  cheaper,  since  no 
magneto  generators  or  batteries  are  required,  and  it  is 
frequently  found  that  with  a  fair-sized  equipment  of  100 
lines  or  so  the  C.B.  system  is  as  cheap  as  a  magneto  system 
even  on  first  cost. 

In  most  respects  it  would  appear  to  be  the  ideal  system 
for  a  private  telephone  equipment. 

The  service  is  entirelv  in  the  hands  of  the  telephone- 
users,  and  mistakes,  due  to  the  operator  not  clearly  hear- 
ing numbers  or  carelessly  connecting  wrong  numbers,  are 
not  possible.  The  service  is  ahvays  available,  as  there  are 
no  periods  when  the  board  is  unattended;  delays  due  to 
trying  to  attract  the  operator's  attention  immediately  a 
conversation  is  finished  are  eliminated;  in  fact,  all  the 
minor  evils  of  a  manually-operated  board  which  tend  to 
slow  down  the  service  and  irritate  the  telephone  users  are 
absent. 

Against  these  advantages"  must  be  placed  the  facts  that 
Automatic  apparatus  is  necessarily  rather  complicated  and 
delicate,  and  also  that  small  Automatic  boards  are  only  just 
out  of  their  experimental  stage,  and  their  life  and  cost  of 
mrir-tenance  are  rather  unknown  quantities. 

These  disadvantages  will  disappear  as  apparatus  becomes 
more  standardised  and  experience  is  gained  by  studying 
working  equipments. 

When  this  has  been  done  the  many  advantages  embodied 
in  the  automatic  system  ought  to  place  it  well  ahead  of 
any  manually-controlled  system  for  office  and  works  equip- 
ments. 


GAS  KIR  IXC  BOILERS.* 


By  T.  M.  Hunter,  M.A.,  B.S<  , 


Gas  as  a  boiler  fuel  was  first  used  in  connection  with 
blast  furnaces  somewhere  about  the  middle  of  last  century. 
Boif.T  firing  Was  the  obvious  use  h  which  to  put  the  gas 
Recovered  as  a  by-product  in  the  manufacture  of  iron. 
Caseous  fuel  is  apparently  the  ideal  fuel  for  boiler  firing. 
It  requires  no  stoking  and  no  cleaning  of  fires.  A  whole 
battery  of  boilers  can  be  attended  to  by  one  man,  and  a 
constant  load  is  maintained  independent  of  the  efforts  of 
manual  labour.  The  main  reason  why  blast  furnace  gas 
has  not  been  used  with  greater  success  is  that  it  carries 
huge  quantities  of  dust.  This  is  deposited  in  the  boiler 
flues,  resulting  in  a  constant  decrease  of  the  evaporation 
and  requiring  to  be  cleaned  out  every  few  weeks,  under 
these  circumstances  the  possibilities  of  the  fuel  were  not 
realised.  About  25  years  ago  gas-cleanirg  plants  were  in- 
troduced, which  provided  cleaned  gas  and  did.  away  with 
this  disadvantage. 

The  introduction  of  regenerative  coke-oven  plants  next 
provided  quantities  of  gas,  which  wa?  alsc  used  for  boiler 
firing.  On  account  of  the  higher  calorific  value  of  coke- 
oven  gas,  very  much  smaller  quantities  had  to  be  handled 
in  order  to  obtain  the  same  results  from  boilers.  It  was 
found  that  this  gas  cauild  be  brought  into  contact  yvith  the 
.walls  of  boiler  flues  without  being  extinguished,  and  so 
"brick-lined  combustion  chambers  were  not  generally  used 
for  its  combustion.  It  was,  however,  found  that  even  with 
this  richer  gas  the  efficiency  of  gas-fired  boilers  was  still 
very  low. 

The  theory  gained  ground  that  gaseous  fuel  was  unsuit- 
able for  boikVfiring,  and  that  it  was  impossible  with  it  to 
obtain  anything  like  the  efficiency  or  the  evaporation  ob- 
tainable in  the  same  boiler  by  coal  firing.  This  theory  is 
still  held  by  many  engineers.  It  is  .the  more  surprising  that 
this  theory  should  have  taken  such  as  strong  hold,  as  at 
the  same  time  the  most  perfect  combustion  arrangements 
were  invented  for  small  quantities  of  gas.  We  generally 
connect  these  improvements  with  the  name  of  Bunsen,  and 
the  Bunsen  principle  is  at  the  back  of  most  of  the  work 
that  has  been  done  on  large  volumes  of  gas,  as  well  as  on 
small  volumes.  ,  . 

About  20  years  ago  the  Mond  by-product  producer,  fol- 
lowed bv  other  producers,  provided  another  source  of  gas 
in  larjre  quantities,  and  in  some  cases  this  gas  was  used 
for  boiler  firing.  The  author  thinks  that  in  no  case  yet 
ha'  gas  firing  of  boilers  with  by-product  producer  gas  been 
made  a  commercial  success,  as  it  has  been  found  that  steam 
could  be  raised  more  cheaply  from  the  coal  direct  even 
rdter  allowing  for  all  the  income  from  the  sale  of  by-pro- 
ducts He  does  not  wish  to  be  misunderstood  in  saying 
this  as  he  firmly  believes  that  there  are  modern  producer 
and  boiler  plants  even  now  on  the  market  which  can  make 
the  gasification  and  gas-firing  proposition  a  commercial 
success  under  suitable  conditions. 

Manv  engineers  came  to  the  conclusion  that  they  would 
have  to  give  up  boiler  firing  with  by-product  producer  gas 
as  commercially  impracticable,  and  they  turned  thetr  eyes 
to  gas  engines  to  utilise  the  gas  economically.  Gas-clean- 
ing plants  had  made  the  use  of  producer  and  blast-furnace 
gas  possible  in  gas  engines.  It  was  soon  seen  that  gas 
engines  would  produce  1  h.p.  for  at  most  10,000  therms 
in  the  gas.  >  This  was  at  a  time  when  it  was  assumed  that 
som°  20  lb.  of  steam  per  horse-power  were  required  in  a 
good  steam  engine.  As  this  represented  over  19,000  therms 
to  the  steam,  and  as  the  steam  had  to  be  generated  in 
gas-fired  boilers  at  not  more  than  50  to  60  per  cent, 
efficiency,  the  gas  engine  apparently  was  to  be  the  engine 
of  the  future.  '  Probably  this  would  have  been  found  true 
but  for  the  adoption  of  steam  turbines,  which  have  reduced 
the  steam  per  horse-power  to  about  10  lb.     It  was  also 

*Abstract  from  paper  read  before  the  Institution  of  Elec- 
trical Engineers. 
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found  that  the  power  per  horse-power  taken  by  gas  engines 
increased  rapidly  as  the  load  was  reduced,  whereas  in  tur- 
bines this  was  not  the  case.  Turbines  could  be  overloaded 
without  danger,  they  could  be  made  in  units  of  very  much 
larger  size  than  the  largest  gas  engines,  and  they  were 
found,  unlike  gas  engines,  to  be  more  economical  in  the 
large  sizes.  In  initial  cost  the  turbine  plant  was  cheaper, 
and  in  reliability  and  in  cost  of  maintenance  the  gas  engine 
was  a  very  long  way  behind.  It  became  evident  that  if 
gas-fired  boilers  could  raise  the  steam  at  75  per  cent, 
efficiency  the  results  from  a  modern  turbine  set  would  be 
as  gooi!  as  those  from  a  gas-engine  set,  while  as  regards 
reliability  and  the  skilled  attendance  required,  the  steam 
turbine  was  unquestionably  first. 

There  is  no  doubt  that  gas-fired  boilers  have  now  a 
greater  future  than  ever.  Probably  the  time,  is  not  so  far 
distant  when  our  present  method  of  burning  coal  together 
with  its  valuable  by-products  will  be  considered  obsolete. 
i.nd  possiblv  even  illegal.  It  will  then  be  replaced  by  some 
type  of  by-product  producer  or  coal  distillation  plant  yield- 
ing gas,  and  this  gas  will  without  doubt  be  largely  used 
for  boiler-firing  purposes. 


SCIENCE  AND  ITS  FUNCTIONS. 


In  the  address  of  the  Chairman,  Mr.  A.  A.  Campbell 
Swinton,  at  the'opening  meeting  of  the  Royal  Society  of  Arts, 
on  November  21st,  some  interesting  observations  were  made 
on  the  development  of  science  in  the  past,  and  the  condi- 
tions favourable  to  its  useful  application.  The  lecturer 
discussed  some  of  the  very  early  instances  of  the  use  of 
scientific  principles  in  industry,  in  the  rude  treatment  of 
skins  and  clothing  devices  by  primitive  peoples,  in  the 
higher  civilisation  of  Babylon  and  Egypt,  and  later  in  the 
experiments  of  Archimedes  and  others  among  the  Greeks. 

In  order  to  show  how  great  have  been  the  material  ad- 
vances due  to  scientific  knowledge,  Mr.  Campbell  Swkiton 
drew  a  picture  of  the  conditions  prevailing  in  1754,  the 
year  in  which  the  Royal  Society  of  Arts  was  founded.  He 
gave  a  long  list  of  conveniences  which  we  now  accept  with- 
out thought,  but  which  were  undreamed  of  at  that  period. 

Most  of  these  achievements  have  been  the  result  of  much 
patient  expert  work.  Even  great  scientific  discoveries  have 
in  some  cases  been  made  by  chance,  but  generally  only 
by  men  of  marked  intuition  and  acutely  developed  powers' 
of  observation.  A  curious  factv  however,  is  that  many 
great  inventions  have  been  made  by  men  whose  ordinary 
vocations  were  quite  outside  the  particular  fields  to  which 
their  inventions  applied. 

Thus  James  Watt  began  life  as  a  maker  of  mathematical 
instruments.  George  Stephenson  was  a  colliery  fireman, 
who  only  learned  reading,  writing,  and  arithmetic  after  he 
had  giown  up.  Edison  was  a  railway  porter,  and  self- 
taught.  Lord  Armstrong,  the  inventor  of  hydraulic  power 
transmission,  and  celebrated  for  his  gun,  was  a  practising 
solicitor  until  he  was  thirty-five  years  of  age.  Even  in  the 
domain  of  pure  science,  the  lecturer  contended,  great  dis- 
coveries were  often  made  by  men  who  were  really  "  gifted 
amateurs."  He  instanced  Robert  Bovle,  Henry  Cavendish, 
and  Sir  William  Herschel  as  belonging  to  this  class.  Both 
Sir  Humphry  Davy  and  Michael  Faraday  were  of  humble 
origin. 

A  common  misconception  amongst  Government  officials, 
against  which  we  had  constantly  to  struggle  'to-day,  was 
that  men  of  science  had  no  organising  or  administrative 
ability.  Against  this  might  be  mentioned  the  cases  of 
Joseph  Whitworth,  Henry  Bessemer,  William  Armstrong 
and  Andrew  Noble,  all  of  whom  had  great  scientific  gifts 
and  yet  were  also  successful  organisers  and  administrators 
of  large  industrial  concerns. 

Finallv.  the  lecturer  referred  to  the  idea  that  men  who 
accumulated  great  wealth  were  in  some  wav  enemies  of 
society.  It  was  true  that  men  might  acquire  great  wealth 
by  exploiting  the  community'  or  obtaining  riches  which 
would    otherwise  have  been  distributed   in   manv  hands. 


But  a  great  scientist  or  inventor  was  a  standing  example- 
of  the  man  whose  riches'  formed  only  a  portion  of  the  wealth 
which  had  come  to  the  community  through  his  efforts- 
These  were  men  who  created  wealth  and  did  not  merely 
divert  riches  into  their  own  pockets. 


THE  PRODUCTION  OF  THE  RARER  KEY-METALS. 
WITHIN  THE  BRITISH  EMPIRE. 


The  fifth  of  the  interesting  series  of  lectures  now  being 
delivere.1  at  the  London  School  of  Economics  took  place 
on  November  16th,  when  Mr.  Sydney  Johnstone  gave  an. 
address  on  "  The  Rarer  Key-Minerals. " 

The  lecturer  confined  himself  mainly  to  such  metals  as 
tungsten,  thorium,  molybdenum,  tantalum,  vanadium,  zir- 
conium, and  platinum,  which  are  known  to  have  many 
important  uses  in  the  metal  industry.  It  is  very  gratifying 
to  learn  that  all  these  minerals,  with  the  solitary  excep- 
tion of  platinum,  occur  in  considerable  quantities  within, 
the  British  Empire,  Australasia  being  particularly  rich 
in  this  respect.  The  chief  sources'  of  platinum  are  Russia 
and  Columbia,  but  the  lecturer  held  out  hope  that  Canada, 
may  become  an  important  source  of  this  material  in  the 
future 

.  Tungsten  was  known  for  over  a  century  before  any  appre- 
ciable use  was  made  of  it  industrially.  Even  in  the  middle 
ages  it  was  a  constant  source  of  trouble  to  Cornish  miners,, 
as  it  is  a  common  impurity  in  tin.  It  is  only  comparatively, 
recently  that  its  value  for  steels  of  various  kinds  has 
become  recognised.  The  British  Empire  is  rich  in  tungsten 
ores,  Burma  furnishing  a  very  important  source  of  supplv, 
while  Queensland  and  other  "Australian  districts  also  yield 
a  useful  quota,  with  the  result  that  the  British  Empire 
at  the  present  provides  about  35  per  cent,  of  the  world's 
production.  Moreover,  the  smelting  of  Tungsten  ores,  whicKi 
was  scarcely  attempted  in  this  country  before  the  war,  is 
now  being  carried  on  at  Sheffield1  and  Widnes,  while  works 
at  Luton,  which  undertook  this  work  on  a  small  scale 
before  the  war,  have  greatly  extended  their  plant. 

As  is  well  known,  tungsten  is  an  invaluable  constituent  of 
many  important  steel-alloys,  and  is  much  used  for  armour 
plate,  projectiles,  etc.  Some  such  alloys  have  the  valuable  pro- 
perty of  retaining  their  hardness  at  a  comparatively  high 
temperature,  and  therefore  specially  useful  for  high-speed' 
tools.  In  a  pure  ductile  form  tungsten  is  used  in  electric 
incandescent  lamps.  This  variety  of  tungsten,  it  was 
stated,  was  not  made  in  the  United  Kingdom  before  the  war  p 
at  present  we  can  produce  enough  for  the  lamp  industry- 
Among  other  special  uses>  of  tungsten  were  mentioned  its 
application  instead  of  platinum  for  electrical  contacts  in 
magnetos. 

The  lecturer  devoted  a  considerable  amount  of  attention 
to  the  monazite  sands  of  Brazil,  Carolina,  Travancore  and 
Ceylon,  from  which  the  thoria  and  ceria  used  in  incan- 
descent mantles  are  derived.  The  Scientific  and  Technical 
Research  Department  of  the  Imperial  Institute  has  devoted' 
considerable  attention  to  these  minerals,  some  of  which 
are  particularly  rich  in  thoria.  New  uses  are  being  found  for 
the  very  considerable  amount  of  ceria  occurring  in  some- 
of  these  deposits,  Ferro-cerkvm,  on  account  of  its 
pyrophoric  properties,  is  used  for  automatic  lighting 
apparatus,  etc.  Cerium  earths  have  found  applications  as 
dyes,  for  colouring  porcelain  and  in  various  colouring  pro- 
cesses, and  they  have  recently  been  employed  in  the 
electrodes  of  flame  arc  lamps. 

Among  the  other  materials  discussed,  molybdenum,  which, 
like  tungsten,  is  a  valuable  element  in  special  steel  alloys, 
deserves  mention.  Here  again  the  British  Colonies  are 
well  to  the  fore  as  regards  output  of  the  raw  material, 
and  the  United  Kingdom  now  also  holds  a  strong  position 
in  respect  of  the  production  of  the  metal.  The  other 
minerals  mentioned  likewise  occur  comparatively  freely. 
The  only  important  exception  is  platinum,  and  of  this,  as 
mentioned  above,  we  may  find  adequate  supplies  within- 
the  Empire  in  the  near  future. 
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TO  OUR  READERS. 

Electricitt  is  published  every  Friday,  and  is  on  sale  at  the  prlnoipal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
arKo  sale  throughout  tho  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  ke  necessarily  identify  himself  witn  tneir 
views. 


Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a  Id. 
•tamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
probahly  appear  in  the  paper. 


New  advertisements  for  displayed  oolumns  and  alterations  to  existing 
•ones  mutt  reach  the  publishing:  office  not  later  than  the 
first  post  Tuesday  morning:,  in  order  to  be  in  time  .or  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subsoription.-lOs.  6d.  a  year,  6s.  3d.  half-year,  2s.  9a.  a  quarter,  in 
•advanoe,  postage  prepaid  in  the  United  Kingoow;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid.  -  T__ 

All  remittances  payable  to  the  Publishers.  S.  Rentell  and  Oo.,  Ltd., 
68-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Qerrard.  


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineer*  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  In  the  U.K.  without  wrapping:  or  address. 
No  postage  need  be  paid. 

Current  Topics. 

There  is  every  indication  that  the  trend  of  future 
■development  in  the  generation  and  application  of 
electrical  energy  to  industrial  require- 
ments will  be  in  the  direction  of 
power  transmission  at  extra  high 
voltages.  Such  pressure,  ranging  from 
70,000  volts  upwards,  would  enable 
large  generating  stations  to  be  installed  in  the  actual 
coalfields,  in  effect,  at  the  pit  head,  thus  saving  the 
present  enormous  waste  of  time,  to  say  nothing  of  the 
cost  of  fuel  transport.  The  war's  demands  upon  the 
railways  of  the  country  have  served  to  bring  home  to 
every  observant  individual  the  extent  to  which  the  whole 
of  the  country's  industries  are  dependent  upon  the 
railways  for  coal  transport. 


Long  Distance 
Electric  Power 
Transmission. 


The  enormous  tonnage  of  coal  carried  over  an  equally 
huge  mileage  in  the  course  of  twelve  months  can 
scarcely  be  conceived,  but  a  little  consideration  will  show 
that  considerably  more  than  half  the  cost  per  ton  of  coal 
delivered  into  bunkers  at  a  remote  power  station  is 
represented  by  freight  charges.  From  a  commonsense 
standpoint  such  a  state  of  affairs  is  absurd  on  the  face 
of  it,  and  it  is  to  our  national  discredit  that  we  have 
so  long  neglected  to  deal  with  the  problem  on  practical 
and  commercial  lines. 


The  ideal  method  of  obtaining  energy  from  coal, 
involving  a  minimum  of  labour  and  expense  in  the 
process,  would  be  that  outlined  some  time  ago  by  one 
of  our  leading  scientists — viz.,  combustion  of,  the  fuel 
in  s'tu,  underground — a  method  at  present  conv 
mercially  impracticable  in  the  light  of  our  existing 
knowledge  and.  experience  of  efficient  coal  combustion. 
The  next  best  process,  and  one  immediately  practicable, 
is  to  utilise  the  fuel  immediately  it  reaches  the  earth's 
Surface — to  feed  it,  in  fact,  direct  from  the  colliery  shaft 
into  the  bunkers  of  a  power  station  adjacent  to  the 
pit  head. 


By  equipping  such  a  pow  er  station  with  the  latest  and 
most  modern  generating  units,  employing  the  best  and 
most  economical  steam-raising  plant,  and  transmitting 
the  resultant  electrical  energy  over  trunk  transmission 
lines  to  the  various  industrial  centres,  our  manufac- 
turers would  be  furnished  with  electrical  energy  at  the 
very  minimum  cost  per  unit,  and  enormous  advantages 


would  accrue  to  the  Country  as  a  direct  result.  -Main 
line  electrification  (.1  the  principal  railways  would  follow 
as  a  natural  sequel,  and  these  railways,  relieved  ol 
their  present  onerous  coal  traffic,  would  be  available 
for  a  vastly  increased  tonnage  of  more  profitable 
freight.  They  would,  in  fact,  be  better  able  to  feed  the 
various  factories  throughout  the  country  with  essential 
raw  materials,  and  in  due  course  carry  the  finished 
products  to  the  points  of  embarkation  if  for  export,  or 
of  distribution  if  lor  home  consumption. 

In  a  recent  address  before  the  Keighley  Association 
of  Engineers  on  "Fuel  Waste  and  Electrical  Distribu- 
tion, "^Professor  Watkinson,  of  Liverpool  University, 
emphasised  the  need  for  greater  fuel  economy  in  the 
future,  and  pointed  out  that  we  were  drawing  upon  a 
natural  reserve  of  fuel  which  was  not  being  replaced, 
and  must  sooner  or  later  become  exhausted.  At  present 
65  million  tons  of  low-grade  fuel  are  wasted  annually. 
A  properly  conceived  and  engineered  scheme  such  as 
I  have  outlined  in  the  preceding  paragraphs  would 
enable  this  low-grade  fuel  to  be  utilised.  By-products 
could  be  produced,  and,  from  the  coal  consumed  at  the 
present  rate  of  consumption,  we  ought  to  be  able  to 
derive  200  million  tons  of  coal  tar. 

The  output  of  tar  oil  alone  from  such  a  volume  of 
tar  should  be  of  the  order  of  eight  million  tons  of  a 
grade  suitable  for  use  in  internal  combustion  engines 
of  the  Diesel  type,  and,  from  an  energy-producing 
standpoint,  would  foe  equivalent  to  four  times  its  weight 
pf  the  original  coal.  Benzol  and  ammonia  would  be 
similarly  recoverable  in  proportionately  large  quantities, 
and  would  go  far  towards  solving  our  motor  fuel 
problem  and  providing  our  farmers  with  all  the  artificial 
fertilisers  they  require  for  increasing  the  home  yield  of 
cereals  and  vegetable  foodstuffs. 

As  regards  the  electrical  distribution  of  the  energy 
produced  in  this  wholesale  manner,  Professor  Watkin- 
son insisted  that  the  matter  was  essentially  one  for 
Government  handling  under  the  guidance  of  experts, 
and  that  trunk  lines  transmitting  the  energy  at  from 
70,000  to  100,000  volts  would  have  to  be  built.  These 
trunks  could  be  tapped  at  suitable  points  by  the  various 
municipalities,  or  their  equivalents,  and  the  energy 
further  distributed  among-  the  local  consumers. 

Apropos  of  electrical  power  transmission  at  extra 
high  tension,  it  is  noteworthy  that  our  Government 
Departments^such  as  the  Home  Office  and  the  Board 
of  Trade — have  been  largely  to  blame  for  the  position 
in  which  we  now  find  ourselves.  Electrical  develop- 
ment on  progressive  lines  has  been  unduly  hampered 
in  the  past  by  restrictive  legislation — grandmotherly, 
one  may  justly  term  it,  in  view  of  the  lead  thereby 
obtained  by  electrical  power  development  abroad  and 
on  the  Continent  of  Europe. 

It  will  probably  surprise  many  of  my  readers  to  learn 
that  at  the  beginning  of  19T4,  before  the  outbreak  of 
war,  there  were  already  no  less  than  54  electric  power 
transmission  schemes  in  operation  at  pressures  ranging" 
from  70,000  to  150,000  volts.  Although  mainly 
associated  with  hydra-electric  power  generation,  six 
of  these  schemes  relied  upon  steam  as  the  primary 
source  of  energy,  and  one  steam  plant  in  German)' 
distributed  its  energy  at   a  line  pressure  of  110,000 
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volts.  There  is  thus  nothing  novel  or  experimental  in 
the  idea  of  transmitting  energy  over  long  distances  at 
pressures  so  far  undreamed  of  in  this  country, 

The  distances  separating  the  industrial  centres  of 
Great  Britain  from  the  nearest  coalfields  offer  no 
obstacles  to  the  practical  realisation  of  such  a  desir- 
able scheme,  inasmuch  as  in  five  of  the  high  tension 
transmission  schemes  at  present  in  being,  energy  is 
transmitted  electrically,  well  over  200  miles,  in  one 
instance  as  much  as  245  miles,  from  the  power  station. 
As  regards  the  capacity  of  some  of  these  existing 
schemes  the  prospects  are  equally  favourable  to 
industrial  development  in  this  country,  since  two  of 
the  most  aspiring"  have  been  laid  out  on  the  basis  of  an 
ultimate  plant  rating  of  300,000  k.w.  each. 


What  man  has  done,  man  can  do  again,  and, 
although  American  and  Continental  manufacturers 
figure  largely  in  the  statistical  records  of  these  engi- 
neering achievements,  I  am  pleased  to  note  the 
recurrence  of  one  or  two  well-known  British  firms  as 
contractors  for  at  least  part  of  the  equipment.  It  is  a 
good  augury  for  the  future,  and  prompts  one  to  hope 
that  our  home  makers  of  large  generating  plant  and 
transmission  line  material  and  equipment,  will  not  let 
the  grass  grow  under  their  .feet  when  the  restoration  of 
peace  renders  possible,  some  comprehensive  develop- 
ment of  long-distance  power  transmission  in  these 
islands.  Elektron. 


SHELL  BAND  TRANSFORMERS. 


The  advantages  of.  these  transformers  over  gas  or  other 
heating  systems  are  that  they  can  be  placed  in  almost 
any  position,  the  heating  is  even  and  uniform,  there  is. 
no  scale  formed  on  the  bands  and  no  bands  are  lost 
through  overheating.  The  bands  may  be  heated  to  the 
correct  temperature  in  1  to  4!  minutes  according  to 
size.  The  capacity  of  the  transformer  shown  in  Fig. 
1  is  from  200  to  400  bands  per  day. 

Fig.  2  illustrates  a  special  portable  testing  trans- 
former. The  outstanding  feature  of  this  transformer 
is  its  extreme  portability.  It  may  be  rolled  along  the 
floor  of  the  workshop  or  test  room,  and  if  fitted  with 
flanged  hoops,  may  be.  used  for  colliery  or  shop  tracks. 
It  is  made  in  three  types,  open  (as  shown),  protected, 
or  totally  enclosed.  

SOME  LARGE  PUMPING  SETS. 
Some  large  pump  sets  have  recently  been  supplied  by 
the  General  Electric  Co.  to  an  allied  Government  consisting 
of   228  h.p.   and  354  h.p.  "  Witton  "  motors  coupled  to 
Rees-Roturbo  pumps.      The  motors  were  constructed  to 


Johnson  and  Phillips,  Ltd.,  have  certainly  risen  to 
the  occasion  as  far  as  the  output  of  munitions  is  con- 
cerned. This  is  quite  apparent  when  we  examine  Fig. 
1,  which  illustrates  a  special  transformer  for  heating 
copper  shell  bands  for  6  in.,  8  in.,  9.2  in.,  12  in.,  and 
13.5  in.  shells.  These  transformers  are  wound  for  any 
voltage  up  to  550,  and  for  25,  40,  or  50  cycle  supply. 


"  Witton  "  Motors  Driving   Rees-Roturbo  Pumps. 
Supplied  to  an  Allied  Government. 

operate  on  a  500  volt,  50  cycle  circuit,  and  to  run  at  1,470 
r.p.m.,  being  direct  coupled  to  the  pumps.  They  are  of 
the  induction  type  with  forced  ventilation,  and  have  their 
slip  rings  enclosed  in  totally  enclosed  covers.  The  Rees- 
Roturbo  pumps  have  a  capacity  of  15  cubic  metres  of  water 
per  minute  when  operating  respectively  against  total  heads 
of  45  and  70  metres.  The  units  are  mounted  on  combina- 
tion bedplates  and  are  shown  in  the  accompanying  illus- 
tration.   For  starting  purposes,  liquid  starters  were  supplied- 
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The  equipment  was  provided  by  the  General  Electric 
Co.,  Wilton,  Birmingham,  and  67,  Queen  Victoria  Street, 
E.C.4. 


SOLUTIONS  TO  QUESTIONS 

Set  at  the  191 7  Examination  of  the  City  and 
Guilds  Institute. 


ELECTRICAL    ENGINEERING,    GRADE    II. , 
A.C.  Work. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 


Q.  t. — A  current  from  an  alternating  current  supply 
at  200  volts  and  50  cycles  flows  through  a  number  of 
lamps  taking  20  amperes  and  through  an  inductive 
coil  having  a  resistance  of  5  ohms  and  an  inductance 
of  0.05  henry.  Find  the  total  current  passing  to  the 
two  circuits  in  parallel,  and  calculate  the  power  factor 
of  the  combined  circuits. 

A.  r. — Current  taken  by  lamps  =  Ix  =  20  amperes. 

..    .  200 
coil  =  1 2  =  .   

/52  +  (27TX50X.05)2 


200 
1647 


=  12. 1  amperes. 


If  <f>  be  the  lag  of  the  current  through  the  inductive 
coil  behind  the  applied  voltage, 


cos  </>  =  r 


resistance  of  coil 


impedance  of  coil  16-47 


=  0.304 


Fig.  1. 

Fig.  1  gives  the  vector  diagram  for  the  circuits  under 
consideration  :  OE  represents  the  applied  voltage  ; 
OIi  the  current  through  the  lamps  in  phase  with  OE  ; 
and  01 2  that  through  the  inductive  coil  lagging  <j>° 
behind  OE.  The  total  current  /  is  given  by  the 
diagonal  of  the  parallelogram,  and  can  either  be  deter- 
mined by  drawing  the  vectors  to  scale  and  measuring 
the  length  of  the  resultant,  or  it  can  be  calculated  from 
the  following  geometrical  relationship  : — ■ 
P  =7X2  +  722  +  2/1  I2  cos  cf> 

=  (20)2  +  (12. i)2  +  2  x  20  x  12. 1  x  0.304=694 

:.  I  =  26.4  amperes. 


Power  taken  by  lamps  =  200  x20  =  4,000  watts 
„  corl    =  200x12.1x0.304  =  736,, 

:.  Total  power  taken  from  supply  mains  =  4,736  „ 
Hence,  power-factor  of  combined  circuits 
Total  power  in  watts  4,736 


Volt-amperes 


200  x  26.4 
=   (say)  0.9 
(To  be  continued.) 


=  O.897 


The'Principles  and  Practice  op  Electric  Wiring.  By  Archi- 
bald Bursill,  A.M.I.E.E.,  Lecturer  in  Physics  and  Electrical  Engineer- 
ing at  Paddington  Technical  Institute.  Officially  recommended  by 
the  C.  &  G.  Examiners.  With  166  Illustrations.  fcCrown  8vo,  3s.  l'>d. 
net.  post  free  from  Electricity  Office. 


TELEPHONY. 

(Being  solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
of  Telephony  held  on  May  3rd,  1917.) 

(Continued  Jrom  page  670.) 
Q.  4. — Explain,  with  a  diagram,  the  arrangement  of 
the  subscriber's  microphone  circuit  in  common  battery 
working.  With  what  objects  is  the  arrangement 
adopted,  and  what  limitations  are  incurred  ?  Compare 
it  with  the  subscriber's  microphone  circuit  in  magneto 
working. 

A. —  The  arrangement  of  a  subscriber's  tele- 
phone set  on  the  common  battery  system  generally 
adopted  in  this  country  is  shown  on  the  left  of  Fig.  3, 
while  the  common  battery  at  the  exchange  is  shown  on 


Suuscrs  Station 


Exchange 


Fig.  3. 


the  right  of  the  figure.  The  outstanding  feature  of 
this  arrangement  is  as  follows  :— The  condenser  (2  mfds.), 
the  local  winding  of  the  induction  coil  (26  Ohms),  and 
the  receiver  (60  ohms)  form  a  shunt  circuit  to  the 
microphone  (55  ohms).  When  the  receiver  is  off  the 
switchhook  a  steady  current  flows  round  the  circuit 
through  the  line  winding  of  the  induction  coil  (17  ohms) 
and  the  transmitter,  and  the  condenser  is  charged  as. 
shown  in  the  figure.  Now,  taking  an  instant  during 
conversation  when  the  resistance  of  the  transmitter  is 
decreasing  and  when,  therefore,  the  potential  difference 
between  the  plates  of  the  condenser  is  also  decreasing,  a 
discharge  of  the  condenser  takes  place  through  the  local 
winding  of  the  induction  coil.  This  winding  is  so  con- 
nected that  the  condenser  discharge  induces  an  electro- 
motive force  in  the  line  winding  of  the  induction  coil 
in  a  direction  the  same  as  that  of  the  electromotive 
force  of  the  common  battery  ;  hence  the  condenser 
discharge  augments  the  main  effect.  When  the  re- 
sistance of  the  transmitter  increases,  the  condenser 
recharges,  and  induces  an  electrpmotiVe  force  in  the 
line  winding  of  the  induction  coil  in  a  direction  opposed 
to  that  of  the  electromotive  force  of  the  common 
battery.  The  condenser,  therefore,  increases  the  range 
of  action  of  the  transmitter— a  most  important  con- 
sideration in  a  system  in  which  the  energy  for  working, 
the  circuit  is  located  at  a  distant  point.  It  will  be 
gathered  that  it  is  of  the  utmost  importance  that  the 
windings  of  the  induction  coil  be  joined  up  correctly  ; 
for,  if  one  winding  were  reversed,  the  speaking  efficiency 
would  be  materially  impaired.  ^.Qj 


L, 


Fig.  4. 


Fig. 
phone 


4  shows  the  connections  of  a  subscriber's  tele- 
set  for  magneto  working.    The  apparatus  is  also 
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connected  on  the  shunt  principle,  and  the  arrangement 
may  be  compared  with  the  subscriber's  telephone  set 
on  "the  common  battery  system.  In  the  arrangement 
shown,  the  transmitter  "operates  in  a  local  circuit— the 
resistance  of  the  line  having  no  effect  on  the  transmission 
current. 

(To  be  continued.) 


(Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and 
Telephony,  Grade  L"  1904-1914,  price  2s.  gd.,  post 
free  from  Electricity  Office.) 

THE  MANUFACTURE  OF  INSULATING  TAPES 
AND  FABRICS. 


In  the  early  days  of  electrical  machinery  design,  it 
-was  soon  recognised  that  the  various  fabrics  used  for 
wrapping  around  conductors  must  be  treated  with  some 
kind  of  material  to  reinforce  insulation,  and  act  as  a 
protection  against  moisture  absorption ;  the  presence  of 
moisture  being  the  root  cause  of  leakage  and  break- 
down in  all  electrical  apparatus.  At  that  time  the 
design  of  machines  was  liberal  as  regards  copper  and 
iron,  so  that  materials  like  sealing  wax,  varnish,  and 
shellac  were  sufficient  to  keep  the  installation  of  the 
apparatus  in  fairly  good  condition. 

Modern  requirements  have  demanded  far  more  atten- 
tion to  the  selection  of  insulating  materials  and  the 
peculiar  properties  of  the  drying  or  oxidising  oils,  par- 
ticularly linseed  oil,  have  been  taken  advantage  of  in 
connection  with  the  preparation -of  insulating  varnishes 
and  insulating  fabrics.  Linseed  oil  has  the  property  of 
.undergoing  a  chemical  change  by  the  absorption  of 


[Fig.  i.— Dipping  Room  and  Drying  Tower  for  Insulating 
Clqth  at  ihe  Abbott,  Anderson  and  Abbott  Factory. 


oxvgen  very  slowly  at  the  ordinary  temperature,  and 
more  quickly'  when  subjected  to  heat  and  in  the  presence 
of  certain  metallic  compounds,  which  have  the  effect  of 
determining  this  oxidation  or  drying.  Such  metallic 
compounds  are  known  as  dryers  or  siccatives. 

Films  of  oxidised  linseed  oil  or  combination,  of  _  this 
oil  and  certain  gums  possess  remarkable  elasticity, 
flexibility  and  insulating  properties,  both  as  regards 
disruptive  strength  and  insulation  resistance,  and 
electrical  manufacturers  took  advantage  of  these 
properties  of  linseed  oil  or  varnish  prepared  from  it  to 
coat  fabrics  like  cambric,  cotton  drill,  and  duck  for 
insulation  wrappings  for  electrical  windings.  The  pro- 
cess employed  was  crude,  consisting  of  dipping  sheets 
of  the  fabrics  to  be  treated  in  the  oil  or  varnish,  sub- 
sequently drving  out  in  kilns  or  ovens.  The  invaluable 
properties  of  fabrics  so  treated  became  so  generally 
recognised,  that  a  separate  industry  for  their  manu- 
facture sprang  up,  first  in  the  United  States  of  America 
(Empire  Cloth),  later  in  Germany  (Excelsior  Linen),  and 
in  Switzerland.  .  , 

The  manufacture  of  dynamos  and  motors  in  the 
United  Kingdom  is  an  industry  of  comparatively  recent- 
development,  and  the  domestic  demand  for  varnished 
cambrics  linens,  and  tapes  did  not  apparently  warrant 
putting  down  a  plant  in  this  country  for  their  produc- 
tion, and  it  was  not  until  1902  that  Messrs.  Abbott, 
Anderson  and  Abbott,  Ltd.,  of  Dod  Street,  Limehouse, 
London,  E.,  and  Harpenden,  Herts,  the  well-known 
manufacturers  of  oilskin  and  waterproof  clothing,  set 
seriously  to  work  to  produce  this  class  of  electrical 

insulation.  ,         ,  .  , 

The  problem  was  no  simple  one  from  the  technical 
point:  moreover,  our  free  imports  system  did  not 
encourage  the  manufacture  of  materials,  which  were 
coming  into  this  country  in  the  form  of  the  surplus 
output  from  the  factories  in  the  United  States  of 
America,  Germany  and  Switzerland.       '        .  .  . 

The  technical  difficulties  consisted  in  obtaining  the 
risrht  kind  of  cotton  cloth  for  treatment  and  the  proper 
vanish  for  coating  it,  while  the  design  of  the  necessary 
machinery  to  provide  economical  working  was  also  a 
matter  for  thought  and  ingenuity.  All  these  difficulties 
were  surmounted  by  Messrs.  Abbott,  -Anderson  and 
Abbott  and  in  spite  of  the  keen  competition  of  the 
imported  material  they  had  a  steadily  increasing  busi- 
ness up  to  1916,  when  their  Harpenden  factory  was 
unfortunately  destroyed  by  fire;  thus  the  United 
Kingdom,  whilst  at  war,  was  left  entirely  dependent  on 
foreign  countries  for  the  supply  of  this  most  important 
form  of  insulating  material. 

The  firm  has  rebuilt  its  works  as  quickly  as  possible 
under  Avar  conditions,  and  has  now  erected  an  entirely 
new  and  up-to-date  plant,  capable  of  turning  out 
7=50,000  vards  of  finished  cloth  per  annum,  and  exten- 
sions are  noAv  in  contemplation  whereby  this  output  will 
be  more  than  doubled.  The  quality  of  the  product  is 
equal  in  every  respect,  and  in  some  ways  superior  to 
the  imported  grades.  ,    .  ' 

The  war  has  proved  how  important  it  is  that  Lrreat 
Britain  should  be  capable  of  manufacturing  her  own 
requirements  in  all  materials  necessary  for  maintaining 
her  commercial  supremacy.  Varnished  fabrics  and 
tapes  are  essential  for  the  heavy  electrical  machinery 
industry,  and  varnished  silks  for  the  magneto  and 

The  Application  of  Arc  Lamps  to  Practical  Purposes.  By  J' 
Kck  A  useful  manual  for  factory  managers  naval  electricians 
anti-aircraft  officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  ^ 
illustrations.    2s.  9d..  Dost  free  from  Electricity  Office.  „ 
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instrument  trade,  and  it  is  to  be  hoped  bhal 
British  manufacturers  will  give  all  the 
Support  in  their  power  to  encourage 
Messrs.  Abbott,  Anderson  and  Abbott's 
enterprise,  at  any  rate  for  the  duration  of 
the  war,  when  our  shipping  can  be  so  much 
better  employed  than  bringing  this  material 
from  overseas. 

In  view  of  the  importance  of  the  supply 
of  these  materials  to  manufacturers  of 
electrical  plant  in  this  country,  and  to 
the  fact  that  the  output  of  electrical 
apparatus  has  grown  so  phenomenally  since 
the  war  started,  Messrs.  Abbott  recently 
extended  a  courteous  invitation  to  various 
representatives  of  the  technical  ipress  |to 
visit  the  rebuilt  Harpenden  factory,  and  in- 
spect the  various  stages  of  manufacture. 
In  this,  our  hosts,  the  Brothers  Abbott, 
gave  us  ever}  .assistance,  and  explained 
the  work  which  went  on  in  each  room,  and 
the  machinery  used  for  the  manufacture. 
The  footnotes  to  our  illustrations  give  some 
indication  of  the  technical  difficulties  which 
Messrs.  Abbott  have  so  ably  overcome,  and 
in  this  connection  it  may  be  of  interest  to 
mention  that  one  machine  occupied  about 
eight  months  to  travel  the  few  hundred 
miles  from  its  makers  to  the  Harpenden 
factory.  Mr.  Edgar  Barralet  has  had  much 
to  do  with  making  the  Harpenden  produc- 
tions so  well  and  favourably  known  in 
Great  Britain,  and  it  is  to  be  hoped  that 
continued  and  ever-increasing  support  will 
be  given  to  these  products,  which  are  tested 
regularly  at  Faraday  House,  and  have 
proved  fully  equal,  if  not  superior,  to  the 
very  best  samples  of  the  imported  article. 
Prompt  delivery  is  always  a  strong  point, 
and  as  the  arrangements  for  further  enlarg- 
ing the  factory  are  already  well  advanced, 
there  will  be  every  convenience  for  coping 
with  a  very  much  larger  demand.  It  is  one 
of  those  industries  which  we  want  to  pro- 
mote, and  not  to  snub  or  allow  to  be  cut 
out  by  foreign  competition. 


AIRCRAFT  PRODUCTION. 


Fig.  2. — Measuring  Table  for  Insulating  Cloth. 


Fro.  3. — Machines  for  Cutting  and  Coiling  Insulating  Tapes. 


A  Conference,  convened  by  the  Aeronautical  Institute, 
of  small  engineering  firms  not  fully  engaged  on  war  work, 
and  capable  of  undertaking  work  in  connection  with  aircraft 
production,  took  place  as  arranged  at  Central  Hall,  West- 
minster, on  Thursday,  November  29th,  with  Mr.  A.  J.  Livers 
sedge,  A.M.Inst.C.E.,  in  the  chair.  It  was  attended  by 
several  hundred  representatives  from  all  over  the  country. 

In  placing  the  object  of  the  meeting  before  the  audience, 
Mr.  L.  Blin  Desbleds,  the  Honorary  Director  of  the  Aero- 
nautical Institute,  said  that  there  was  now  stiill  available 
in  the  country  a  big  volume  of  facilities  for  production  which 
could  be  immediately  utilised  for  the  national  good,  provided 
those  facilities  were  made  to  fulfil  the  following  require- 
ments : — (1)  That  the  productive  facilities  of  the  small  firm 
should  not  lead  to  waste  of  material.  (2)  That  the  cost  of  pro- 
duction of  any  part  by  the  small  firms  should  not  be  appre- 
ciably greater  than  that  of  the  larger  firms.  (3)  That  there 
should  not  be  any  increased  difficulty  to  the  Government 


departments  as  regards  distribution  of  material.  (4)  That 
there  should  not  be  increased  difficulty  with  icgard  to  inspec- 
tion of  the  finished  work  by  the  Government  inspectors. 

The  Institute  proposes,  therefore,  to  help  the  small  manu- 
facturer to  fulfil  these  requirements,  briefly,  in  the  following- 
ways  : — (1)  By  instituting  one  or  more  centres  where  sam- 
ples of  any  parts  can  be  seen  in  different  stages  of  manu- 
facture; by  providing  newcomers  with  full  information  and 
technical  assistance  concerning  the  making  of  any  parts  they 
may  undertake  to  do  ;  and  by  putting  at  their  disposal  jigs, 
etc.,  that  have  in  practice  proved  successful  and  accurate. 
In  this  manner  ary  possible  waste  of  material  would  be 
reduced  to  a  minimum.  (2)  The  small  manufacturer  can 
produce  pants  alt  a  low  cost  only  if  he  be  given  standing  repeti- 
tion work  for  two  or  three  parts  suitable  to  his  plant  and 
labour.  This  repetition  work  can  be  obtained  only  if  all  the 
smaller  firms  interested  act  together  as  one  big  concern,  and 
each  individual  firm  produces  in  quantities  its  quota  to  what 
is  expected  of  the  whole  body.  (3)  That  ore  or  more  centres 
should  be  established,  at  which  the  Government  could  deliver 
material  in  bulk  for   redistribution    among    the  members 


ELECTRICITY 


December  7,  1917- 


Mazda  House  can  provide  you  with  all 
the  Wiring  Supplies  necessary  for  any 
Electrical  Installation. 

WIRES,  CABLES.  FLEXIBLES. 
CEILING  ROSES,  SV/ ITCHES, 
REFLECTORS,  FITTINGS, 
CASING.  CONDUITS,  BATTERIES, 
WEATHERPROOF  LANTERNS,  &c.  &c. 
We  are  Specialists  in  Good  Lighting, 

We  design  and  make  Scientific  Lighting  Appliances  as  well  as  Lamps. 
Lighting  Advice  and  Plans  on  request. 

The    B;itish    Thomson- Houston    Company,  Limited, 

Mazda   Mouse,  77,   Upper  Thames  Street,  London,   E.C.  4* 


Branches  in  all  large  towns. 
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of  the  proposed  body  by  a  committee  of  the  body  itself.  (4) 
That  one  or  more  centres  should  bo  established  to  which  all 
finished  articles  would  be  sent  for  inspection  in  hulk  b_\ 
Government  inspectors. 

The  Conference  was  then  addressed  by  Messrs.  Dismore, 
Frederick  Bird,  Ellerd-Styles,  Gaymere,  Johnson,  Kingdom 
W.  H.  Davenport,  Arthur  Berkeley,  and  Edward  Berkeley. 

The  following  resolution  was  unanimously  carried  : — 
"  That  this  Conference  approves  of  the  object  placed  before 
it,  which  is  immediately  to  utilise  for  the  national  benefit 
the  productive  facilities  offered  by  engineering  and  other  firms 
not  fully  occupied  on  war  work  ;  that  a  committee  be  herewith 
formed  with  power  to  add  to  its  numbers,  with  authorisation 
to  speak  on  behalf  of  the  Conference  and  be  provisionally 
entrusted  with  consolidating  the  body  of  firms  already 
interested  and  of  extending  their  numbers,  and  of  devising 
moans  for  immediately  carrying  into  effeot  the  objects  of  the 
Conference  as  stated  above  ;  and  that  a  copy  of  this  resolution 
In-  sent  to  the  Minister  of  Munitions,  the  Air  Minister,  and 
the  War  Council." 


Various  Items. 


Grantham. — Pte.  R.  W.  Dyke,  who  previous  to  joining  the 
Forces  was  employed  at  the  electric  light  works,  is  reported 
missing. 

Buxton.— Mr.  James  J.  Cameron,  the  chief  assistant  engineer 
in  the  Corporation  Electricity  Department,  has  resigned  his 
appointment. 

Shrewsbury. — Mr.  S.  Kirkwood,  the  assistant  engineer  at  the 
Corporation  Electrxity  Works,  has  been  granted  an  increase  in 
salary  of  £25  per  annum. 

DarwenY— An  application  by  the  Union  of  Enginemen  for 
an  increase  in  the  wages  of  employees  at  the  Electricity  Works 
of  ^1  per  week  over  pre-war  rates  has  been  declined  by  the 
Corporation. 

Meetings. — The  13th  annual  meeting  of  the  Birmingham 
and  District  Electric  Club  will  be  held  at  the  Swan  Hotel,  New 
Street,  on  Saturday,  8th  inst,  at  7  p.m.,  when  very  important 
businasi  will  bs  brought  forward  for  discussion. 


Keighley. — The  Tramwaya  Committee  <>i  the  Corporation 
announce  several  increases  in  the  long-distance  fares  on  the 
tramway  system,  to  take  effect  on  December  8,  and  the  inter- 
vening stages  have  also  been  the  subject  of  revision. 

Rugby. — 2nd  Lieut.  H.  Proctor,  H.Sc,  who  was  formerly  .1 
member  of  the  engineering  staff  of  the  British  Thomson-Houston 
Company,  has  died  from  injuries  received  accidentally.  He 
was  attached  to  the  Royal  Engineers,  and  was  30  years  of  age. 

Glasgow.— Sergt.  Thomas  Barclay,  R.F.A.,  who  previous  \<> 
joining  the  Colours  was  an  employee  of  the  Corporation  Tram- 
ways Department,  has  be.en  awarded  the  Military  Medal  for 
gallantry  and  devotion  to  duty.  He  is  one  of  five  sons  on 
active  service. 

Appointments  Vacant. — The  Leeds  Education  Committee  are 
advertising  for  teachers  of  electricity,  electrical  engineering,  and 
electric  wiremen's  work,  lecturers  and  workshop  instructors 
being  required  for  whole  and  part  time  instruction  in  the  Tech- 
nical School.  Application  must  be  sent  to  the  Principal  of  the 
Technical  School,  Coleridge  Street,  Leeds. 

Blackburn. — During  the  week  ending  November  28,  222,649 
passengers  were  carried  on  the  Corporation  tramways,  and  the 
receipts  amounted  to  ^1,323  os.  5d.  Compared  with  the  corre- 
sponding period  of  last  year  these  figures  show  an  increase  of 
13,625  in  passengers  and  £261  12s.  2d.  in  receipts. — — The 
Electricity  Committee  have  passed  a  resolution  in  favour  of 
advancing  the  price  of  electricity  by  10  per  cent.,  making  25  per 
cent,  since  the  war  started. 

Leeds.— Mr.  J.  B.  Hamilton,  the  general  manager  of  the 
Corporation  Tramways,  who  at  present  holds  an  Admiralty 
appointment,  has  been  appointed  a  member  of  the  Committee 
being  formed  by  the  Board  of  Trade  to  control  and  supervise 

the  whole  of  the  tramway  system  of  the  country.  Pte.  Harry 

Harwood,  who  prior  to  joining  the  Forces  was  employed  on 
the  Corporation  tramways  undertaking,  was  killed  in  action  on 

November  18.  2nd  Lieut.  J.  W.  Parker,  who  prior  to  joining 

the  Forces  was  on  the  staff  of  the  Leeds  branch  of  the  G.  E.  Co., 
died  on  November  13  as  a  result  of  wounds  received  in  action. 

He  had  been  awarded  the  Military  Cross  for  his  services.  

Sergt.  J.  W.  Ogden,  who  was  formerly  employed  by  the  City 
Tramways  Department,  has  died  in  '^hospital  abroad.  He 
served  through  the  South  African  War. 


PKtPAlD  ADVERIISfcMENTS. 

tltaatlan*  Vacant  and  Wanted.  18  ward*  far 

f  d.,  and  Id.  far  evarr  extra  S  ward*, 
apparatus     Wanted     and    far     Sale.  Baeki. 
MUcellaaeeu,  etc.,  1 2  ward*  far  «d.  and  2d. 
far  avary  extra  6  words. 
IF  DASH  IS  NOT  8KNT  WITH  ORDBB 
DOUBLB  RATES  WILL  BB  OHARQBD. 
Official  Advertisement*.  Tender*.  Educational 

Ac.  6d.  a  line. 
Idvertlsementt  for  this  naee  mast  reach  the  Office  by 
tWQ     O'CLOCK     WEDNESDAY  AFTERNOON 
st  the  latest. 

tMBUttncai  for  small  amounts  mar  t»  made  Id 
balfnenaT  stamps. 

OFFICIAL. 

WANTED  to  rent,  or  purchase,  *  for 
IMPORTANT  WAR  WORK,  a  works  equipped 
c itli  tools,  small  or  large.  Partnership  with  present 
iwner  would  be  c  msidereu.  Advertisers  are  three  prac- 
ical  men  doins  Aeroplmo  work.  Write  Box  No,  183, 
i,  J.  GitEEHiY  &  Co.,  37  and  38,  Strand,  W.C.  2. 

PATENTS. 
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S.  DAVIS  &  CO.,  30-31,  St.  Swithin's  Lane, 
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ACCUMULATORS,  Second-hand,  any  type 
wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Sorap  Metals,  and  every 
lescrlptlon  ol  Metallic  Dross  purchased  for  oash,  Town 
n  Country.— Write,  A.  Brown  and  Sons,  142,  Lower 
OlaptOD  Road.  N.E.    Telephone  No.  Dalston  665. 

BOOKS,  ETC. 

THE  APPLICATION  OF  ARC  LAMPS 
TO  PRACTICAL  PURPOSES.  By  Justus  Eck, 
M.A..  M.I.E.E.  An  up-to-date  manual  for  arc  lamo 
users,  Consulting  Engineers,  Contractors,  Foremen, 
Trimmers,  etc,  Gives  clear  working  diagrams  and 
details  of  the  leading  types  of  arc  lamps.  Cloth  8vo, 
101  pp.,  92  illustrations,  2s.  9d.  post  free  from 
Eletrtcity  Office.  

TELEPHONE  TROUBLES  AND  HOW 
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mon Battery  Systems.  A  very  useful  book.  Price 
7d.  net,  post  free  8d.,  from  Electricity  Office. 

TELEGRAPHY.  By  T.  E.  HERBERT. 
The  Third  Edition  of  this  Standard  Text- Book 
is  Now  Rpady.  Officially  recommended  by  the  C.  & 
G.  Examiners.  CI.  8vo.,  1,000  pp.,  630  illustrations. 
Price  lis.  net  post  free  from  Electricity  Office. 


CRIPPLEGATE  MOTOR  WORKS 

23  &  25,  Chapel  Street, 
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E.C. 


6425 
Central. 

Motors  Lent  on  Hire, 
promptitude  economy  efficiency 


PLATINUM 


UTENSILS.  SCRAP 
LAMP  TOPS,  &o. 
Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.O. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  of  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 


t.  &  S.  BAXTER, 
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MICA 


T.U.  Addr...  :  "  FARINA,  DUNDEE."         T.I.phon.  ,  N..  M. 


Importers  and  Manufacturers  of 

MICA    FOR   ALL  PURPOSES 

Regular  Shipments  of  Ruby,  Clear,  and  Spotted  Mica  received 
at  our  Stores  in  Dundee.  Large  Stocks  always  od  hand. 
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Alteration  of  Date.— The  lecture  on  the  subject  of  "  High 
Wc d  Rauwavs  After  the  War,"  which  is  to  be  given  by  Mr. 
Cnalmers  Kearney,  has  been  changed  ^  Monday  the  i7th  mSt 
at  ,  p  m  at  Burlington  House,  Piccadilly,  W.,  in  the  rooms  ot 
the  Geological  Society,  and  Mr.Kearney  hopes  that  readers  will 
make  a  nL  of  this.'  Tickets  may  be 

cation  to  the  Secretary,  Society  of  Engineers,  17,  Victoria  Street, 

^  MeJtingS.-The  Association  of  Supervising  Electricians  will 
meet  at  St.  Bride  Institute,  Bride  Lane  Ludgatc 5  Circus ..EX. 
on  Tuesday,  December  11,  at  715  p.m.  sharp.  PaPerT  =°™e 
Votes  on  Transformers,"  by  A.  J.  Cndge  tf^^T^titute 
ciation  of  Engineers-in-Charge  will  meet  at  St.  Bride  Institute, 
Bride  Lane  Fleet  Street,  E.C.,  on  Wednesday,  the  12th  inst. 
ft  8  p.m    when  a  paper  will  be  read  by  A,  W.  Wyatt  Member 

on  •'  Some  Phases  of  Modern  Industrialism.   -The  Junior 

Inst  of  Engineers  will  meet  at  39,  Victoria  Street  Westminster 
Si  on  Friday,  the  7th  inst.,  at  8  p.m.,    Paper  :  Maintenance 
of  EAgineering  Plant,"  by  Mr.  J.  G.  Moon. 

Questions  and  Answers 

By  Practical  Men. 

RULES.  ,  „, 

Jubstions  :  We  invite  our  readers  to  wnd  us  westwns,  vreferalAv 

inviied%m  ouf  readei  One  shilling  liU  be  paid  for  the  question 
^E££l^%T^fl  We  confer 

or  to  accept  only  °™™VlyA^™J££s  desiring  the  return  of  their  manu- 

^"Ba  HSK^k*  tZTasT^tUZ 

%SS?SSX&  ar^^^^^°SS^U^.  decision 
is  final. 

Question  No.  19. 
I  desire  to  install  a  small  lighting  and  power  plant  at  a 
country  house.  The  maximum  load  will  be  about  ten 
kilowatts.  Can  you  advise  me  re  the  selection  of  the  type 
of  engine  to  use" and  give  me  information  concerning  the 
besl  method  of  running  the  plant.  I  propose  to  use 
accumulators,  but  I  am  in  doubt  about  the  most  efficient 
method  of  charging  and  discharging.—  Rutland. 

Question  No.  20. 
Modern' tumbler  switches  have  either  2,  3,  4,  5,  or  6 
terminals,  the  number  of  internal  contacts  being  sometimes 
equal  to  and  sometimes  greater  than  the  number  of  ter- 
minals. Illustrate  by  simple,  original,  »nd  ^mpact  dm- 
grams  as  many  cases  as  you  can  discover.  The  terminals 
are  to  be  represented  by  thick  dots  the  contacts  in  some 
other  way,  and  the  internal  connection  changes  by  dotted 
lines  A  single  use  for  each  type  of  switch  should  also  be 
indicated  by  showing  short  external  wires,  lamps,  etc., 
connected  to  the  terminals.—"  Switching. 
(Replies  to  Questions  19  and  20  must  be  received  not  later 
than  December  15, 


Answers  to  Questions. 

Replies  to  Question  No.  14. 
The  first  prize  (10s.)  has  been  awarded  to  "  Astatic 
for  the  following  reply: —  ,L\  . 

To  be  able  to  answer  this  question,  it  is  necessary  that 
the  construction  and  working  of  a  mercury  vapour  lamp 
should  be  thoroughly  understood.  Unfortunately,  the 
querist  does  not  state  what  make  of  lamp  it  is  that  he  has 
rouble  with.  Under  these  circumstances  I  will  presume 
that  a  description  and  a  few  probable  faults  of  a  Cooper- 
Hewitt  lamp  will  meet  the  case.  _ 

The  Cooper-Hewitt  mercury  vapour  lamp  consists  of  a 


glass  tube  which  is  hermetically  sealed.  In  the  ends  of 
this  tube  a  small  piece  of  strip  platinum  is  fitted,  and  one 
end  of  the  tube  is  made  in  the  form  of  a  bulb.  In  this 
bulb  a  quantity  of  mercury  is  placed  so  that  when  it  is 
desired  to  start  the  lamp,  if  the  tube  is  tilted,  the  mercury 
runs  from  one  end  of  the  tube  to  the  other  and  makes 
contact  with  the  two  platinum  strips.  Then  the  stream 
of  mercury  breaks  and  a  vapour  fills  the  tube  which  emits 
a  certain  amount  of  light.  1 

From  the  above  it  will  be  apparent  that  if  the  tilting 
mechanism  is  defective,  it  is  quite  possible  for  the  lamp 
to  light  and  then  go  out,  that  is,  if  the  bulb  is  not  retained 
in  the  correct  position  after  tilting.  Again,  if  there  is 
insufficient  mercury  in  the  bulb,  the  lamp  would  act  as 
described  in  the  question.  One  of  the  most  probable 
causes,  however,  would  be  that  the  vacuum  m  the  tube 
has  given  out.  If  this  is  so,  and  the  tilting  mechanism 
is  not  defective,  the  lamp  will  jnerely  light  up  for  a  moment 
as  the  mercury  breaks— then  go  out.  Astatic.  ' 

The  second  prize  (5s.)  has  been  awarded  to  Mr.  Faulkner, 
Redditch,  for  the  following  reply  :— 

Either  of  the  two  defects  will  be  responsible  for  the 
failure  of  the  lamp,  but  there  are  others  that  I  have  found 
when  charging  secondary  cells.  If  the  lamp  is  cold  it  will 
light  intermittently  because  the  mercury  requires  a  greater 
current  to  vapourise  it.  This  is  overcome  by  placing  hot 
flannels  round  the  lamp.  If  the  lamp  is  used  on  a  direct 
current  circuit,  care  should  be  taken  to  see  that  the  regu- 
lator is  adjusted  to  just  maintain  the  arc.  It  is  possible, 
however, .  that  the  life  of  the  lamp  is  exhausted.  This 
may  be  ascertained  by  comparing  the  record  of  the  lamp 
with  the  instructions  given  by  the  makers.  These  in- 
structions state  that  the  lamp  will  only  operate  satisfactorily 
for  a  certain  number  of  hours  according  to  the  capacity 
of  the  lamp,  this  period  being  about  2,000  ampere  hours. 


County  of  London  Volunteer  Engineers  (Field 
Companies).— Orders  for  the  week  by  Lt.-Col.  C.  B-  Uay, 
V™.  Commanding.  Officer  for  the  Week  :  2nd  Lt.  P.  Bowden. 
Extract  from  London  Gazette  :-Tenip.  Lt.  A  J.  N.  Gerard 
resigns  his  Commission  (Aug.  13).  Promotion  :  Corpoial  G  1 . 
Gillespy  to  be  Sergeant,  26.11.17.  Drills,  week  ending  Sunday . 
16th  inst.  :-Monday-No.  3  Coy.,  Left  Half,  Recruit*,  Signal- 
ling, 6.30.  Tuesday-Physical  Drill  and  Bayonet  Training, 
7.30  Wednesday-No.  1  Coy.,  6.30.  Thursday-^No.  2  Coy 
6  0  Signalling,  Ambulance,  6.30.  Friday-No  3  Coy  Right 
Half  Recruits  6.30.  Sunday-Commandant's  Parade  for 
SstrWion™  Camp  Arrangements  atEsher.  Parade  Waterloo 
Stat  on!  opposite  No.  10  plltform,  8.30  a.m.  ;  uniform,  haver- 
sack  w'aterLttle  and  mug  ;  midday  rattens  to. be  earned; 
compulsory  for  men  in  sections  A,  B#  and  C.  Other  orders 
aHsual.    By  Order,  Macleod  Yearsley,  Capt.  and  Adjutant. 
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ELECTRICAL  COOKING  AS  APPLIED  TO  LARGE 
KITCHENS.* 


By  W.  A.  Gillott,  Associate  Member. 


Ov\ing  to  the  favourable  tariff*  now  in  force  in  mojt  dis- 
tricts, electrical  cooking  in  large  kitchens  is  now  a  sound 
commercial  proposition.  In  new  premises,  where  it  is  pro- 
posed to  run  the  kitchens  on  up-to-date  and  efficient  lines, 
electricity  is  usually  employed. 

In  drawing  up  a  scheme  for  cooking  in  large  kitchens, 
the  essential  items  are  : — 

(1)  Reliability. 

(2)  Quick  service. 

(3)  Efficiency. 

Reliability. — Under  this  item  the  question  of  electrical 
distribution  from  the  service  cafbles  is  as  important  ss 
the  electrical  work  on  the  apparatus  itself.  This  is,  more 
so  at  a  restaurant  where  there  are  serveries  on  different 
floors,  quite  apart  from  the  kitchen,  than  in  an  establish- 
ment where  staff-feeding  is  only  required  with  the  kitchen 
adjacent  to  the  dining  rooms.  In  the  latter  case  a  cable 
from  the  service  to  the  distributing  centre  in  or  near  the 
kitchen  is  all  that  is  required;  but  in  the  former  case, 
especially  where  the  total  loading  of  the  apparatus  in  the 
serveries  is  appreciable,  two  pairs  of  cables  should  be 
brought  from  the  service,  which  on  large  installations  should 
be  the  main  distributing  centre,  to  each  servery  and  kitchen. 
This  system,  In  the  author's  opinion,  is  better  than  balancing- 
one  servery  or  kitchen  against  the  other,  as  in  the  event 
of  a  fault  developing  on  the  mains  only  a  section  of  the 
apparatus  will  be  put  out  of  commission. 

In  each  kitchen  or  servery  these  cables  should  terminate 
in  a  double-pole  switch  of  ample  size  and  single-pole  fuses 
of  the  replaceable  pattern,  and  connections  be  provided  to 
supply  through  branch  single-pole  Fuses  to  the  various  pieces 
of  apparatus,  each  of  which  should  be  controlled  by  a 
double-pole  switch  adjacent  to  the  same.  It  may  be  arguq  I 
by.  some  engineers  that  to  place  a  piece  of  apparatus  on  a 
separate  circuit  with  its  own  switch  and  fuses  is  an  ex- 
travagance, but  the  author  is  strongly  of  the  opinion  that  it 
leads  to  economy  bv  securing  reliability,  inasmuch  as  if  a 
fuse  blows  only  one  piece  of  apparatus  is  affected. 

Tlie  apparatus  itself  must  be  of  solid  construct  toil  and 
designed  to  stand  hard  and  continuous  wear  and  be 
efficiently  earthed.    All  switches  and  fuses  musf  be  fixed 

*  Extract  from  paper  read  before  the  Institution  of  Electrical 
Engineers. 


oh  a  separate  board  within  easy  reach  of  the  chef,  and 
each  section  of  the  apparatus  -should  be  fitted  with  a  switch, 
fuse,  and  indicator.  The  internal  wiring  of  the  apparatus 
must  be  so  fitted  that  it  is  practically  impossible  for  steam 
to  penetrate  through  to  the  insulation.  On  well-designed  ap- 
paratus solid  type  connections  are  employed,  and  where  a 
connection  is  required  from,  say,  a  hot-plate  to  the  terminal 
chamber,  the  wiring  may  be  run  in  solid-drawn  tubes 
direct  from  the  hot-plate  case  to. the  terminal  box,  this 
being  fitted  well  up  and  away  from  any  position  likely  to 
be  affected  by  liquids  boiling  over.  It  will  be  seen  chat, 
by  this  method,  flexible  metallic  tubing  is  dispensed  with, 
therebv  removing  a  weak  link. 

All  elements  except  the  grills  should  be  connected  in  series- 
parallel,  and  where  possible  they  should  be  so  arranged 
that  after  the  cooking  has  thoroughly  commenced,  they 
can  be  switched  to  "  low "  and  provide  sufficient  heat 
to  complete  the  operation.  Under  these  conditions  the  ele- 
ments are  running  at  quarter  load  during  the  majority  of 
the  time,  with  the  result  that  the  elements  have  a  much 
longer  life  than  if  parallel  elements  were  employed  through- 
out. 

On  apparatus  where  the  heating  elements  are  clamped 
under  pressure,  such  as  hot-plates,  water  boilers,  stock  pots, 
steamers,  etc.,  the  pressure  plate  should  be  made  of 
strengthened  cast  iron  in  preference  to  wrought  iron,  in 
order  to  prevent  them  from  buckling  and  causing  uneven 
bearing  surface  on  the  element.  The  element  should  cover  as 
much  surface  as  possible,  as  concentration  of  heat  on  ap- 
paratus of  this  class  is  likely  to  cause  premature  failures. 
On  apparatus  where  the  loading  is  comparatively  high,  it 
is  advisable  to  employ  cast  iron  or  steel  bottoms  in  place  of 
copper.  Instances  have  occurred  in  the  author's  experience 
where  the  adoptioh  of  cast-iron  and  steel  bottoms  on  large 
boiling  units  has  overcome  the  trouble  of  premature  failures. 

Onick  Service  and  Efficiency. — These  two  items,  so  far 
as  the  chef  is  concerned,  come  under  one  heading  and 
can  therefore  be  dealt  with  together. 

In  laying  a  cooking  scheme  for  a  large  kitchen,  it  is 
essential  to  arrange  the  apparatus  so  that  the  chef  can 
supervise  the  cooking  with  a  minimum  of  effort.  _  By  a 
judicial  classification  of  apparatus,  such. as  grouping  all 
roasting  and  oven  work  in  one  section,  vegetable  and  pud- 
ding steaming,  etc.,  in,  another,  and  toasting,  egg-poaching 
and  tea-making  in  another,  it  is  possible  considerably  to  in- 
crease the  efficiency  of  the  kitchen,  inasmuch  as  quicker 
service  is  given  and'a  possibly  smaller  kitchen  staff  required. 
In  restaurant  work,  where  special  attention  must  be  given 
to  ensure  quick  service,  it  is  often  necessary  to  provide 
special  apparatus  to  deal  with  some  classes  of  food  which 
are  required  at  a  moment's  notice. 

Where  large  quantities  of  water  are  required  for  tea- 
making,  the  author  recommends  that  the  water  be  raised 
to  a  temperature  of  approximately  160  deg.  F.  by  means  of 
a  coke  boiler,  or  live  steam,  the  final  boiling  being  carried 
out  in  self-contained  electric  urns,  the  sizes  of  the  urns, 
of  course,  being  suited  to  the  demand.  The  author  usually 
fixes  urns  in  banks  of  two,  each  supplied  with  hot  water 
through  a  hand-fed  valve,  and  arranged  so  that  as  one  is 
being  emptied,  the  other  is  boiling  up  ready  for  use.  By  this 
method,  one  is  always  in  a  position  to  meet  a  "  rush  on  t.  as." 
In  some  cafes  toast  is  often  in  great  demand.  By  using  suit- 
able racks,  several  pieces  of  bread  can  be  toasted  at  one 
time.  At  the  installation  under  Item  "A,'-  2,000  pieces  of 
toast  can  be  supplied  in  one  hour. 

When  specifying  the  essential  items  in  large  kitchen  prac- 
tice, it  will  be'obseived  that  efficiency  was  placed  third.  Tt 
is  not  suggested  that  electrical  efficiency  should  be  disre- 
garded altogether,  but  the  author  is  ronvinced  that  the 
»  nv.n  who  pays  the  bill  "  would  pre  fer  te.  pay'  a  little  more 
for  energy,  knowing  that  he  was  pelting  this  returned  in 
reliability.  It  would  be  a  serious  thing,  far  instance  if  a 
restaurant  or  staff  kitchen  were  half  an  hour  late  with  a 
meal  owing. to  a  breakdown  caused  by  endeavouring  to  ex- 
tract the  highest  possible  efficiency  from  a  piece  of  apparatus 
at  the  expense  of  reliability. 
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When  the  working  comparisons  with  gas  are  considered, 
electricity  has  the  advantage  in  almost  every  detail,  the 
following  being  a  few  of  the  essential  items  which  in  the 
n-ajoritv  of  cases  when  carefully  gone  into  offer  sufficient 
advantages  to  outweigh  any  difference  in  capital  cost  : — 

(1)  Cleanliness  and  absence  of  fumes;  as  against  the  fumes 
where  gas  is  used,  and  the  soot  and  smoke  with  coal  and 
steam  (from  boiler). 

(2)  Constant  healing  value,  also  the  facility  of  reducing 
the  heat  to  a  definite  degree,  which  is  impossible  with  either 
coal,  gas,  or  steam. 

(3)  Reduced  labour  costs — a  turn  of  a  switch  is  all  that 
is  required — as  compared  with  coal  or  steam ;  the  two 
latter  entail  increased  cost  for  cartage  of  coal  and  the  re- 
moval of  ashes,  also,  continual  attention  to  firing,  and  the 
■cost  of  cleaning  up  when  either  coal'  has  been  delivered  or 
:ashes  removed. 

(4)  Less  floor  space  required,  owing  to  the  fact  that  elec- 
trical apparatus  can  be.  installed  in  almost  any  position 
and  it;  some  cases  mounted  on  tables  or  one  above  (he 
other.  The  amount  of  floor  space  taken  up  with  coal  or 
steam  plants  is  considerable,  mainly  owing  to  the  boiler 
house,  coal  heap,  and  ash  tip.  Gas  apparatus  is  not  so  bad 
in  this  respect,  but  it  cannot  be  so  conveniently  installed 
in  small  places,  owing  to  the  risk  of  fire  and  need  of  venti- 
lation. Less  floor  space  also  means  less  rent,  which  in  some 
cases  is  an  important  item. 

(5)  Economy  in  food,  owing  to  less  shrinkage  of  meat  and 
less  waste  of  food,  mainly  with  cakes,  pastry,  and  bread, 
caused  by  unequal  distribution  of  heat  with  gas  and  par- 
ticularly with  coal  apparatus. 

(6)  Saving  on  the  renewal  of  "kitchen  utensils.  This  is  a 
very  heavy  item  when  coal  is  used  for  boiling,  frying,  etc. 

There  are  many  other  incidental  advantages,  but  the  atoove 
are  in  themselves  sufficient  to  justify  the  installation  of 
electrical  apparatus. 


W  IRING  SUPPLIES. 


We  have  received  a  copy  of  one  of  the  excellently  pre- 
pared lists  of  the  Lamp  and  Wiring  Supplies  Department 
of  the  British  Thomson-Houston  Co.,  Ltd.,  Mazda  House, 
Loudon,  E.C.4.  This  list,  which  extends  to  over  70  pages, 
relates  entirely  to  wiring  installation  accessories,  covering 
the  standard  types  of  such  material  in  general  use,  i.e 
wiring  appliances  such  as  lamphoiders,  switches,  wall  plugs, 
ceiling  roses,  cut-outs,  distribution  boards,  fuse  boxes,  wood 
blocks,  insulators,  etc.,  etc. 

This  list  is  exceedingly  well  arranged  for  the  convenience 
of  the  buyer.  It  is  divided  into  five  sections,  each  section 
dealing  with  a  particular  type  of  accessories.  The  list  is 
very  clean-cut  and  convenient,  so  that  he  who  runs  may 
readily  read.  Each  page  is  divided  into  two  halves — the 
outer-half  being  given  to  the  illustration,  and  the  inner- 
half  containing  the  listing  and  description  of  the  deyj.ces. 
In  this  way  each  page  is  a  complete  story  in  itself.  It  has 
not  been  possible  to  include  prices  in  this  list,  owing  to  the 
price  fluctuations  in  this  class  of  material  under  war  condi- 
tions, but  the  B.T.-H.  Co.  issue  regular  quotations  on  this 
material  each  month. 

There  are  several  lines  of  accessories  of  particular  interest 
in  this  new  list,  which  we  briefly  refer  to  as  follows  :  — 

A  new  line  of  porcelain  type  Goliath  Edison  screw  lamp-: 
holders,  designed  after  careful  study  of  the  requirements 
of  the  Admiralty  and  other  Government  Departments. 

Also  new  substantial  designs  of  brass-cased  Goliath 
holders.  The  quality  of  these  holders  will  recommend  them 
to  all  purchasers  who  desire  a  well-finished,  substantial  type 
of  holder. 

There  are  also  listed  excellent  lines  of  standard  bayonet 
and  Edison  screw  holders,  in  both  porcelain  and  brass  case 
types. 

Ceilino  Roses;  Attention  is  particularly  called  to  the  well- 
knew  n  B.T.-H.  "  Ouiklok  "  cover  ceiling  rose.  This  rose 
has  been  approved  and  standardised  by  the  War  Office,  and 


has  many  points  of  advantage  over  the  ordinary  ceiling 
rose,  the  chief  of  which  is  that  it  can  be  wired  on  the  bench 
and  secured  in  position  on  the  ceiling  by  a  quarter  turn  of 
the  wrist. 

The  well-know-n  B.T.-H.  interlocking  switchplug  is  listed, 
in  conjunction  with  numerous  other  types  of  combination 
switch-plugs. 

A  line  of  new  pattern  distribution  fuse  boards  is  included 
and  a  new  range  of  insulators. 

Copies  of  this  very  useful  and  well-arranged  list  have 
been  sent  to  all  holders  of  the  handbook  issued  by  the  L.  and 
W.S  Department  of  the  B.T.-H.  Co.  Extra  copies  can  be 
obtained  on  application  to  the  Company  at  Mazda  House, 
77,  Upper  Thames  Street,  E.C.  4. 


BALL  BEARINGS  FOR  ELECTRIC  MOTORS. 


Though  it  should  not  be  so,  there  seems  little  doubt  that 
the  principal  factor  which  has  led  to  the  recent  extensive 
use  of  ball-bearings  in  electric  motors  is  not  so  much  the 
technical  merits  of  these  bearings  in  themselves  as  the 
possibility  of  securing  a  relatively  more  profitable  price  tor 
motors  thus  equipped.  For  years  past  the  profit  on  electric 
motors  has  been  dwindling,  but  competition  between  manu- 
facturers has  been  so  severe  that  no  one  dared  to  make 
any  considerable  increase  in  the  price  of  standard  machines, 
on  his  own  initiative.  The  use  of  ball-bearings,  however 
made  possible  a  substantial  increase  by  introducing  a  good 
"  selling  point  "-of  distinction  between  standard  and  ball- 
bearing motors,  and  also  by  offering  purchasers  good  value 
for  the  additional  outlay.  Of  course,  the  case  for  the  ball- 
bearing would  have  failed  entirely  i,f  it  had  not  been  pos- 
sible for  the  user  of  a  ball-bearing  machine  to  recove. 
quickly  the  additional  cost  of  the  latter  w^iern 
In  a  recent  issue  of  the  Electrical  Review  and  Ueshrn 
Electrician  H.  N.  Trumball  summarises  the  principal  a  1- 
vantaires  of  ball-bearings -in  electric  motors  as ;  follow.,  .-- 
Smaller  air  gap  is  permissible  ^cauSe  ball-bearmgs  d, 
not  wear  down  as  plain  bearings  do.  The  sma Uer  ?ap 
means  improved  p.f  "in  induction  °^JW?g££ 
armature  fouling  the  pole-pieces  is  eliminated.  (2)  Leaka 
o  oil  i prevent,  hence  the  commutator  cannot  be.  fouled 
hi  o  lv  dh-t  fusing  flash-over  or  damaging  its  insulation. 
S  The  overalf  engnh  of  motor  is  reduced  by  from  10  to  30 
£ -  cent  5  The  interval  between  inspection  and  refilling 
SbeTingris  increased  from  a  fortnight  to  six  moo  g,  (c, 
in  the  same  ratio  in  more  severe  service).  (5)  Kepairs  anct 
ma'ntenaTce  cost  are  decreased.  (6)  Commutation  is  bette, . 
H  Efficiency-  is  improved  by  the  reduced  bearing  losses. 
■  In  a  S-bearingC  hardened  steel  balls  run  on  hardened 
steel  races  Vo  th£  wear  and  rubbing  friction  are  practi- 
£  eliminated.  One  particular  example  of  hard  service  m 
wl  ch  ball-bearings  show  to  advantage  is  to  toe  found  in 
M^en  iener^  as  used  in  railway  carnage  lighting 
The  belt  tension  in  such  generators  is  often  excessive ^and 
is  frequently  increased  enormously  by  pieces  of  ballast  betn_ 
carrS  round  between  belt  and  pulley;  these  and  other 
shocks  are  frequent  and 'severe,  yet  bal -beanngs  frequemK 
last  for  200,000  or  more  car  miles  without  trouble 

The  higher  efficiency  of  ball-bearings,  compared  wrth 
plain  bearings,  is  most  noticeable  in  motors  with  belt  or 
^ear-drive  In  direct  coupled  machines  the  bearing  load  is 
Generally  no  more  than  the  dead  weight  of  the  rotating 
parts  carried.  Belt  or  gear-drive,  however  applies  more  or 
less  bending  moment  to  the  bearings,  and  the  low  rolling 
friction  of 'ball-bearings  (practically  unaffected  by  pressure) 
is  then  a  valuable  feature.  The  sliding  friction  of  a  plain 
bearing  is  much  greater  and  increases  with  the  load  on  the 

bearing.  .  . 

Not  least  among  the  many  advantages  r.l  the  eleanc 
motor  is  its  compact  size  for  given  horse-power.  This  is  ol 
so  great  importance  in  traction  service  and  in  innumerable 
industrial  applications  that  makers  have  made  every  effort 
to  decrease  the  size  of  their  motors  to  the  smallest  values 
compatible  with  reliability.     In   this  endeavour  they  have 
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ibeen  aided  very  materially  by  the  short  axial  length  of 
ball-bearings.  W  hereas  the  length  of  a  babbitt  bearing 
box.  is  from  2\  to  3  limes  the  shafl  diameter,  that  of  a 
ball-bearing  is  only  about  one-third  of  the  shaft  diameter. 
The  ball-bearing  is  surrounded  by  a  lubricating  chamber 
which  is  from  33  to  50  per  cent,  shorter  than  a  plain  bear- 
ing for  the  same  motor. 

The  only  means  of  reducing  bearing  pressure  in  plain 
bearings  is  to  increase  the  area  of  the  bearings.  This 
involves  either  a  longer  journal  (and  sacrifice  of  compact 
construction)  or  larger  shaft  diameter  (and  increased  weight 
and  cosl  of  motor,  to  say  nothing  of  the  increased  risk  of 
"hot  bearings,  due  to  the  hrgher  rubbing  speed).  The  com- 
pact construction  of  ball-bearings  is*  especially  useful  in 
reducing  the  overhang  of  pinions. 

All  that  ball-bearings  require  in  the  way  of  lubrication 
is  occasional  packing  with  vaseline.  The  casing  of  the 
hearing  prevents  escape  of  lubricant  and  also  ingress  of  dirt. 
The  simplicity  of  the  ball-bearing  in  construction  and  opera- 
tion compares  favourably  with  any  plain  bearing. 

Depreciation  of  gearing  is  frequently  hastened  by  wear 
in  bearings.  Ball-bearings  keep  the  gears  permanently  in 
correct  and  steady  engagement,  with  the  result  that  efficiency 
is  increased  and  wear  reduced. 


TELEPHONY. 


(Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
of  Telephony  held  on  May  3rd,  1917.) 


(Continued  from  page  740.) 
Q.  5. — How  may  consequent  poles  be  produced  in 
soft  iron  ?  If  a  soft  iron  ring  is  fitted  with  two  small 
-similar  coils  of  insulated  copper  wire  placed  at  opposite 
ends  of  a  diameter  of  the  ring,  and  a  strong  current  is 
passed  through  one  coil  only,  show  by  a  diagram  how 
the  lines  of  force  produced  by  the  coil  would  arrange 
themselves.  State  what  changes  would  be  produced 
in  the  magnetic  flux  if  a  current  were  passed  through 
the  other  coil  in  a  direction  tending  to  oppose  the 
magnetism  produced  by  the  first,  the  current  being 
small  at  first  and  gradually  increased  in  strength  until 
it  equals  the  current  in  the  first  coil.  Give  another 
diagram  showing  the  final  arrangement  of  the  lines  of 
force.  * 

A. — Suppose  the  piece  of-  soft  iron  be  in  "the  form 
of  a  bar.  Consequent  or  intermediate  poles  can  be 
produced  in  it  by  winding  a  number  of  turns  of  in- 
sulated wire  in  one  direction  half-way  along  the  bar, 
by  continuing  the  winding  in  the  opposite  direction 
along  the  other  half  of  the  bar,  and  sending  a  current 


Fig.  5. 


through  the  coil  'from  a  battery,  B  (Fig.  5).  If  the 
two  halves  of  the  coil  be  wound  in  the  directions  shown 
in  figure,  the  polarity  of  the  bar  will  be  as  indicated. 

In  the  case  of  the  soft  iron  ring,  suppose  for  a  moment 
that  only  one  coil  be  wound  on  it  in  the  direction  shown 


The  Principles  and  Practice  of  Electric  Wiring.  By  Archi- 
bald Bursill.  A.M. I.E. JO. ,  Lecturer  in  Physics  and  Electrical  Engiuecr- 
4ng  at  Paddington  Technical  Institute.  Officially  reeommeDflgd  by 
the  C.  &  G.  Examiners.  With  160  Illustrations.  Crown  8vo.  H.  lOd, 
net.  pose  free  from  Electricity  Office. 


with  a  battery,  Bx  in  circuit  (Fig.  6).  Then  the  curr<  nl 
flowing  through  the  coil  will  magnetise  the  ring  of  iron, 
the  positive  direction  being  anti-clockwisc  ;  but  as  the 


Fig.  6. 


arrangement  constitutes  a  closed  magnetic  circuit, 
there  will  be  no  external  evidence  that  the  ring  is 
magnetised.  Now  wind  the  other  coil  round  the  ring 
and  connect  a  battery,  B2  in  circuit,  both  being  in  all 
respects  similar  to  the  first  coil  and  battery  (Fig.  7). 


Fig.  7. 


Join  a  variable  resistance  box,  R,  in  circuit,  in  order 
that  the  current  strength  may  be  varied.  Insert 
resistance  in  the  box  until  the  current  in  the  right-hand 
coil  is,  say,  one-third  that  in  the  left-hand  coil ;  then, 
since  the  number  of  turns  of  wire  in  the  coils  is  the  same, 
the  separate  magnetic  effects  in  the  ring  of  iron  will 
vary  solely  in  proportion  to  the  strengths  of  the  two 
currents.,  i.e.,  the  magnetic  effect  will  be  three  times 
as  great  in  the  one  case  as  in  the  other. 

When  the  current  in  the  right-hand  coil  is  made 
equal  to  that  in  the  left-hand  coil  (by  removing  the 
resistance-box)  the  state  of  magnetisation  of  the  ring 


Fig.  8. 


and  of  the  enclosed  area  is  shown  in  Fig.  8.  It  will  be 
noted  that  the  magnetic  circuit  is  completed  externally 
across  a  diameter  of  the  ring. 

(To  be  continued.) 


(Readers  who  are  interested  in  this  scries  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and 
Telephony,  Grade  I."  1904-1914,  price  2s.  gd.,  post 
free  from  Electricity  Office.) 


The  \pplic\tion  of  Arc  Lamps  to  Practical  Purposes.  By  J. 
Eclc.  A  useful  manual  for  factory  managers,  naval  electricians, 
anti-aircraft  officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp.,  92 
illustrations.    2s.  9d..  Dost  free  from  Electricity  Office. 
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CHRISTMAS  BOOKS. 


Christmas  is"  again  close  at  hand,  and  it  is,  alas  !  another 
"  war  Christmas."  Economy  is  the  rigid  order  of  the 
day,  yet  there  is  no  one  who  does  not  wish  to  make  some 
distinction  between  Yule-tide  and  the  -rest  of  the  year. 
So  far  as  engineers  and  technical  men  of  every  rank  are 
concerned,  what  could  be  a  more  suitable  gift,  to  give 
or  to  receive,  than  a  modern  book  on  the  subject  which 
most  interests  the  recipient  ?  Every  engineer  worthy  of 
the  name,  whatever  his  branch  and  standing,  is  a  student 
from  his  boyhood  until  the  end  of  hi"  life.  Progress  in 
engineering — including  thereunder  every  branch  of  technical 
Work — is  unceasing  and  demands  the  unremitting  attention 
of  him  who  would  succeed  in  his  trade  or  profession.  Study 
which  is  really  effective  is  not  undertaken  as  a  task,  but 
attacked  eagerly  and  with  keen  interest  by  the  man  who 
loves  his  job  and  hopes  for  yet  better  ones. 

Money  spent  on  a  good  text-book  is  well  invested  at 
any  time,  and  especially  so  now,  when  so  much  depends 
on  our  acquiring  and  applying  every  ounce  of  available 
knowledge.  Time  and  time  again  we  have  emphasised 
how  important  it  is  that  we  should  improve  our  technical 
qualifications  for  the  stern  days  of  industrial  competition 
which  lie  ahead.  A  modern  text-book  is  certainly  one  of 
the  most  potent  tools  at  the  disposal  of  the  man  who  is 
in  earnest.  The  purchase  of  such  a  book  is  no  violation 
of  the  Imperial  demand  for  economy,  but,  on  the  contrary, 
obeys  that  demand  in  the  highest  possible  sense.  In 
fine,  a  good  technical  book  is  an  unexceptionable  war-time 
gift  for  engineers  and  engineering  students  alike,  and  it 
is  one  which  is  sure  to  be  appreciated. 

There  remains  the  question — "  Which  book  shall  I 
give  ?  "  Knowing  the  work  on  which  the  recipient  is 
engaged  or  the  subjects  which  he  is  studying,  choice  may 
be  made  by  consulting  any  technical  publisher  or  a  cata- 
logue* issued  by  the  latter.  Since,  hoAvever,  there  are 
many  books  upon  some  subjects,  we  may  be  pardoned  for 
making  a  few  suggestions.  Naturally,  these  cannot  be 
comprehensive,  but  they  should  be  useful,  and  will  be 
supplemented  at  the  request  of  individual  readers. 

An  acceptable  gift  to  any  electrical  worker — if  he  does 
not  forestall  you  by  attending  to  the  matter  himself  ! — is 
The  Practical  Electrician's  Pocket  Book  (is.  gd.  net). 
Then  there  is  Electricity,  which,  as  you  know,  is  a  prac- 
tical trade  journal  and  costs  only  10s.  6d.  per  annum, 
post  free.  For  those  who  find  calculations  a  bugbear, 
there  is  The  Arithmetic  of  Electrical  Engineering 
(2s.  9d.  post  free).  Mr.  Maycock's  books  deservedly  enjoy 
world-wide  popularity,  and  we  have  no  hesitation  in  re- 
commending : — First  Book  of  Electricity  and  Mag- 
netism (3s.  4d.,  post  free)  ;  Lektrik  Lighting  Connec- 
tions (yd.,  post  free)  ;  Electric  Wiring  Diagrams 
(3s.  3d.,  post  free)  ;  Electric  Circuit  Theory  and 
Calculations  (4s.  4d.,  post  free)  ;  Electric  Wiring, 
Fittings,  Switches  and  Lamps  (7s.  nd.  post  free)  ; 
Electric  Lighting  and  Power  Distribution  (2  vols., 
14s.,  post  free)  ;  Continuous  Current  Motors  and 
Control  Apparatus  (7s.  iod.,  net  post  free)  ;  Alter-, 
xating  Current  Work  (7s.  iod.  net,  post  tree)  ;  and  A 
First  Course  of  Electric  Light  Switching  and  Testing 
(iod.,  post  free) — a  valuable  library  in  themselves. 

Anyone  using  boilers  or  other  coal-consuming  apparatus 
should  be  interested  in  Fuel  Economy  (is.  2d.,  post  free). 
Your  relation  or  friend  in  the  Army  might  find  Field 
Telephones  for  Army  Use  (2s.  gd.,  post  free)  of  very 
real  service  to  him.  In  the  industrial  field  there  are  ex- 
cellent books  on  The  Application  of  Arc  Lamps  to 
Practical  Purposes  (2s.  gd.  post  free)  ;  Telephone 
*  A  very  uselul  catalogue  supplemented  by  personal 
advice  will  be  sent  gratis  on  receipt  of  a  post-card  speci- 
fying subjects  in  which  the  writer  is  interested.  Enquiries 
should  be  addressed  to  S.  Rented  and  Co.,  Ltd.,  36,  Maiden 
Lane,  Strand,  W.C.  2. 


Erection  and  Maintenance  (is.  gd.,  post  free)  ;  Electric 
Bells,  Alarms  and  Signalling  Systems  (is.  8d.,  post 
free)  ;  Manual  of  Wirelvss  Telegraphy  (8s.  5d.,  post 
free)  ;  Motion  Picture  Operation  (5s.,  post  free). 

Dynamo  and  Motor  Attendants  (8th  Edition,  2s.  iod.- 
post  free)  is  an  ever-acceptable  work,  successive  editions 
of  which  sell  so  rapidly  that  the  book  is  always  up-to-date. 
Workers  in  telegraphy  and  telephony  would  welcome 
Herbert's  Telegraphy  (us.,  post  free)  and  Poole's  Tele- 
phone Hakdeook  (7s.  6d.,  post  free),  if  they  do  not  already 
possess  those  admirable  works. 

As  a  final  suggestion,  those  who  wish  for  a  book  on 
electrical  engineering,  intermediate  between  pocket-books 
of  bare  data  and  the  highly  specialised  books  on  individual, 
branches  of  practice,  will  find  that  Electrical  Engineer- 
ing Practice  (25s.  6d.  post  free),  meets  their  needs.  This 
book  is  eminently  practical  and  thoroughly  up-to-date. 
It  contains  a  vast  fund  of  information  which  is  available 
nowhere  else  in  collected  form..  The  price  may  seem  to  be 
high,  but  there  is  full  value  for  every  penny  of  it.  The 
book  has  been  described  as  "  the  best  of  its  kind." 

[We  are  able  ip  endorse  the  above  suggestions,  which 
we  shall  be  pleased  to  amplify  on  receipt  of  enquiries.. 
The  importance  of  utilising  to  the  full  the  store  of  in- 
formation in  British  technical  books  cannot  be  over- 
estimated.— Ed.1 


SOLUTIONS  TO  QUESTIONS 
Set  at  the  1917  Examination  of  the  City  and- 
Guilds  Institute. 


ELECTRICAL   ENGINEERING,    GRADE  II., 
A.C.  Work. 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 

(Continued  from  page  739). 
Q.  2. — A  resistance  of  0.1  ohm,  an  inductance  of 
1  henry,  and  a  capacity  of  10.2  microfarads  are  con- 
nected in  series  and  supplied  with  alternating  current 
at  10  volts,  50  cycles.  Find  the  voltages  across  the 
inductance  and  the  capacity. 


A.  2. 


-Current  through  circuit 

 E  


10 


r  fo.iV  +  (27r  x  5°  x  1  —  ^ 

V    /     V  2ttx5ox  10.2/ 


=  4.97  amps. 


2  ir  x  50  x  I( 

Voltage  across  the  inductance  =  2 tt/L  / 

=  2,rX5oxix  4.97  =  1,560  volts.. 

%  -  -         -  •   .         /'—>'-  j 

Voltage  across  the  capacity  =  2^jq 

4.07  x  10 

=  —   =1,550  volts. 

2  7T  x  50  x-10.2 

The  effect  of  the  resistance  of  0.1  ohm  in  this  question 
is  negligible  in  comparison  with  that  of  the  reactance. 
(To  be  continued.) 

Blackpool. — The  recent  whist  drive  in  connectior  with  th 
Electricity  and  Tramway  employees  resulted  in  a  net  profit 
of  /i 40  This  sum  will  be  divided  between  the  Victo/ia  Hospital 
and  the  Central  Fund  of  the  King's  Lancashire  Military  Con- 
valescent Hospital.  It  has  been  decided  to  provide  a  Christ- 
mas treat  for  families  and  dependents  of  those  members  ofi 
the  Corporation  tramways  and  electrical  departments^ who'ar^ 
serving  with  the  Colours. 
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SIEMENS  MOTORS 


0 


1. 


—   for  — 
All  Outputs, 
Speeds  and 
Voltages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELE8RAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  6360. 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


BANK   OF   FOUR   400    KVA.    10,000   V.   SINGLE- PHASE   TRANSFORMERS   FOR  JAPAN. 


Telegrams  and 
Cables  : 

Juno— London. 


Ivrl  II^OV/l^  AND  Phillips  r 

Charlton.  London.S.E. 


Telephone : 
400  Greenwich. 


Laying     Henley's    Cables     for    the     Buenos    Aires    Western  Railway. 

SPECIFY   HENLEY'S   CABLES   for  use  under  any 
working  conditions,  indoor  or  outdoor  ;  in  soil,  water  or  air. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO  ,  LTD.,  Blomfield  Street,  LONDON,  E.C.  2. 


Book    your  Orders 
NOW-for 

TORCHES 

AND 

FLASH- 
I-IGHTS. 


Tubular  Torches  — 
Large,  Medium  and 
small  sizes.  Nickel 
and  oxidised  finish. 
Best  quality  through- 
out. Write  for  List 
No.  FL  2. 

S.G.  LEACH  &  Co.,  Ld., 

Electrical  Engineers 
and  Manufacturers, 

26 — 30,  Artillery  Lane,  E.C.  2. 


The  THOMSON 


Electric  Lamp. 


SAFETY  CHARGING  IPPARtrUS. 


ADVANTAGES. 

1.  Simple  ACTION. 

2.  Freedom  From  shocks. 

3.  Reversals  impossible. 

4-  Several  may  be  connected  in  series  and 
one  or  more  cells  charged  at  the  same  time. 


WRITE  FOR   NEW  CATALOGUE. 


L.  E.Wilson, 

10,  Corporation  Street, 

MANCHESTER. 


WELLS' 

—  WASTE  OIL  — 

FILTERS 

With  Patent  "SIGHT-FEED"  SYPHONS 

Over  22,000  Sold. 

MONEY  SAVERS  to  any  Uteri  of 

Maohlnery. 

Pay  first  oost  In  a  short  time.  Dirtlei 
Oil,  whloh  has  hitherto  been  thrown 
away,  oan  be  filtered  and  used  again 
and  again. 

Ho.  1 — For  nsers  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 

)7-lo.  x  g-in   35/- 

No,  2. — Two  top  ehambers  hold  abont 
3  gallons  oil.  22-in.  x  io-tn.  50/- 
No.  3. — Two  top  ohambere  hold  abont 
G  gallons  oil,  27-ln.  x  12-in.  70/- 
No.  4. — Two  top  ohambers  hold  abont 
12  gallons  oil,  36-in.  x  16-in.  110/- 
Ho.  6. — Two  top  ohambers  hold  abont 
24  gallons  oil,  43-1n.  x  23-ln.  189/- 

Write  tor  List  ot  TcMiimonials  and  Samples  of  Work  done  bp  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  with  galvanised 
iron  bottoms,  enamelled  bright  red,  attractive  in 
appearanee.  . 

The  PUMP  Is  a  foroe  pump,  made  of  polished 
brass,  simple  in  its  construction.  It  is  sorewed  into 
its  plaoe,  and  oan  be  easily  taken  out  for  filling  the 
Cabinet  from  a  barrel. 


CAPACITY. 

PRICE, 

00  ■alloa* 

30 

43..  ,. 

., 

40..  „ 

12  .. 

S3..  ,, 

0 

28s.  „ 

Prices  subject  to  current  rate  of  advance. 
A  0.  WELLS  A  00.,  99a,  Midland  Rd„  St.  Panoraa, 
LONDON.  N.W.  1. 


- 
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TO  OUR  READERS. 

Klectricitt  is  published  ever;  Friday,  and  is  on  sale  at  the  principal 
Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  in 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  ke  neoess&rily  identity  himself  with  their 
views. 

Questions  to  whtoh  an  answer  is  required  must  be  accompanied  by  a  Id. 
«tamp  for  reply.  When  considered  of  sufficient  interest,  the  answer  will 
■probably  appear  in  the  paper. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 10s.  6d.  a  year,  5s.  3d.  half-year,  2s.  9a.  a  quarter,  in 
advance,  postage  prcpaid'in  the  United  Kingoom;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the .  Publishers,  8.  Rentell  and  Co.,  Ltd., 
96-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


O 


Current  Topics. 


In  vie*  of  the  considerable  attention  which  has  been 
iocussed  on  the  general  scheme  for  linking  up  electri- 
city generating  stations  with  a  view 
Linking-up      to  effecting-  economies  in  the  genera- 
Limitations.     tio.n  of  electrical  energy,  and  a  com  se- 
quent saving  in  fuel  and  labour,  a  re- 
cerit  letter  in  the  Times,  over  the  signature  of  Mr.  W. 
Wilson;  calls  lor  comment.     Mr.  Wilson  criticises  the 
principle  of  !inking-up  existing  supply   systems  con- 
sidered as  a  substitute  for  centralisation  of  power  plant. 
He  cites  as  an  analogy  the  Doping  together,  into  Indian 
lile,  of  all  sorts  and  conditions  of  vehicular  traffic — 
tramcars,  motor-cars,  milk  carts,  hansom  cabs,  etc., 
m  any  particular  street,  and  compelling  them  to  stalk 
through  the  city  as  one  unit. 

Mr.  Wilson's  summary  of  the  most  important  ad- 
vantages secured  by  a  single  large  power  scheme  are 
as  I  km  s  :  r.  Economy  of  plant,  buildings,  and  site. 
The  cost  of  none  of  these  items  is  doubled  if  the  pnurr 
<  apaeit  v  is  doubled.  2.  Economy  in  fuel.  The  large 
unit  lias  a  much  higher  efficiency  than  the  small  one. 

Keonomv  in  administration.  One  Staff  only  is  neces- 
sary, in  place  of  a  complete  set  of  officials  for- each  little 
S(  heme.  -i.  Wide  choice  of  site,  involving  economy  of 
transport.  By  virtue  of  the  transmission  facilities  the 
station  is  located  where  land  is  cheap,  where  water  is 
plentiful,  and  where  coal  is  near  at  hand.  5.  Easy 
provision  of  spare  plant  against  breakdown. 


Taking  these  advantages  and  reviewing  them  in  the 

light  of  a  linking-up  sehenn  pure  and  simple,  Mr.  Wil- 
son contends  that  No.  5  is  the  only  one  likely  to  he 
secured  as  a  result  of  any  such  measure,  and  that  only 
H!  an  incomplete  manner.  On  the  other  hand,  he  con- 
tends that  linking-up,  which  sounds  simple  as  a  purely 
paper  scheme,  nevertheless  involves  costly  additional 
plant  and  cables  which  wil  not  add  a  single  horse- 
power tioi  the  generating  capacity  of  the  area  involved. 
In  this  criticism,  Mr.  Wilson  apparently  overlooks  the 
question  of  load-factor,  and  disregards  the  fact  that 
although  the  generating  capacity  of  the  plant  as  a 
whole  is  not  increased,  it  is  nevertheless  much  more 
evenly  loaded,  and,  consequently,  working  t0|  far  better 
advantage  than  in  the  case  of  a  number  of  small  inde- 
pendent units. 


I  do  not  think  it  ever  entered  the  heads  of  the  pro- 
moters of  the  linking-up  policy  to  push  it  as  a  substi- 
tute for  the  ideal  large  central  power  generation 
scheme,  which  would,  of  course,  take  years  to  bring  to 
fruition.  Linking-up  is  in  the  nature  of  a  compromise, 
to  fulfil  certain  definite  aims  in  the  way  of  economising 
fuel  and  labour,  and  offers  the  simplest  and  readiest 
solution  of  the  present  very  pressing  problem  with 
which  many  central  station  authorities  are  confronted. 
Take  Derbv  as  a  case  in  point  :  here  the  overloading 
of  existing  generating  plant  has  assumed  such  propor- 
tions that  the  corporation  have  found  it  necessary  to 
withdraw  the  supply  to<  the  tramways  on  more  than  one 
occasion,  leaving  both  cars  and  passengers  stranded. 
Had  Derby  been  linked  up  with  some  neighbouring- 
supply  system  she  might  conceivably  have  \veathered 
the  period  of  maximum  demand. 


With  all    due    deference    to    the    sponsors    of  the 
"  Lumen"  as  a  popular  standard  of  illumination,  my 
criticism    of  the  unit  as  somewhat 
111-"  Lumen  "-  confusing-  to-  the  lay  public,  seems  to 
ating.  have  been  justified  if  one  may  judge 

Iby  the  experiencesi  of  lamp  retailers 
and  others  upon  whom  falls  the  task  of  educating  the 
consumer  up  to  a  proper  understanding  of  the  new  unit. 
For  example,  the  Hardware  and  ttonm(mgers\  Chronicle, 
an  organ  of  the  retail  trade,  has  a  recent  editorial  in 
which  some  interesting  experiences  are  placed  on 
record. 


"The  general  public" — says  this  writer — "are  be- 
ginning to  notice  the  word  (lumen),  and  those  hard- 
ware-men who  arc  engaged  in  the  electrical  trade  are 
frequently  being  asked  how  many  lumens  a  certain  lamp 
will  give,  or,  less  accurately,  how  many  lumens  does  it 
take  to  light  such  and  such  a  lamp,  or,  as  in  one  in- 
stance, "  Will  you  please  send  round  half  a  dozen  210- 
lumen  metal  lamps,  40-watt  size.  "  Occasionally  one  is 
asked  point-blank,  "  What  is  a  lumen?"  and  it  is  not 
always  easy  to  explain  the  matter  in  such  a  way  that 
the  customer  can  understand  what  is  meant.  It  is  all 
very  well  to  sav  that  the  lumen  is  the  accepted  unit  by 
which  light  flux  is  measured,  and  it  may  sound  even 
more  simple  to  sav  it  is  the  measurement  unit  of  flow 
of  light,  but  would  the  ordinary  inquirer  comprehend 
such  an  answer?  " 

Abithmetic  of  Electrical  Engineering.  For  Technical  Students 
and  Engineers.  With  7  2  worked  examples,  well  illustrated,  and  30 
exercises.    Price  2s.  9d.  net,  post  free  from  Electricity  Office. 
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My  contemporary  then  goes  on  to  formulate  a  lawn- 
sprinkler  analogy,  and  is  at  some  pains  to  explain  as 
simplv  and  non-technically  as  possible  the  real  meaning 
of  the  term,  all  of  which  goes  to  show  that  it  will  be 
some  considerable  time  before  the  public  as  a  whole 
realises  the  connection  between  lamps  and  lumens.  I 
am  inclined!  to  the  opinion  that  Ave  technical  men  are  so 
steeped  in  the  nomenclature  of  our  trade  or  profession 
that  we  too  often  lose  sight  of  the  comparative  ignor- 
ance of  the  public  on  electrical  matters.  We  are  apt 
to  criticise  the  man  in  the  street  for  his  apparent  dense- 
ness  in  following  our  statements  incorporating  these, 
to  us,  elementarv  terms,  but  a  little  consideration  will 
show  that  the  mioist  elementarv  electrical  terms  which 
do  not  embody  some  familiar  basis  of  comparison,  as 
did  the  "candle  power,"  must  necessarily  sound  like 
Greek  to  an  aborigine. 


ELECTRICAL  INSTALLATION  WORK.* 


Final  Examination. 


There  is  no  truth  in  the  rumour  that  the  ratepayers  of 
a  certain  town,  which  has  suffered  much  from  the  over- 
zeal   of    those   responsible    for  the 
Hetribution?    local  lighting  restrictions,  are  hoping" 
that    disaster    may    overtake  their 
Chief  Constable  when  he  essays  his  maiden  flight.  It 
seems  that  the  official  in  question  has  been  offered  an 
aeroplane  flight  over  the  town  at  night,  in  order  to 
observe  the  effect  of  street  lighting  from  the  viewpoint 
of  possible  raiders.    The  Watch  Committee  arqf  anxious 
about  a  little  matter  of  pension  or  compensation  in  the 
event  of  accident,  and  were  not  unanimously  in  favour 
of  the  acceptance  of  the  offer.    It  is  understood  that 
the  residents  are  unanimously  in  favour  of  the  flight 
being  undertaken. 


I  congratulate  the  Electrical  Contractors'  Association 
upon  having  at  last  carried  through  the  "  Guarantee  of 
Work  Scheme,"  by  which  the  asso- 
A  Genuine      ciation,  as  a  whole,  accepts  responsi- 
Guarantee.      bility  for  the  quality  of  the  work  car- 
ried out  by  any  one  of  its  members. 
The  consummation  of  the  scheme  is  the  result  of  five 
years'  strenuous  labour  on  the  part  of  the  council,  and 
the  decision  should  go  far  towards  raising  the  status 
of  those  firms  who  belong-  to  the  association.    It  means 
a  good  deal  to  a  householder  or  consumer  to  know 
that  his  wiring  and  fitting  work  is  in  reliable  hands, 
and  are  not  likely  to  be  scamped.    It  also  rules  out  the 
man  who  makes  a  point  of  cheap  and  jerry  workman- 
ship, and  should  ultimately  result  in  his  complete  dis- 
appearance from'  the  trade.'    I  heartily  congratulate  the 
council  and  the  association  generally  upon  a  very  real 
and  useful  achievement. 


I  have  very  much  pleasure  in  directing  the  attention 
of  readers  of  this  paper  to  the  article  in  another  column 
dealing  with  the  subject  of  technical 
Books  as  Xmas    books   and   their  suitability   as  pre- 
Presents.        sents     at     the     coming  Christmas 
season.        From     a     national  and 
patriotic   standpoint  the   advance  of   technical  educa- 
tion is  to  be  strongly  commended,  and  I  hope,  there- 
fore, that  as  many  of  my  readers  as  possible  will  take 
advantage  of  the  festive  season  and  purchase  for  them- 
selves, or  as  presents,  such  books  as  will,  they  think, 
be  of  the  best  value)  to  them  in  the  work  on  which  they 
are  employed. 

Elektron. 


No.  I. — (a)  What  limits  the  carrying  capacity  of 
conductors  ?  (b)  When  it  is  stated  that  a  certain 
size  of  wire  can  safely  carry  20  amperes,  is  there  any 
limit  to  the  length  which  can  be  used  for  (i)  heatings 
or  (ii)  lighting  circuits  ?    State  reasons. 


(a)  Reading  the  question  carefully  we  see  that  it 
refers  to  insulated  conductors,  and  the  carrying  capacity 
of  such  conductors  is  controlled  by  two  factors,  viz.  : — ■ 

(1)  The  permissible  temperature  rise  in  the  cable, 
and  (2)  the  pennissible  voltage  drop  in  the 
cable. 

The  maximum .  rise  of  temperature,  as  laid  down 
by  the  rules  of  the  Institution  of  Electrical  Engineers, 
varies  with  the  type  of  insulation  used,  and  therefore, 
under  this  heading,  the  carrying  capacity  of  the  con- 
ductors will  vary. 

The  maximum  rise  of  temperature  for  rubber  in- 
sulated cables  is  20  degrees  F.,  and  for  paper  or  fibre 
insulated  cables  the  maximum  is  50  degrees  F.,  pro- 
viding, in  each  case,  that  the  temperature  of  the  sur- 
rounding air  does  not  exceed  100  degrees  F. 

With  these  rules  are  issued  a  set  of  tables,  the  figures 
in  which  give,  for  each  of  the  above  types  of  insulation, 
the  maximum  value  of  current  that  can  be  used  in  the 
various  sizes  of  cables  and  wires. 

Although  these  tables  give  the  maximum  current 
permissible,  to  comply  with  the  temperature  rise 
regulation,  it  does  not  follow  that  it  is  permissible, 
under  all  circumstances,  to  use  ?uch  high  values,  for  the 
second  factor,  viz.,"  the  voltage  drop,"  must  be  taken 
into  consideration,  and,  in  general,  this  voltage  drop 
will  become  excessive  long  before  the  maximum  rise 
of  temperature  has  been  reached.  In  lighting  circuits 
especially  this  voltage  drop  should  be  carefully  studied 
by  the  wireman  and,  if  I  may  say  so,  by  the  wiring 
contractor  also,  if  their  work  is  to  give  satisfaction. 

This  question  of  "  drop  "  in  the  mains  is  an  important 
one,  and  a  study  of  Questions  2  and  4  in  this  examination 
paper  will  show  it  very  clearly. 

(b)  Although  the  rules  of  the  Institution  of  Electrical 
Engineers  mention  that  the  minimum  size  of  conductor 
for  lighting  circuits  will  be  determined  by  the  per- 
missible drop  in  volts,  and  for  power  and  heating 
circuits  by  the  pennissible  rise  in  temperature,  the 
answer  to  the  second  part  of  the  question  will  be — 
that,  in  each  case,  there  is  a  limit  to  the  length  of  con- 
ductor which  can  be  used,  and  in  both  cases  the  limit 
will  be  determined  by  the  voltage  drop,  and  not  by 
the  temperature  rise. 

This  point  will  be  clearly  shown  in  our  discussion 
of  Question  4  of  this  paper,  where  we  have  a  pair  of 
conductors  that  can  safely  carry,  according  to  the 
I.E.E.  rules,  a  current  of  12.9  amperes,  but  yet,  when, 
used  under  the  conditions  given,  show  an  exce>Mve 
"  drop "  when  carrying  less  than  one-third  of  this 
current. 

(To  be  continued.) 


*  Being  answers  to  the  questions  set  at  the  City  and  Guilds  Examina- 
tion m  1917.    Specially  prepared  by  a  well-known  teacher. 
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Correspondence. 


"  THE  RAKER  KEY  MINERALS." 

To  the  Editor  of  Electricity. 

Dear  Sir, — With  reference  to  your  abstract  of  my 
recent  lecture  on  the  above  subject,  might  I  point  out 
that  the  statement  to  the  effect  that  ductile  tungsten 
filaments  were  not  produced  in  this  country,  before  the 
war,  applied,  of  course,  to  production  from  tungsten 
minerals.  • 

As  is  well  .known,  the  British  Thomson-Houston  Co. 
were  making  ductile  filaments  from  tungstic  oxide  from 
about  1912.  I  understand  that  this  Company  has  been 
able,  since  the  middle  of  1915,  to  make  the  filaments  from 
the  ore.  Yours  faithfully, 

Sydney  L.  Johnstone. 


THOSE  DETAILS. 
"By  "  Engineer-in-Charge." 

A  50  h.p.  induction  motor,  squirrel  cage  rotor,  with 
auto-starter,  drives  two  lines  of  main  shafting  in  one  of 
the  bays  of  a  munition  factory,  and  it  is  run  night  and 
day  with  only  stoppages  at  meal  times.  One  morning 
this  motor  was  started  up  at  six  o'clock  after  being  at 
rest  for  an  hour  and  a  half,  but,  after  it  had  been  running 

INSULB-TIO  H 
LEFT  OUT 


a.  few  minutes,  dense  clouds  of  smoke  were  seen  emerging 
from  it.  The  switch  was  immediately  put  off  and  an 
examination  was  made  of  the  windings  of  the  stator. 
Owing  to  the  construction  of  the  motor  it  was  not  possible 
to  trace  the  defect,  but  judging  from  the  smell  it  was 
evident  that  a  coil,  or  coils,  had  been  burned  out,  and 
that  the  best  thing  to  do  was  to  send  the  workers  home 
for  the  day  at  least.  This  meant  throwing  idle  about  forty 
persons. 

It  was  considered  best  and  most  convenient  to  remove 
the  complete  motor  to  the  repair  shop  instead  of  dismant- 
ling it  on  site,  but  from  what  we  found  and  did,  it  certainly 
would  have  saved  time  to  have  taken  the  motor  to  pieces 
there  and  then.  What  we  did  find  on  dismantling  was 
that  five  of  the  coils  spaced  equally  apart  round  the  stator 
had  got  a  good  scorching  through  the  fault  shown  in  the 
sketch.  To  have  tried  to  lift  these  and  repair  them  would 
have  meant  a  complete  strip  of  the  windings,  so  as  an 
alternative  it  was  suggested  that  the  coils  be  cut  out  and 
bridged,  but  what  was  really  done  was  to  leave  the  coils 
alone,  as  from  a  close  inspection  of  the  insulation  between 
the  bars  of  the  coils,  it  was  not  entirely  burned  away  and 
probably  if  the  short  were  cleared  no  further  trouble  would 
be  experienced. 

So  the  shorted  joints  were  cleaned  out  and  insulated  with 
mica,  and  the  bled  windings  were  given  a  heavy  coat  of 
shellac  varnish.  The  motor  was  reassembled  and  run  for 
one  and  a  half  hours  in  the  shop,  after  which  it  was  placed 


in  position  ready  for  the  night  shift  coming  on.  Since 
then,  three  weeks  ago,  it  has  run  night  and  day 
without  showing  the  slightest  signs  of  heating  in  the 
defective  bars. 

How  offer*  has  it  been  preached  about  those  [dcta'ls 
which,  if  neglected,  often  lead  to  serious  trouble  ?  Here 
we  have  an  illustration  of  a  very  simple  and  easily  made 
mistake  on  the  part  of  the  winder  causing  a  stoppage  at  a 
time  when  it  can  be  least  afforded,  but  which  could  have 
been  avoided  if  the  winder  had  taken  the  trouble  to  run 
over  the  joints  to  see  if  they  were  all  properly  insulated 
one  from  another. 

Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  tt.net  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  19. 

I  desire  to  install  a  small  lighting  and  power  plant  at  a 
country  house.  The  maximum  load  will  be  about  ten 
kilowatts.  Can  you  advise  me  re  the  selection  of  the  type 
of  engine  to  use,  and  give  me  information  concerning  the 
best  method  of  running  the  plant.  I  propose  to  use 
accumulators,  but  I  am  in  doubt  about  the  most  efficient 
method  of  charging  and  discharging. — "  Rutland." 

Question   No.  20. 

Modern  tumbler  switches  have  either  2,  3,  4,  5,  or  6 
terminals,  the  number  of  internal  contacts  being  sometimes 
equal  to  and  sometimes  greater  than  the  number  of  ter- 
minals. Illustrate  by  simple,  original,  and  compact  dia- 
grams as  many  cases  as  you  can  discover.  The  terminals 
are  to  be  represented  by  thick  dots,  the  contacts  in  some 
other  way,  and  the  internal  connection  changes  by  dotted 
lines.  A  single  use  for  each  type  of  switch  should  also  be 
indicated  by  showing  short  external  wires,  lamps,  etc., 
connected  to  the  terminals. — •"  Switching." 
(Replies  to  Questions  19  and  20  must  be  received  not  later 
than  December  15,  191 7). 


Answers   to  Questions. 

Replies  to  Question  No.  9. 
The  first  prize  (tos.)  has  been  awarded  to  C.  H.  Best, 
Woodleigh,   Laurel   Road,   St.   Helens,   Lanes.,   for  the 
following  reply  : — 

•The  enclosed  diagrams  show  a  method  by  which  a 
bell  will  ring  if  any  of  the  radiator  fuses  blow.    Fig.  1 

 BRPIR  TOff   CIR  nuiT 


TO  BELL 


Fig.  1. 
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which,  shows  the  details  of  the  contact  mechanism  consists 
of  an  insulated  lever  with  a  contact  strip  at  the  bottom. 
The  fuse  when  blown  allows  the  lever  to  fall  and  make 
contact  with  a  stud,  thus  closing  the  bell  circuit.    Fig.  2 


Fig.  2. 

shows  the  complete  battery  and  bell  circuits.  In  this 
sketch  there  is  no  means  of  telling  which  fuse  has  blown, 
but  an  indicator  may  be  easily  fitted  which  would  do  so.— 
C.  H.  Best. 

The  second  prize  (5s.)  has  been  awarded  to  "  Index  " 
for  the  following  reply  :—  ■ 

The  accompanying  sketch  illustrates  a  device  which 
will  give  good  results  if  wired  correctly.  The  radiators 
each  have  a  solenoid  in  parallel  with  them.  When  the 
fuse  is  intact  the  solenoid  cores  are  drawn  up  thus  opening 
the  bell  circuit.     The  solenoid  is  wound  to  1,000  ohms 
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skill  and  merit.  The  majority,  however,  advocated  the 
use  of  transformers,  relays,  etc.  We  desire  again  to  point 
out  that  simplicity,  combined  with  efficiency,  is  what  is 
required,  and  that  expensive  apparatus  should  be  avoided 
as  far  as  is  possible. — Editor  Electricity.] 


resistance  so  that  only  a  small  amount  of  current  is  flowing. 
To  prevent  running  the  battery  down,  when  the  radiators 
are  not  required,  a  switch  is  fitted.  In  the  sketch  K  is 
the  radiator  circuit,  S  the  solenoid,  SW  the  bell  switch, 
and  F  is  the  fuses. — "  Index." 

\Note.—ln  connection  with  this  competition  a  con- 
siderable number  of  replies  were  received  which  showed 


Replies  to  Question  No.  15. 

The  first  prize  (10s.)  has  been  awarded  to  "  R.A.M." 
for  the  following  reply  : — ■ 

Although  the'  magnets  of  a  hand-operated  shot-firing 
generator  may  be  weakened  through  service,  it  does  not. 
follow  that  the  instrument  will  not  fire  its  charges  success- 
fully. The  e.m.f.  of  the  generator  is  proportional  to  speed, 
the  magnetic  flux  and  the  number  of  conductors.  And. 
as  the  speed  of  operation  depends  on  the  resistance  of 
the  armature  to  rotation,  a  decrease  of  magnet  strength 
causes  a,  decrease  in  this  resistance  and  a  corresponding 
increase 'in  the  speed  of  rotation  so  that  the  original  e.m.L 
is  still  generated.  For  this  reason  the  mechanism  of  the 
instrument  should  be  carefully  overhauled  and  cleaned 
to  eliminate  excessive  friction  before  attention  is  given 
to  the  magnets.  As  far  as  the  magnets  are  concerned 
it  is  possible  that  extreme  ill-usage  has  so  decreased  the 
magnetic  strength  that  this  is  not  fully  compensated 
by  the  increased  speed  of  operation,  as  the  effect  of  the 
inertia  of  the  moving  parts  to  hinder  increase  of  speed 
becomes  more  appreciable  at  higher  speeds.  In  this  case 
the  magnets  should  be  taken  off  and  re-magnetised.  Re- 
magnetisation  is  most  conveniently  effected  by  two 
cylindrically-wound  coils,  as  shown  in  the  sketch,  with. 


core  holes  large  enough  to  take  the  limb  of  the  magnet.. 
A  source  of  d.c.  power  or  lighting  current  is  necessary. 
An ,  annealed  iron  keeper  of  .  cross  section  equal  to  that 
of  the  magnet  must  be  used  as  shown.  The  number  of 
turns  in  each  coil  must  be  determined  for  the  following 
considerations  : — 

Let  A  be  the  maximum  amperes  available.  . 

Let  L  c.m.s.  be  the  total  length  of  the  magnetic  circuit. 

Let  T  be  the  number  of  turns  in  each  coil. 

Then  A  by  T  divided  by  L  equals  L  should  not  be  less 
than  100. 

So  long  as  the  capacity  of  the  wire  employed  is  of  sufficient 
size  to  carry  a  large  amount  of  current  for  a  few  seconds, 
the  circuit  may  be  protected  by  a  fuse  which  must  be 
blown  immediately  the  magnetising  current  is  switched 
on.  If  the  fuse  does  not  blow  then  a  number  of  turns 
should  be  removed  until  it  just  blows.  This  will  increase 
the  magnetising  force  but  it  will  still  not  be  such  that 
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Here   is    a  section 
of    the     "  Endura " 
Lantern  showing  the 
special    method  of 
construction. 
Note  the  lantern  is 
completely  equipped 
( with    all  parts, 
lamp-holder,  sus- 
pender, &c. ),  and 
is  wired. 
«^  Note  the  method  of 
0^  globe  •  support  B  and 
detachment. 
This  lantern  is  ready 
for  immediate  use. 
It  was  designed  for 
service  —  made  for 
service  —  and  sold 
for  service. 
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'  ENDURA "   LANTERN.  MM 
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B.T.H.  Weather-proof  Lanterns  are 
preferable    to    other    designs.  The 
special  form  of  construction,  combined 
with      superiority      of       workmanship,  I'l 
renders  them  superior  to  other  makes.     |f  jf 
The    attached    illustration  shows 
the  detailed  thoroughness  of 
their  manufacture. 
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We  are  Specialists  in  Good 
Lighting.  We  design  and  make 
Scientific  Lighting  Appliances  and 
Fittings  as  well  as  the  Lamps. 
Lighting  Advice  and  Plans  on 
request. 


1  % 


The  British  Thomson-Houston  Co.,  Ltd., 

Mazda  House, 

77,  Upper  Thames  Street,  London,  E.C.  4. 
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PREPAID  ADVERTISEMENTS. 


.It-.tl.n.  V.eant  and  W.nt.d.  18  w.rd.  f.r 
id..  and  Id.  f»r  «»«ry  e*tra  S  >  .w. 

A,,.r.to.     WuMd     «»d    f.r     Sal-.  B..k.. 
MiK»lltB»ai,  ftc.  12w.idif.r8d.  and  2d. 

Vo3h#S'.5oTM&  WITH  ORDER. 
DOUBLE  RATHS  WILL  BK  OHABGKD. 
Offleial  AdT.rtUement..  T.nd.r..  Educational. 

twu                  at  the  latest. 
■•Blttanen  tor  small  amounts  may  M  made  " 
halfpennr  stamtn.   


ACCUMULATORS,  Seoon.d-b.and,  any  type 
wanted;  also  Dyuamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Sorap  Metals,  and  every 
description  ol  Metallic  Dross  purchased  tor  cash,  Town 
or  Country.— Write,  4.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  N.K.   Xelephone  No.  Dalston  6fc0. 
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OFFICIAL. 


mo  ELECTRICAL  ENGINEERS  The 

owner  of  Patent  No.  28630  of  1913  relating;  to 
Electronic  Converter  for  the  Transformation  of  Alter- 
nating Currents  into  Continuous  Currents  is  desirous 
of  enterin"  into  arrangements  by  way  of  License  or 
otnenrile  on  reasonable  terms  for  the  purpose  of  prachc- 
allv  working  and  exploiting  the  Invention  in  tins  Country. 
For  particulars,  address  Messrs.  Allison  Bros.,  84-8b, 
Chancery  Lane,  W.C.2.   

LEEDS  TECHNICAL  SCHOOL.  One 
oT  more  full-time  TEACHERS  of  TECHNICAL 
ELECTRICITY  ELECTRICAL  ENGINEERING, 
ELECTRIC  WIREMEN  S  WORK  are  panted  for 
the  DAY  CLASSES  for  training  DISABLED  SOLDIERS 
Application! .  stating  age.  experience,  atoBfertnu 
and  salary  required,  should  be  sent  at  once  to  Principal 
Technical  School.  Cookridge  Street,  Leeds. 

Education  Offices,  JAMES  GR  ' t- 

Leeds.  Secretary  for  Education. 

PATENTS. 


A  LTERNATING  -  CURRENT  W  O  R  K. 
J\.  By  W.  Perren  Maycock,  M.I.E.E.  Deals  with  the 
importance,  principles,  and  practice  of  Alternating 
Currents  and  their  Application.  The  theory  is  treated 
in  the  simplest  manner,  and  the  practice  includes  details 
of  Alternators,  Transformers,  and  all  kinds  of  A.C. 
Motors.  Chap.  I. — Electrical  Engineering,  Comparison 
of  Various  Methods  of  Transmitting  Power,  The  Elec- 
trical System  and  its  Applications.  Chaps.  II.  &  Ill  - 
General  Principles  of  Alternating  Currents,  Single- 
phase  and  Polyphase.  Chap.  TV.— Sihgle,  Two,  and 
Three-Phase  Alternators  and  their  Construction  and 
Action.  Chap.  V.— Transformers  and  Choking  Coils. 
Theory,  Construction,  Testing,  and  Use.  Chap.  VI.— 
Motors  of  all  Types.  Theory,  Construction,  Control, 
Calculations  and  Use.  Just  approved  by  City  Guilds 
as  a  'Work  of  Reference  in  Electrical  Engineering. 
Crown  8vo.  Second  Edition,  about  420  pp.  and  260 
illustrations.  Price  6s.  5d.  net,  post  free,  from  Rentell, 
36,  Maiden  Lane,  Strand,  London.   


OXY- ACETYLENE  WELDING  and 
CUTTING  .ELECTRIC  AND  THERMIT  WELD- 
ING. Bv  H.  P.  MANLY.  CI.  8vo.,  215  pp.,  56  illus- 
trations. A  most  useful  and  instructive  work.  Clearly 
mitten  and  up-to-date.  Price  5s.  post  free  from  Elec- 
tricity Office.  

SMALL  SWITCHES,  &c,  and  THEIR  CIR- 
CU1TS.  By  W.  Perren  Maycock,  M.I.E.E.  An 
entirely  new  work  which  ought  to  be  read  by  every 
Contractor,  Wireman  and  Student  in  the  Kingdom. 
Cloth  8vo,  with  over  570  diagrams  and  illustrations 
Price  2s.  lOd.  net,  post  free,  from  Electricity  Office 


ADVICE  FREE  on  patenting  in- 
ventions and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  Kings  Patent 
iVeney.  Ltd  185,  Queen  Victoria  Street.  London. 
10  years'  references.  

EDUCATIONAL. 


TJENNINGTONS  BRITISH  CORRESPOND 
T  ENCE  SCHOOL  OF  ENGINEERING,  254 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon 
dence  Courses  in  Elementary  Mathematics  Electrical 
Engineering  (theoretical  and  practical)  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering.  Electricity  in  Mines,  Refngerat.on. 
Courses  tor  A.M.I.E.E..  A.M.I.C.E.,  and  A.M.I.M.E. 


MISCELLANEOUS. 


/"'ABLE  CASINGS  IN  STOCK,  "to 
V  )  compete  against  any  manufacturers  in  the  world. 
Trade  discount  on  application.  Creosoted  troughing 
and  timber  for  underground  work,  also  woodwork  of 
all  descriptions.  Send  Is.  f  d.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages)  of  woodwork  and  timber 
in  the  world.  To  include  four-fold  brass-jointed  box- 
wood rule.  Will  return  money  if  not  worth  ^s.  bd. 
to  you  -C.  Jcrnings  and  Co.,  Ltd.,  955,  Pennywell 
Road,  Bristol. 


ELECTRIC  CIRCUIT  THEORY  AND 
CALCULATIONS.  A  practical  book  for  Engi- 
neers, Students,  Contractors  and  Wiremen  By  W. 
Perren  Maycock,  M.I.E.E.  355  pages  and  120  diagrams. 
Will  be  found  useful  in  all  kinds  of  electrical  work. 
Deals  with  Electrical  Pressure,  Drop,  Current,  Re- 
sistance, Conductors,  Ohm's  Law  Power,  Energy , 
Efficiency,  Insulation-Resistance,  Light  and  Illumina- 
tion Electric  Heating,  Circuits,  Systems  of  Charging, 
and 'so  forth.  Each  group  of  worked  problems  is  pre- 
ceded by  sections  describing  fully  the  theory  and  prin- 
ciples involved.  There  is  a  separate  section  on  Arith- 
metic for  those  who  are  weak  in  '  figures  and  no 
higher  mathematical  knowledge  is  required  for  the 
working  of  the  problems.  Approved  by  City  Guilds 
as  a  work  of  reference  in  Electric  Wiremen  s  Work. 
Second  Edition.  Price  4s.  4d.  net,  post  free,  from 
Electricity  Office.  .  

THE  PRINCIPLES  AND  _PRACTICE  OF 
ELECTRIC  WIRING.  "  By  Archibald  Bursill, 
A  MI  EE  A  reliable  textbook,  officially  recom- 
mended by  the  C.  &  G.  Examiners  Cr  8vo,  with 
166  illustrations,  3s.  lOd.  net,  post  free,  from  Electricity 
Office.  .  

THE  COOKING  PROBLEM.— Why 
Electricity  is  Winning.  By  F.  S.  GROGAN, 
MI.E.E.  An  interesting  paper  and  directly  valuable 
in  view  of  the  high  price  of  coal.  Price  3d.  post  tree 
from  Electricity  Office. 


t ELECTRIC  WIRING,  Fittings,  Switches 
!i  and  Lamps.  By  W.  Perren  Maycocli,  M.I.E.E 
Fourth  Edition.  Entirely  Rewritten.  628  pages  and 
62<  illustrations.  Deals  »ith  Distribution,  Distribution 
Boards  Switches,  Transformers,  Specifications,  Lamps. 
Fittings,  Electric  Signs,  Heaters,  Bells  Telephones 
Fire  Alarms,  Tearing,  etc.,  .  tc  Price  9/6  net.  Poet 
free,  from  Eleotbicity  oyFiria  

HANDY     ELECTRICAL  DICTIONARY. 
Vest  Pocket  Edition.    By  W.  L.  Weber,  M.E. 
Entirely  new  and  up-to-date.    Contains  definitions  of 
over  4,800  distinct  words,  terms  and  phrases.    Size,  h\ 
in.  by  2J  in.  by  \  in.  Cloth,  red  edges,  Is.  4d.,  post  free, 
,  from'  Electricity  Office,  36-39,  Maiden  Lane,  W.O.. 

NOTES  ON  TELEGRAPHY.  By  Pratt 
and  Mogg,  Bristol.  A  simple  exposition  of  the 
I  rudiments  of  Technical  Telegraphy  and  Telephony. 
Specially  designed  to  meet  the  requirements  of  the  City 
and  Guilds  Ordinary  Examination.  Adopted  and  recom- 
mended by  class  teachers,  216  pp.,  126  diagrams.  2s.  9d 
net,  post  free,  from  Eltricity  Office. 
T  TILLAGE 
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EASY  LESSONS  IN  WIRELESS.  By 
A.  F.  Collins.  A  practical  course  of  instruction 
on  the  principles,  construction  and  working  of  Wireless 
Apparatus  for  the  use  of  students  and  operators.  Size 
5|  ins.  by  25  ins.  Cloth,  3s.  net.  post  free  from  Rentell, 
36,  Maiden  Lane,  London,  W.C.  2. 


And  buy  a  copy  of  the  M 

ELECTRICAL 
ENGINEERS 
DIARY 

6/- 

S.  DAVIS  &  CO.,  30-31,  St.  Swithin's  Lane, 
London,  E.C.  4. 


LEKTRIKLLGHTING  CONNECTIONS. 
A  waistcoat  pocket-book  of  lamp  connections, 
with  explanatory  notes  by  W.  Perren  Maycock,  M.I.E.E. 
The  Switch  circuits  dealt  with  include  ordinary,  two- 
wav  two-way-intermediate,  variable  multipoint,  re- 
stricted, dimming,  master,  automobile,  and  pilot  con- 
trols. A  most  handy  companion  for  the  -  Engineer, 
Contractor,  Wireman  and  Student  NEW  (4th)  AND 
ENLARGED  EDITION.  35th  thousand,  180  illus- 
trations and  diagrams,  and  150  pages.  Size  4f  ins 
by  3i  ins.    Flexible  linen  cover.    Price  id.  net,  post 

free,  from  Electricity  Office.  

QHIP  WIRING  and  FITTING.  By  T.  M 
k">  Johnson.  A  small  but  thoroughly  practical  manua. 
which  can  be  recommended.  Cloth,  8vo,  80  pp.,  iHus 
trated     Is  2d  net,  post  free,  from  Electricity  Office 


\  /  il,l, au jh  ELECTRICAL  INSTALLA- 
V  TIONS.  By  W.  T.  Wardale,  A.M.I.E.E.  A  most 
useful  and  interesting  work  of  value  to  every  elec- 
trician in  charge  of  isolated  plant.  CI.  8vo,  80  pp. 
illustrated.    Price  2s.  8d.  net,  post  free,  from  Elec-  j| 

TRICITY  Office.   J 

ELECTRIC  TRACTION.  By  R.  H.  Smith, 
A  M  I.C  E.  A  detailed,  up-to-date,  and  authentic 
account  of  electric  tramway  and  railway  systems  in 
Great  Britain  and  Europe.  Of  the  utmost  value  to 
traction  engineers  and  students.  Profusely  illustrated. 
Demy  8vo,  cloth  extra,  5s.  4d.  net,  post  free,  from 
Rentell,  36,  Maiden  Lane,  Strand,  London.  «*  b»  j 

PRACTICAL  ^ILLUMINATION.  By 
Justus  Eck,  M.A.,  M.I.E.E.      A  most  useful  , 
pocket  book,  full  of  information  for  lighting  contractors, 
architects,  consultants  and  all  interested  in  efficient 
llumination.    Highly  recommended  by  experts.    Price  ■ 
Is.  2d.  net,  post  free,  from  Electricity  Office.   *  -■ 
mHE      PRACTICAL  ELECTRICIAN'S' 
POCKET  BOOK.    An  invaluable  work  of  refer- 
ence, with  useful  memoranda  sheets,  perforated  order', 
form's     etc.     Recommended    by    all    the  electrical 
journals.    Price  Is.  9d.  net,  post  free,  from  Electricity 

Office.  1 

i^AS,  OIL,  and  PETROL  ENGINES, 
vT  including  gas-producing  plant  and  Humphrey  . 
Explosion  Pumps.  By  A.  Garrard,  Wh.  Ex.  Just 
published.  An  up-to-date  and  clear  description  or 
the  construction  and  operation  of  the  various  types  of 
internal  combustion  engines.  With  112  illustrations. 
CI  8vo,  6s.  5d.  net,  post  free,  from  Electricity  Office. 


T"  ELEGKAPHlbTV  TECHNICAL  VADE- 
MECUM  :  Being  Notes  to  Students  for  Exami- 
nations in  Telegraphy  and  Telephony  By  F  Terrey. 
Co  8vo,  80  pp.;  illustrated.  2s.  2d.  net,  post  free  from 
Electricity  Office.  

MANUAL  OF  WIRELESS  TELE- 
GRAPHY. By  Commander  S.  S.  ROB1SON, 
nqij  The  Standard  text-book  for  wireless  students. 
Recommended  by  the  P.O.E.E.  Journal.  '  Electrical 
Kev°eT"  an d  all  the  leading  teachers.  8s.net  8s.  5d. 
post  free  frnrnjLECTKlClTY  Office.  

P^ACTTCATTT^ELEGRAPHY.  By  H.  W. 
Jenvev  M.I.E.E.,  Electrical  Engineer  to  the  postal 
Deoartment,'  Victoria.  A  rtandard  text-book  specially 
^ItftMrtoY  colonial  telegraphists.  4th  edition,  revised 
and  enlarged  Cloth  8*57444  pp.  and  83  lUustrations 
lot.  6d  net,  post  free,  from  Eluctricity  Office. 


n*  A  TIKIITU  UTENSILS.  SCRAP 
PLATINUM    LAMP   TOPS.  Ac. 

Purchased  at  Hiehest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  E.0. 

Platinum  Wire.  Rivets  and  Sheets  Sold. 
Makers   of  the  "Lion"  Pure  Platinum  Rivet 
Trembleri. 
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By  PAUL  E.  LOWE.  M.E. 

A  comprehensive  and  con- 
veniently arranged  little 
work,  covering  the  whole 
field  of  electrical  science. 
Specially  suitable  for  elec- 
tric railway  employees. 
With  over  214  illustrations 
and  a  voluminous 
vocabulary 
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./  1'  is  greater  than  100,  unless  the  fuse  and  voltage  are 
still  further  increased.  When  connecting  the  coils  to  the 
supply  circuit  care  should  be  taken  to  see  that  the  polarity 
of  the  coils  will  be  the  same  as  that  of  the  magnets.  The 
north  polo  is  usually  indicated  by  a  groove  or  a  centre 
dot.  Each  magnet  should  be  given  the  above  treatment 
and  then  be  carefully  handled  until  reassembly.  The  N 
poles  should  be  grouped  together  in  the  same  position 
they  occupied  before  disassembly  and  must  on  no  account 
be  brought  together  with  a  N  and  S  pole  touching.— 
"  R.A.M." 


The  second  prize  (5s.)  has  been  awarded  to  '•  Cecil  E. 
Yates"  for  the  following  reply: — 

It  is  quite  possible  that  the  trouble  with  querists  shot- 
firing  magnets  is  due  to  weakening  of  the  permanent 
magnets  or  that  there  is  a  momentary  break  in  the  arma- 
ture winding,  but  it  is  not  advisable  to  conclude  such  to 
be  the  case  until  a  careful  examination  has  been  made 
for  other  defects.  The  most  common  causes  of  failure  are 
as  follows  : — 

(j )  Leakage  of  current  to  frame  or  casing  due  to  damaged 
insulation  of  wire  leading  from  armature  to  insulated 
terminal,  or  defective  insulator  or  terminal  itself. 

(2)  High  resistance  set  up  by  dirty  and  corroded  contacts 
or  loose  connections.  It  should  be  seen  that  ends  of  arma- 
ture winding  are  firmly  connected  to  shaft. 

(3)  Permanent  magnets  placed  on  pole-pieces  in  wrong 
order  of  polarity.  Similar  poles  should  be  all  on  the  same 
side  and  magnets  are  usually  stamped  with  polarity 
letter,  but  if  this  has  not  been  done  polarity  should  be 
determined  by  attraction  and  repulsion  method — i.e., 
like  poles  repel  each  other  and  unlike  poles  attract. 

(4)  Magnets  are  not  always  a  perfect  fit  on  pole-pieces, 
allowing  rust  to  gather.  This  and  all  dirt  should  be  cleaned 
off  and  a  good  metallic  contact  obtained.  It  may  be 
possible  to  insert  liners  of  thin  sheets  iron. 

If  all  above  suggestions  have  been  tried  without  curing 
the  trouble  magnets  may  be  re-magnetised  by  the  method 
illustrated   in   the   sketch.    Two  coils    are    wound  on 
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hollow  formers  large  enough  to  slip  on  magnet  limbs, 
as  much  No.  18  d.c.c.  wire  being  used  as  space  between 
limbs  will  allow.  About  five  pounds  will  be  required. 
Before  placing  coils  on  magnets  pass  current  through 
them  and  test  for  polarity,  afterwards  placing  each  pole 
of  magnet  in  coil  giving  similar  polarity.  A  substantial 
keeper  of  soft  iron  should  be  placed  across  the  magnet 
poles.  Coils  may  be  placed  in  series  with  any  lighting 
circuit  passing  about  four  amperes  or  connected  to  accu- 
mulators giving  an  e.m.f.  of  12  volts.  One  connection  should 
be  left  open  and  loose  wires  "  sparked  "  together  closing 
circuit  momentarily  and  repeatedly  for  five  minutes 


when  magnets  should  have  resumed  their  normal  strength. 
— Cecil  E.  Yates. 

TWill  Mr.  Yates  forward  his  address  to  this  office  ? 
The  prize  will  then  be  sent  to  him. — Editor  Electricity.] 


Various  Items. 


Congratulations.— Colonel  Sinclair  has  been  re-elected  Chair- 
man and  Alderman  Colwill  vice-chairman  of  the  Swansea  Cor- 
poration electricity  committee. 

Burnley. — -The  death  in  action  is  reported  of  Bomb.  James 
Cronin,  R.F.A.  The  unfortunate  soldier  was  24  years  of  age, 
and  prior  to  enlisting  was  employed  on  the  Corporation  tram-cars. 

Preston. — The  death  from  wounds  received  in  action  is  re- 
ported of  Pte.  G.  Hart,  Argyll  and  Sutherland  Highlanders. 
He  was  28  years  of  age  and  prior  to  hostilities  was  employed 
by  Messrs.  Dick,  Kerr  and  Co. 

Wireless  Operator  Accidentally  Killed.— The  Marconi  autho- 
rities have  sent  word  of  the  death  of  wireless  operator  Gwilym 
Hubert  Rees  (19),  whose  parents  reside  at  the  Avenue. Carmarthen. 
He  was  accidentally  killed  at  sea. 

Penarth. — -News  has  been  received  that  Trooper  Fred  Richards, 
son  of  W.  H.  J.  Richards,  11,  Plassey  Street,  has  been  wounded. 
Before  enlisting  at  the  outbreak  of  war,  he  was  employed  in  a 
Cardiff  electrical  fittings  office. 

Leith. — Lieut.  John  V.  Wilson,  second  son  of  the  late  Mr. 
John  Wilson,  the  manager  of  the  Corporation  Tramways,  has 
been  killed  in  action.  He  was  21  years  of  age,  and  had  returned 
to  the  Front  only  a  few  days  before  his  death. 

Bargoed. — -Private  Yyrnwy  Harris,  Welsh  Regiment,  has  been 
killed  in  action  at  Gaza.  He  was  the  son  of  Mr.  William  Harris, 
architect,  Hillside  Park,  and  enlisted  in  1914,  when  eighteen 
years  of  age,  and  before  that  was  an  electrician  at  the  Powell 
Duffryn  Colliery. 

Swansea  :  Important  Contract.— The  Electric  Lighting  Com- 
mittee have  accepted  the  tender  of  the  British  Thomson-Houston 
Co.,  Ltd.,  amounting  to  £25,616  for  the  supply  of  the  5,000 
kilo  turbine  plant  required  in  the  projected  scheme  of  providing 
for  future  wants.    There  were  five  tenders. 

Brynmawr. — Official  information  has  been  received  by  Mrs. 
Williams,  King  Street,  that  her  husband,  Rifleman  David 
Williams,  Monmouthshire  Regiment,  has  been  seriously  wounded 
in  the  thigh  whilst  in  action  in  France.  Before  joining  the 
Colours  he  was  the  electrical  engineer  to  the  Blaina  Industrial 
and  Provident  Society. 

Wounded  and  Missing. — Pte.  Ivor  J.  Martin,  Cheshire  Regi- 
ment, has  been  missing  in  France  since  Oct.  22,  when  it  was 
said  he  was  wounded.  Before  the  war  he  was  employed  by 
the  GE.  Co.,  Cardiff,  and  his  parents  would  be  glad  if  any 
,of  our  readers  would  give  any  information  concerning  him. 
They  reside  at  41,  Sophia  Street,  Cardiff. 

Personal. — Owing  to  advanced  age,  Mr.  Sydney  Gedge  has 
decided  to  relinquish  his  position  as  Chairman  of  W.  T. 
Henley's  Telegraph  Works  Co.,  Ltd.,  from  January  1st,  1918. 
Mr.  George  Sutton  has  been  elected  as  Chairman  from  the 
time  of  Mr.  Gedge's  retirement,  and  will  hold  the  position  of 
Chairman  and  Managing  Director. 

Wedding. — Mr.  J.  F.  Dobson,  London  Office  Manager  for 
Bruce  Peebles  and  Co.,  Ltd.,  of  Edinburgh,  was  married  on 
December  6th  at  Westbury-on-Trym  Parish  Church  to  Vera 
Maud,  only  daughter  of  Mr.  and  Mrs.  Willie  James,  of  Glenthorn, 
Westbury-on-Trym,  Bristol.  A  few  days  previously  Mr.  Dobson 
was  presented  with  a  handsome  clock  as  a '^souvenir  of  the 
occasion  from  his  friends  in  the  firm. 

Universal  Picture  Co. — This  is  the  name  of  a  company  formed 
for  the  purpose  of  taking  over  the  building  known  as  the  Palace 
Theatre,  Aberavon,  for  a  cinema.  The  partners  are  all  elec- 
tricians and  engineers,  and  the  work  of  converting  and  fitting 
up  the  building  has  been  done  in  their  spare  moments.  Break- 
downs either  to  their  gas  engine  or  electrical  installation  are 
promptly  seen  to,  as  there  are  always  one  (or  more)  electricians 
upon  the  spot. 

Roath  Power  Station. — The  wages  question,  which  has  been 
discussed  for  several  months  past  and  in  which  the  general 
secretary  of  the  Municipal  Employee's  Association  used  some 
extraordinary  threats,  has  been  referred  to  the  Committee  on 
Production.  The  Union  now  put  forth  an  application  for  a 
further  6s.  per  week  on  pre-war  rates,  bringing  the  total  war 
bonus  up  to  15s.  per  week.  The  award  of  the  Committee  is. 
expected  next  week. 
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Halifax. — The  Tramways  Committee  have  resolved  to  pur- 
chase from  the  Dundee  Corporation  two  rail-less  cars  at  the 
price  of  £625  each. 

Blackburn. — Pte.  George  W.  Wright,  Northumberland  Fusi- 
liers, is  reported  missing.  In  civil  life  he  was  employed  at  the 
Corporation  Electricity  Works. 

Scarborough.— Cpl.  G.  Beadle,  who  previous  to  joining  the 
Colours  was  employed  on  the  tramways,  has  been  awarded,  and 
has  received  the  award  of  the  Military  Medal. 

Blackburn. — Lieut.  Alec  Laing,  who  previous  to  joining  the 
Forces,  was  an  employee  of  the  Corporation  electricity  depart- 
ment, has  been  killed  in  action,  at  the  age  of  25  years. 

Derby. — Mr.  W.  J.  Cox  has  been  appointed  Works  Manager 
at  the  Corporation  Electricity  Works,  in  succession  to  Mr.  W.  C. 
Dinn,  who  has  resigned.    The  salary  is  £240  per  annum. 

Potteries.— Armourer  S.  J.  Cooper,  of  the  R.M.A.,  who 
previous  to  enlistment  in  the  Navy  was  employed  by  the  Pot- 
teries Electric  Traction  Company,  has  been  killed  in  action. 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  at  39, 
Victoria  Street,  Westminster,  S.W.,  at  8  p.m.  on  Friday,  14th 
inst.  Paper  : — "  Rotary  Engine  and  Rotary  Pump,"  by  Dr. 
W.  E.  Lilly." 

Leigh.— The  Corporation  Electricity  Committee  have  ottered 
the  post  of  borough  electrical  engineer  to  Mr.  J.  B.  Hudson,  who 
is  at  present  the  deputy  electrical  engineer  at  Bootle.  There 
were  in  applicants  for  the  position. 

Birmingham.— Mr.  W.  Brew,  M.I.E.E.,  has  been  appointed 
head  of  the  electrical  engineering  department  of  the  Technical 
School,  in  succession  to  Mr.  E.  O.  Turner,  who  has  resigned. 
The  salary  attached  to  the  post  is  £400  per  annum. 

Glasgow.— Lieut.  J.  L.  Muirhead,  who  was  formerly  an 
apprentice  With  the  Albion  Motor  Company,  has  been  killed. 
He  was  23  years  of  age.  Pte.  Fred  Durman,  an  electrical 
engineer,  formerly  employed  in  Glasgow,  has  been  killed.  His 
brother,  Lieut.  Durman,  was  killed  only  three  weeks  previously. 

West  Ham.— Sec-Lieut.  A.  A.  Allen,  who  prior  to  joining  the 
Army  was  a  motorman  on  the  tramways,  has  been  awarded  the 
Military  Cross  for  conspicuous  services  rendered  on  October  4 
last,  when,  after  all  the  other  officers  of  his  company  had  been 
put' out  of  action,  he  took  charge  and  held  the  position  for 
forty-eight  hours. 

Alleged  Dilatoriness  of  the  Postal  TelephonelPeople  —  Some 
£1 0,000  damage  has  been  sustained  through  loss  by  fire  at 
Drywa  House,  a  joint  institution  of  several  Glamorgan  authorities 
for  their  enfeebled  folk.  The  chairman  said  if  the  postal  people 
had  put  the  telephone  in  some  of  this  amount  would  not  have 
occurred.  It  was  agreed  that  if  the  telephone  service  had  been 
installed  as  promised,  the  destruction  of  the  property  would 
have  been  minimised.  The  telephone  had  been  ordered  long 
ago,  and  a  deposit  of  £50  made,  but  the  Post  Office  authorities 
had  delayed  the  matter. 

Darwen. — At  a  meeting  of  the  General  Purposes  Committee 
on  the  6th  inst.,  it  was  decided  to  release  Mr.  F.  J.  S.  Hoskens, 
Tramways  Manager,  to  enable  him  to  accept  an  appointment  as 
assistant  dilution  officer  under  the  Ministry  of  Munitions  at 
Manchester.  Mr.  Hoskens  will  retain  his  position  as  manager 
of  the  Tramways  Department,  and  will  give  attention  in  the 

evenings  to  the  department  without  salary.  The  price  of 

electric  current  has  been  increased  by  10  per  cent.,  both  for 
motive  power  and  lighting  purposes. 

Belfast.— At  a  meeting  of  the  Tramways  and  Electricity 
Committee  last  week  a  letter  was  read  from  the  Electrical  Trades 
Union  on  the  subject  of  the  application  of  an  award  of  Mr. 
Doughty,  K.C. ,  in  the  matter  of  an  arbitration  between  that  Union 
and  the  National  Federated  Electrical  Association,  representing 
the  Belfast  employers  and  contractors,  and  a  communication 
from  the  Electrical  Contractors'  Association  having  been  read  to 
the  effect  that  the  award  has  been  complied  with  in  so  far  as  their 
members  are  concerned  the  advance  was  ordered  to  be  paid, 
pursuant  to  the  Council's  standing  orders.  A  further  letter  was 
read  from  the  Electrical  Trades  Union  on  the  subject  of  the 
■  application  of  the  12J  per  cent,  bonus  award,  and  the  considera- 
tion thereof  was  held  over  for  further  information.  A  letter  was 
also  read  from  the  district  secretary  of  the  Amalgamated  Society 
of  Engineers,  transmitting  copy  of  an  award  of  the  Committee 
on  Production  in  relation  to  their  recent  application,  and  the 
consideration  of  same  was  held  over  pending  a  further  com- 
munication being  received  from  the  Belfast  Employers'  Associa- 
tion on  the  subject.  The  Committee  had  under  consideration 
the  question  of  the  provision  of  additional  plant  at  the  electricity 
station,  and  ordered  a  communication  to  be  addressed  to  Sir 
John  Snell  on  the  subject. 


Lytham. — Cpl.  H.  C.  Hammonds,  of  the  Tank  Corps.,  who  was 
formerly  employed  on  the  Tramways,  has  been  killed  in  action. 

Bispham. — Mr.  H.  A.  Sharpies,  the  electrical  engineer  to  the 
U.D.C.,  has  been  granted  an  increase  of  salary,  raising  it  to  £200. 

Kirkcaldy. — Pte.  Wm.  M'Ewen,  who  previous  to  joining  the 
Colours  was  employed  as  a  conductor  on  the  tramways,  has  died 
as  a  result  of  wounds.  v- 

Situations  Vacant.— Full-time  Teachers  of  Electrical  En- 
gineering and  Electrical  Installation  Work  are  wanted  at  the 
Leeds   Technical   School.    See   an  advertisement. 

Stepney.— We  are  pleased  to  record  the  award  of  the  Military 
Medal  to  7537  Corporal  J.  A.  Barlow,  of  the  Machine  Gun 
Corps  for  conspicuous  bravery  and  devoticn  to  duty  whilst 
acting  as  a  runner  during  recent  operations  at  Passchendaele 
in  November.  He  was  formerly  an  employee  in  the  Public 
Lighting  Department  of  the  Stepney  Electricity  Undertaking. 

Financial. — The  annual  report  of  the  Edison  Swan  Electric 
Co.,  Ltd.,  for  the  year  ended  June  30  last,  shows  steady  progress 
in  spite  of  the  difficulties  due  to  shortness  of  capital  in  the 
earlier  portion,  prior  to  the  fresh  issue  of  Preference  shares. 
There  is  every  prospect  of  an  improvement  in  the  year  now 
running,  and  we  look  forward  to  very  different  figures  in  the 
next  balance-sheet,  ,  >.»•, 

Leeds —Rifleman  G.  Fielding,  formerly  employed  on  the  City 
Tramways,  has  been  killed  at  the  age  o'f  30-  Signaller  W. 
Waterman,  who  was  formerly  in  business  with  his  father  in 
Leeds  as  an  electrician,  has  died  from  wounds.  Sergt.  W. 
Southwell,  a  former  employee  of  the  Tramways,  is  reported 
killed.  Pte.  Tom  Scott,  an  employee  of  the  Corporation  Electric 
Power  Station,  has  died  in  a  Leeds  hospital  as  a  result  of  wounds. 

Why  the  Second  Lamp  is  Used. — When  an  incandescent  lamp 
is  connected  in  series  with  a  small  motor  to  permit  the  latter  to 
be  operated  from  a  lighting  circuit,  a  second  lamp  should  be 
connected  across  the  low  voltage  terminals,  otherwise  the  full 
line  voltage  is  present  at  the  latter  when  the  low  voltage  circuit 
is  opened.  The  series  lamp  reduces  the  pressure  between  the 
low  voltage  terminals  when  and  only  when  current  is  flowing. 
Without  the  second  lamp,  a  nasty  shock  might  be  received  from 
the  "  low  voltage  "  terminals,  and  there  would  be  bad  sparking 
at  contacts.  ,.     ,  , 

The  Versatile  Electric  Arc— The  best  known  application  of  the 
electric  arc  (at  least  in!pre-war  days  !)  was  for  lighting  purposes. 
Besides  the  lighting  of  streets,  large  workshops  and  so  forth,  arc 
lamps  are  applied  to  photo-printing  and  other  photographic 
work  the  highly  actinic  blue  light  of  the  enclosed  arc  being  most 
suitable  for  this  purpose.    The  heat  developed  by  the  electric 
arc  is  intense,  and  this  finds  industrial  application  m  steel 
furnaces,  in  the  fixation  of  atmospheric  nitrogen,  and  in  the 
manufacture  of  such  refractory  materials  as  carborundum.  Yet 
another  application  of  arc  heat  is  to  welding  metals— not  only 
in  joining,  say,  two  sheets  of  steel  or  other  metal,  but  al:o  in 
melting  metal  to  fill  in  or  build  up  a  damaged   part.  tor 
instance,  a  broken  tooth  on  a  gear  wheel  or  a  broken  lug  on  a 
casting  or  forging  may  be  built  up  by  aid  of  an  electric  arc  and 
a  rod  of  suitable  metal  and  then  machined  to  shape.  Similarly, 
the  "  rolls  "  in  rolling  mills  sometimes  become  chipped  or  pitted. 
Formerly  a  roll  so  damaged  had  to  be  machined  down  to  smaller 
diameter,  but  now  an  electric  arc  is  used  to  melt  and  weld  new 
metal  into  the  damaged  spot  which  is  then  filed  or  machined  to 
shape.    Such  a  repair  represents  a  big  saving,  and  is  really  as 
good  as  new."  Pitted  edges  of  boiler  plates  may  be  built  up  in 
similar  manner,  and  either  electric  arcs  or  oxy-acetylene  blow- 
pipes have  been  used  to  fill  up  the  cuts  made  by  Germans  in 
ship  frames,  etc.,  which  they  hoped  by  this  means  to  make 
useless  before  allowing  them  to  be  seized  by  us  or  our  Allies. 


County  of  London  Volunteer  Engineers  (Field;  Com- 
panies) —Orders  for  the  week.— Officer  for  the  week  ending 
Fridav  21st  inst.,  2nd.  Lieut.  F.  Gaywood.— Drills  :  Monday, 
No  3  Coy.  Left  Half,  Recruits,  Signalling,  6.30;  Tuesday, 
Physical  Drill  and  Bayonet  Training,  7.30  ;  Wednesday,  No.  1 
Cov  6  30  ;  Thursday,  No.  2  Coy.,  6,  Signalling,  Ambulance, 
6  30'  Friday,  No.  3  Coy.  Right  Half,  Recruits,  6.30  .  Musketry, 
Belvedere  Road,  Tuesday,  Wednesday  and  Thursday,  5 -3°  to  9 
Note.— Christmas  Holidays  :  Headquarters  and  the  Range  will 
be  closed  from  the  22nd  to  the  28th,  both  inclusive.  The  Medical 
Officer  will  attend  for  the  Examination  of  Recruits,  etc.,  on 
Thursday  at  6.30.   

'  Field  Telephones  for  Army  Use.  Inchiding  an  A1™^ 
Course  in  Electricity  and  Magnetism.  By  Capt.  E.  J.  Stevens,  K.A 
a  nraptiral  hook  for  all  who  are  interested  in  the  use  or  mem  leie 
phoneT  1 30  pp  ,  70  Illustrations.  2s.  9d.  post  free  from  Electricit y 
Office.  -  .  v 
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SOME  NOTES  ON  TRANSFORMERS* 


B)  A.  J.  Ckidge,  A.M.I.E.E. 

An  alternating  current  transformer  consists  essentially  of. 
three  partsK-a  laminated  iron  core,  a  primary  winding 
and  a  secondary  winding.  The  alternating  magnetic  flux 
set  up  by  the  primary  current  induces  an.  alternating  cur- 
rent in  the  secondary  winding,  the  ratio  between  the  primary 
and  secondary  voltages  being-  the  same  as'that  of  the  num- 
ber of  turns  on  the  primary  and  secondary  windings.  The 
principal  types  of  transformers  are  :  Shell  type,  with  rect- 
angular coils;  Circular  shell  type,  and  Core*ype.  In  shell 
type  transformers,  the  iron  is  built  up  outside  the  coils, 
forming  a  shell  around  them.  In  the  core  type  transformer, 
the  iron  is  built  up  into  a  suitable  number  of  links,  over 
which  the  coils  are  slipped,  the  links  being  connected  at  the 
ends  by  yokes.  The  type  of  transformer,  whilst  having  little 
effect  on  the  efficiency,  is  often  important  in  view  of  other 
considerations. 

The  iron  used  in  transformers  is  in  thin  sheet,  of  high 
permeability,  and  having  one  side  coated  with  paper,  and 
after  being  punched  to  the  requisite  shape,  is  assembled  in  a 
manner  suitable  to  the  type 'of  transformer.  Core  type 
transformers  are  most  usual  in  Europe,  with  rectangular 
cores  up  to  11,000  volts,  above  which  the  cores  usually 
approximate  to  a  circular  form. 

The  copper  used  is  generally  d.c.c.  hard  drawn  wire, 
either  square,  round,  or  of  ribbon  section.  Bare  copper  is 
occasionally  used.  The  coils  are  wourd  on  frames  to  the 
shape  desired.  Three  types  of  coils  are  in  use— cross-u\ er 
coils,  section  coils,  and  spiral  coils.  Cross-over  coils  are  of  a 
number  of  layers,  each  laye.r  having  a  moderate  number  of 
turns ;  their  use  is  limited  to  transformers  of  small  size. 
Section  coils  consist  of  a  number  of  layers  of  one  turn,  and 
are  frequently  used  in  shell  type  transformers.  Spiral  coils 
consist  of  one  layer,  containing  as  many  turns  as  the  length 
of  the  core  will  permit. 

The  question  of  insulation  is  an  important  one,  owing  to 
the  high  pressures  in  common  use.  In  addition  to  the  cover- 
ing of  the  wire,  strips  of  fuller  board  and  wrapping  of 
empire  cloth  are  placed  between  turns  and  layers,  the  com- 
pleted coil  being  impregnated  in  varnish.  The  primary 
and  secondary  windings  are  separated  by  cylinders  of 
micarta  or  impregnated  paper.    In  the  selection  of  material 


♦Abstract  of  paper  rend  before  the  Association  of  Super- 
vising Electricians  on  December  nth,  1917. 


for  this  purpose   mechanical  strength  is  to   be   taken  into 

consideration,  as  well  as  breakdown  voltage. 

The  following  methods  of  cooling  transformers  are  in 
general  use;  Air-cooled,  natural  and  forced  draught;  oil 
insulated,  self-cooled,  air  blast,  wader-coole),  and  forced- 
cooled.  Air  cooling  with  natural  draught  is  satisfactory  up 
to  300  k.v.a.  Above  this  size  the  question  of  the  advisa- 
bility of  the  expense  of  forced  draught  is  questionable.  With 
oil-cooled  transformers,  the  oil  must  be  as  fluid  as  possible", 
and  the  design  must  be  such  that  there  is  means  for  its  cir- 
culation round  the  coils.  Core  type  transformers  lend  them- 
selves readily  to  this  condition.  The  construction  of  the  oil 
tank  must  be  such  that  the  heat  from  the  oil  escapes  readily 
into  the  air.  This  object  is  now  usually  obtained  by  corru- 
gating the  sheet  metal  of  the  tank.  Self-cooled  transformers 
of  this  class  are  satisfactory  up  to  5,000  k.v.a.,  whilst  still 
larger  sizes  are  projected  Oil-insulated,  air-blast  trans- 
formers can  be  built  up  to  any  size,  but  the  expense  of  pro- 
viding the  forced  blast  is  considerable.  Oil-insulated,  water- 
ccoled  transformers  are  thoroughly  satisfactory  where  there 
is  an  ample  supply  of  water,  although  the  risk  of  interference 
with  the  water  supply  by  frost  must  not  be  overlooked.  Oil- 
insulated  transformers  with  external  coolers,  in  which  the 
oil  is  forced  through  the  windings,  afford  probably  the  best 
method  of  rating  up  large  units. 

Transformer  oil  should  be  of  low  viscosity,  of  flash-point 
not  exceedirg  160  deg.  C,  and  should  precipitate  the  smallest 
percentage  of  sediment  on  the  sludge  test.  Various  means 
for  the  prevention  of  sludging  have  been  devised,  depending 
on  the  prevention  of  contact  of  the  heated  oil  with  the 
atmosphere.  This  procedure  necessitates  oil-tight  glands 
for  the  terminals,  while  in  cases  where  the  oil  is  under  pres- 
sure, the  oil-tight  joint  between  the  cover  and  the  tank  may 
be  difficult  to  maintain. 

TheoretieaTy,  the  best  transformer  efficiency  occurs  when 
the  ir  on  losses  are  equal  to  the  copper  losses.  With  a  light- 
ing load,  in  use  for  but  a  few  hours  per  day,  the  iron  losses 
are,  however,  of  greater  importance,  while  with  a  power 
load  the  iron  losses  may  be  small  compared  with  the  copper 
losses.  The  nature  of  the  load  will  accordingly  govern  the 
relation  of  the  iron  to  the  copper  losses. 

The  temperature  rise  of  transformers  after  continuous  run- 
ning at  fu'l  load  allowed  by  the  British  Standard  Specifica- 
tion is  50  deg.  C,  with  an  air  temperature  of  40  deg.  C, 
the  thermometer  being  placed  in  the  oil.  These  figures 
represent  general  European  practice,  but  in  Germany  and 
Austria  a  temperature  rise  of  60  deg.  C,  with  an  air  tem- 
perature of  35  deg.  C,  is  allowed. 

In  view  of  the  mechanical  stresses  brought  into  play  in 
large  transformers  by  short  circuits,  the  bracing  of  windings 
is  of  great  importance.  Rectangular  shell  type  transformers 
are  of  a  construction  lending  itself  to  the  making  of  a  sound 
mechanical  job.  In  core  type  transformers,  spiral  coils  are 
practically  unshrinkable;  section  and  cross-over  coils,  how- 
ever, become  loose  unless  means  are  taken  to  avoid  this. 
The  mechanical  strength  of  the  transformer  is  of  equal 
importance  with  its  electrical  performance,  and  soundness 
of  mechanical  design  should  not  be  sacrificed  for  increased 
efficiency, 

Means  should  be  provided  for  removing  transformers  from 
their  tanks  by  the  provision  of  suitable  eyebolts.  If  the 
leads  are  taken  from  the  top  of  the  transformer,  the  cover 
should  be  so  made  that  it  can  be  removed  without  discon- 
necting. The  repair  of  cell  type  transformers  is  best  carried 
out  at  the  manufacturer's  works,  but  transformers  of  the 
core  type  lend  themselves  to  the  easy  replacement  of 
damaged  coils. 

Transformers  should  be  at  least  two  feet  from  any  wall 
and  three  feet  from  each  other.  When  placed  in  special 
chambers,  such  chambers  require  to  be  thoroughly  venti- 
lated, otherwise  the  care  taken  in  the  design  of  the  bank 
is  wasted. 

The  use  of  three-single  phase  transformers  offers  some 
advantages  over  the  use  of  a  three-phase  transformer  when 
the  number  of  transformers  is  small,  owing  to  the  possi- 
bilitv  (if    running    with    a    faulty    transformer  at    reduce  I 
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output.  When  the  number  of  hansformers  increases  it 
becomes  possible  to  carry  a  complete  three-phase  transformer 
in  stock. 

The  choice  of  system  is  a  question  to  be  considered  in  the 
light  of  the  particular  requirements  and  concerning  which 
no  hard  and  fast  rules  can  be  laid  down. 


DF  \D-FRONT  PLUG  SWITCHES   FOR  SERIES 
LIGHTING  CIRCUITS. 


The  predominant  characteristic  cf  the  "  stab  "  or  plug 
switch  is  that  it  is  a  simple,  inexpensive  appliance  which 
can  be  used  to  make  and  break  small  currents  at  com- 
paratively high  voltage  with  safety.  This  feature  has  made 
this  type'  of  switch  particularly  suitable  for  use  on  both 
primary  and  secondary  sides  of  constant-current  transformers 
in  'connection  with  series  arc  and  incandescent  lighting. 
It  is  used  also  on  small-capacity  feeder  circuits  up  to  2,500 
volts. 

Plug  switches  are  either  single  or  double  break,  and  as 
made  to-day  possess  certain  improvements  which  give 
better  protection  to  the  operator.  In  the  older  types  the 
line  ran  to  the  receptacle  at  its  inner  end  and  the  parts 
protruding  through  the  panel  were  always  alive.  Now, 
because  -of  general  changes  in  design,  the  current  leads  are 
attached  to  the  outer  ends  of  the  receptacle  and  the  parts 
accessible  from  the  front  of  the  panel  are  dead  when  the 
plug  is  not  in  place. 


Dead-Front  Plug  Switch  of  Improved  Design. 

The  single-plug  switch  has  been  provided  with  greater 
insulation  and  the  plug  with  a  larger  handle.  The  ne\y  plug 
is  much  safer  than  the  older  type  and  in  conjunction  with  the 
new  method  of  making  connections  is  extremely  satisfactory 
from  the  viewpoint  of  safety. 

The  double-plug  switch  follows  the  design  of  the  single- 
pole  element  in  the  use  of  tube  insulation,  porcelain  and 
brass  supports,  etc.,  but  each  complete  switch  consists  of 
uvo  tuibular  receptacles  and  a  two-plug  double -break  switch 
per  pole. 

The  entrance  bushings  for  receptacles  are  of  moulded 
material  and  extra  large  in  size.  The  two-plug  switches 
have  thick,  wide  crossbars  which  constitute  a  guard  and  an 
additional  protection.  Receptacles  and  plugs  are  identical 
for  boll1  open-circuiting  and  short-circuiting,  but  the  arrange- 
ment of  receptacles  is  such  that  there  can  be  nr  confusion  in 
operation. 


ELECTRIC-LIGHT  SWITCHING. 
SIXTH  BATCH  EXAMINATION. 


The  Principles  and  Practice  of  Electric  Wiring.  By  Archi- 
bald Bur-sill,  A.M.I.E.E.,  Lecturer  in  Physics  and  Electrical  Engineer- 
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men  are  warned  that  one  route  march  per  month  is  compulsory 
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TELEPHONY. 


(Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination  , 
of  Telephony  held  on  May  3rd,  1917.) 

[Continued  Jrom  page  749.) 

Q.  6.  -Why  is  it  that  an  earth  connection  to  the 
centre  of  a  bridging  coil  connected  across  a  telephone 
circuit  does  not  cause  noise  on  the  circuit,  while  an  earth 
connection  to  any  point  on  the  line  or  to  another  point 
on  the  bridging  coil  does  so  ? 

A  —One  type  of  bridging  coil  extensively  used  has  a 
well-annealed  soft  iron  core,  around  which  are  wound 
differentially  two  coils  of  3-mil  single  silk-covered  tinned 
copper  wire,  each  to  a  resistance  of  600  ohms.  The 
whole  is  enclosed  in  a  sheath  of  soft  iron,  the  fixing 
screws  being  of  iron  also.    The  coil  ends  are  led  out  by 


Fig.  9. 

14-mil  double  silk-covered  tinned  copper  wire  to  three 
terminals,  the  inner  ends  of  the  two  windings  being  led 
to  the  middle  (or  earthed)  terminal.  Fig.  9  shews  a 
coil,  earthed  at  its  centre,  and  bridged  across  a  telephone 
circuit.  An  absence  of  noise  on  a  circuit  involves 
perfect  balance — that  is,  the  potentials  at  the  points  V 
or  at  V2  (Fig.  9),  set  up  by  external  inductive  or  earth 
disturbances  must  be  equal.  Any  earth  connection 
which  makes  the  resistance  to  earth  from  one  line 
different  from  that  of  the  other  line  upsets  the  balance- 
and  renders  the  circuit  susceptible  to  external  inductive 
or  earth, potential  influence,  which  may  make  the  circuit 
noisy.  If  the  impedances  of  the  halves  of  the  bridging 
coil  B  are  equal,  the  earth  connection  at  X  will  not 
affect  the  balance  of  the  circuit.  Earth  connections  at 
Y  and  Z,  however,  would  unbalance  the  circuit  and 
make  it  susceptible  to  disturbance. 

Q.  7. — Explain  how  you  would  make  a  point-to-point 
test  of  a  long  telephone  circuit  to  locate  the  section 
containing  a  fault  (a)  if  the  fault  were  a  disconnection, 
(b)  if  it  were  an  earth  fault,  (c)  if  it  were  a  contact  with 
another  telephone  circuit.  If  the  fault  were  inter- 
mittent, what  would  it  be  advisable  to  do  ? 

J. — (a)  Suppose  the  testing  officer  to  be  at  X  ;  lie 
would  request  terminal  station  Y  to  loop  the  A  and  B 
wii  cs  (Fig.  10).    The.  testing  officer  would  then  test  for 


t 

H — 
IP 


Y 


B 


Fig.  10. 


conductivity,  using  a  testing  battery,  preferably  with- 
out an  earth  connection.  If  there  be  an  earth  connection 
to  the  battery,  the  circuit  cannot  be  regarded  as  discon- 
nected until  two  tests  have  been  mack  - one  with  the 


A  and  B  lines  as  shown,  the  other  with  the  -1  a»<3  B 
litotes  reversed.  This  procedure  is  necessary  in  order  to 
detect  a  disconnection  with  one  of  the  two  disconnected 
ends  making  earth.  Having  ascertained  that  there  is  a 
disconnection,  the  testing  officer  asks  offices  /  and  J 
in  turn  to  loop  the  circuit.  In  this  way,  if  the  con- 
ditions are  as  shown  in  the  diagram,  the  disconnection 
will  be  localised  between  P  and  Z. 

(b)  In  the  case  of  an  earth  fault  at,  say,  F,  office  Y 
would  be  asked  to  bop  in  order  that  the  testing  officer 
could  test  for  continuity  of  the  A  and  B  wires  between 
the 'terminal  stations,  using  a  testing  circuit  without 
earth  or  by  using  an  earth  and  reversing  the  A  and  ti 
wires' as  before.  When  this  has  been  done,  the  testing 
officer  asks  office  Y  to  disconnect  the  A  and  23  wires 
and  each  wire  is  then  tested  for  earth.  Z  and  F  will 
then  be  asked  in  turn  to  disconnect  the  A  wire,  and  the 
fault  will  be  localised  between  P  and  Z. 

(c)  The  procedure  in  localising  a  contact  with  another 
telephone  circuit  would  be  similar  to  that  described  for 
case  (b),  except  that  the  testing  officer  would  connect 
the  other  circuit  to  earth  after  proving  conductivity 
between  X  and  Y.  ■    ,  . 

If  the  fault  were  intermittent,  a  sounder  should  be 
inserted  in  the  testing  circuit,  which  should  be  con- 
nected to  the  faulty  circuit.  The  attraction  or  release 
of  the  armature  of  the  sounder  would  audibly  apprise 
the  testing  -officer  of  the  development  of  the  fault 
Localisation  in  this  case  is  slow,  especially  it  the  fault 
develops  only  infrequently,  and  when  it  is  not  possible 
owing  to  the  impedance  of  the  circuit,  to  throw  it  out 
of  use  to  make  the  test.  In  such  a  case,  a  general 
inspection  of  the  circuit  may  be  necessary. 

q  8  —Give  a  diagram  showing  clearing  lamps  fitted 
in  the  cord  circuit  of  a  magneto  exchange.  Explain  the 
operation  of  the  clearing  signals. 

^_Fig  11  shows  an  operator's  cord  circuit  at  a 
magneto  exchange.  The  mode  of  operation  is  as  follows : 
The  calling  subscriber  turns  the  handle  of  his  generator, 


v£  Oherators 
fInst. 

Fig.  ti. 

which  action  operates  a  drop  at  the  exchange.  The 
operator  replies  by  inserting  the  answering  peg  into  the 
subscriber's  jack,  which  restores  the  shutter  auto- 
matically, or,  with  some  types  of  switchboard,  the 
shutter  is  restored  manually.  The  operator  throws  the 
listening  and  ringing  key  to  the  listening  side  and, 
having  ascertained  the  number  of  the  wanted  sub- 
scriber, makes  the  "  engaged  test."  If  the  wanted 
subscriber  is  disengaged,  the  operator  inserts  the  calling 
peg  into  his  jack,  and  throws  the  key  to  the  ringing  side. 
When  the  wanted  subscriber  replies  the  connection  is 
completed. 

When  the  conversation  is  finished  the  drop  is  operated 
by  either  one  or  both  of  the  subscribers  turning  the 
handle  of  the  generator,  the  armature  of  the  drop  being 
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locked  by  the  retaining  coil  2.  In  multiple  with  coil  2 
is  the  clearing  lamp,  which  now  glows  and  gives  a  visual 
clearing  signal.  The  operator  then  enters  the  circuit 
by  throwing  the  key  to  the  listening  side  and  verifies 
that  the  conversation  is  finished.  The  throwing  of  the 
key  disconnects  the  retaining  coil  ;  the  lamp  therefore 
darkens,  and  the  operator  removes  the  pegs  from  the 
jacks. 

{To  be  continued.) 


{Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and 
Telephony,  Grade  I."  1904-1914,  price  2s.  gd.,  post 
free  from  Electricity  Office) 
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Guilds  Institute. 


ELECTRICAL 


ENGINEERING, 
A.C.  Work. 


GRADE  II., 


By  Edward  Hughes,  B.Sc,  Eng.  (Hons.),  A.M.I.E.E. 


{Continued  from  page  750). 

Q.  3. — What  is  meant  by  resonance  in. an  electrical 
circuit  ?  A  condenser  of  1.5  microfarads  capacity  and 
a  variable  choking  coil  of  15  ohms  resistance  are  con- 
nected in  series  to  a  50-cycle  100  volt  supply,  the  wave 
shape  of  which  has  a  strong  third  harmonic.  What 
value  of  the  inductance  will  give  resonance  {a)  with  the 
third  harmonic,  (b)  with  the  fundamental  frequency  ? 

A.  3. — Resonance  in  an  electrical  circuit  occurs  when 
the  frequency  of  an  applied  alternating  voltage  coincides 
with  the  natural  frequency  of  oscillation  in  the  circuit, 

namely,  3  1     _     where  L    is  the   inductance  in 

2  T  r  LC 

henries,  and  C  the  capacity  in  farads. 

If  the  circuit  consists  of  a  resistance  R,  in  series  with 
an  inductance  L,  and  a  capacity  C  (Fig.  2),  the  im- 

— \A/WW 
R 


L  C 

Fig.  2. 

pedance  of  the  circuit  is    V  J&  +  (2  jr'fL        1  V. 

\  2  w  fC ) 

where  /  is  the  frequency  of  the  applied  voltage.  When 

when   the  react- 


2tt/L     — or  f  =  j- —  ie 

27T/C       J  2TT/LC 


ance    due  to   capacity  exactly  neutralises  that  due 
to  inductance,  the  circuit  is  said  to  be  in  resonance, 
the  impedance  being  then  equal  to  R,  and  the  current 
E 

I,  being  R.    Further,  the  voltages  across  L  and  C  are 

1 


each  equal  to  2  it  f  L  I  or 


It  is  now  obvious 


27J-/C" 

that  if  R  is  low,  a  small  e.m.f.  can,  under  these  con- 
ditions, set  up  a  large  current  ;  and  if  the  inductance 
js  high,  this  large  current  causes  the  voltages  across 


L  and  across  C  to  be  many  times  greater  than  the 
alternating  voltage  applied  to  the  circuit. 

A  better  physical  conception  of  the  phenomenon  of 
resonance  is  obtained  by  considering  the  electric  circuit 
as  being  analogous  to,  say,  a  long  steel  rod  fixed  at 
one  end  and  having  a  weight  attached  to  the  other  end. 
The  inductance,  capacity,  and  resistance  of  the  electric 
circuit  correspond  to  the  inertia,  the  elasticity  or 
springiness,  and  the  frictional  resistance  (due  partly 
to  the  air  and  partly  to  the  molecular  structure)  of 
the  rod.  That  the  latter  has  a  natural  frequency  of 
oscillation  can  readily  be  verified  by  deflecting  it  and 
then  letting  go.  The  rod  immediately  starts  oscillating 
at  a  definite  frequency  which  is  a  function  of  its  inertia, 
and  of  its  elasticity  ;  but  the  amplitude  of  the  oscilla- 
tions gradually  decreases  on  account  of-  frictional 
resistance.  Now  if  a  periodic  force  be  applied  to  the 
end  of  the  rod,  and  is  so  timed  as  to  be  always  in  the 
direction  of  motion  of  the  rod,  the  amplitude  of  oscilla- 
tion grows  larger  and  larger,  until  it  is  ultimately 
limited  by  the  frictional  resistance.  In  this  way  the 
rod  can  be  worked  up  by  small  successive  impulses  of 
the  correct  frequency  into  such  a  state  of  oscillation 
that  would  otherwise  be  only  attainable  by  the.  appli- 
cation of  an  enormous  force.  ' 

If  the  periodic  force  and  the  amplitude  of  oscillation, 
be  considered  as  the  equivalents  of  the  applied  Voltage 
and  the  current  respectively  in  an  electric  circuit,  it 
is  clear  that  if  the  frequency  of  the  applied  pressure  is 
the  same  as  the  natural  frequency  of  the, circuit,  and 
if  the  resistance  is  low,  a  large  current  may  be  set  up 
by  a  small  e.m.f.  The  kinetic  energy  possessed  by  the 
rod  when  moving  at  its  maximum  speed  corresponds 
to  the  energy  stored  in  the  magnetic  field  of  the  in- 
ductance when  the  current  is  at  its  maximum  ;  while 
the  potential  energy  of  th^.rod  at  the  end  of  each  swing 
corresponds  to  the  energy  stored  up  in  the  condenser 
when  the  p.d.  across  the  latter  is  at  its  maximum, 
the  current  being  then  zero.  The  rale  at  which  the 
energy  of  the  rod  is  transformed  from  the  potential  to 
the  kinetic  form  and  vice  versa  is  far  greater  than  the 
rate  at  which  energy  is  being  supplied  from  the  external 
source.  Similarly  in  the  electric  circuit,  having  a  low 
resistance  and  a  large  inductance,  the  rate  of  trans- 
ference of  energy  between  the  inductance  and  the 
capacity  greatly  exceeds  the  power  supplied  to  the 
circuit  ;  hence  the  reason  why  the  voltages  across  the 
inductance  and  the  capacity  are'  each  many  times 
larger  than  the  applied  voltage. 

(a)  Since  the  frequency  of  the  fundamental  is  50? 
that  of  the-  third  harmonic  is  3x50  150  cycles  per 
second. 

As  already  explained,  the  condition  for  resonance  is — ■ 
2tt/£  = — —.-^ 

27T/C 

1  10° 


L 


(2tt/)2C  (2  77X150)2x1.5 

0.75  henry. 


{b)  In  this  case,  the  frequency  is  50  cycles  per  second, 

.  — "  '  10° 

hence  L  =  ,  -rz  =  6.75  henries. 

(2^x50)^x1.5 

{To  he  continued.) 
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Current  Topics.' 


Ihe  hopeless  congestion  of  railway  traffic,  coupled 
with  the  petrol  shortage,  and  consequent  limitation  of 
road-borne  traffic,  has  once  more  re- 
Our  vived  the  perennial  question  of  our 

Derelict  inland  waterways  and  the  almost 
Canals.  negligible  use  we  make  of  them.  In 
the  development  of  canal  traffic  we 
are,  as  usual,  years  behind  the  Continental  countries, 
most  of  whom  have  long  since  appreciated  the  possi- 
bilities of  canai  development  on  modern  lines,  and  acted 
accordingly.  The  canal  systems  of  France.  Belgium 
and  even  Germany  are  object  lessons  in  the  matter  of 
water-borne  traffic,  and  a  comparison  between  them 
and  the  British  Canals  constitutes  one  more  added  to 
the  ever-growing  list  of  our  shortcomings  in  the  past. 

In  this  country,  and"  in  spite  of  our  urgent  needs  in 
the  matter  of  internal  transport,  one  can  still  travel  for 
miles  along  one  or  other  of  our  main  railway  routes 
and  observe  superannuated  horses  wearily'  towing 
equally  superannuated  barges,  often  only  partly  laden, 
along  canals  which  cost  thousands  of  pounds  to  con- 
struct in  the  first  instance,  and  are  still,  after  many 
years'  existence,  in  the  same  condition  as  when  the  first, 
sods  were  cut.  We  have  an  excellent  system  of  inland 
waterways,  so  far  as  the  direction  and  districts  served 
arc  concerned,  and  it  would  entail  a  comparatively 
small  outlay,  as  against  the  cost  of  the  present  war, 
to  perfect  the  existing  system,  and  enormously  increase 
its  carrying  capacity  by  the  substitution  of  electric 
haulage  or  propulsion,  as  applied  to  modern  barges  of 
maximum  capacity. 


A  general  consideration  of  the  whole  question  of  our 
inland  waterways  w-as  recently  referred  to  the  County 
Purposes  Committee,  with  instructions  to  report,  and 
that  report,  now  to  hand,  once  more  urges  the  desira- 
bility of  making  greater  use  of  the  available  canals  and 
thus  relieving  the  railways,  especially  of  the  burden  oi 
goods,  heavy  in  bulk  but  low  in  value.  The  Committee 
very  rightly  consider  the  subject  too  vast  for  private 
•enterprise,  especially  having  regard  to  the  many  and 
divergent  vested  interests.  They  therefore  recommend 
that  the  whole  system  of  the  inland  waterways  of  this 
country  be  dealt  with  in  one  Act  of  Parliament,  and 
brought  under  one  control.  It  is  difficult  to  see  how 
any  appreciable  improvement  is  to  be  effected  during 
the  further  progress  of  the  war,  but  the  subject  is 
certainly  one  calling  for  prompt  handling  as  goon  as 
circumstances  permit.     At  present,  it  is  probably  true 


that  our  canals  constitute  a  far  greater  assel  to  those 
followers  of  lsaak  Walton,  who  are  far  Iron,  a  natural 
stream,  than,  they  do  to  the  industrial  and  commercial 
sections  of  the  community. 

The  first  meeting  of  the  recently  constituted  Indus- 
trial Reconstruction  Council  has  been  held  under  th'c 
presidency   of    Sir    Wilfrid  Stoke-, 
Industrial       K.B.I-;.,  and   the  draft  constitution 
Recon=        submitted  by  the  Provisional  ComT 
struction.        mittee  was  approved   and  adopted. 

Mr.  Ben  Tillett,  M.P.,  emphasised 
the  need  for  a  propagandist  body,  which  would  help 
remove  the  distrust  of  labour  and  the  contempt  of 
capital.  The  need  of  the  future  was  not  only 
efficiency  of  labour,  but  efficiency  of  capital.  Mr. 
Ernest  Benn,  in  presenting"  the  Report,  laid  stress 
on  the  single  purpose  of  the  new  Council.  It 
was  a  propagandist  body,  and  its  battle-cry  was 
Self-Government  for  Industry."  He  pointed  out  the 
ever-increasing  interference  by  a  central  bureaucratic 
Government,  and  suggested  that  the  only  salvation  lay 
in  the  establishment,  within  each  trade,  of  a  self- 
governing  body,  representative  of  all  those  'engaged  in 
that  trade,  charged  with  the  duty  of  maintaining  and 
developing  it  in  the  national  interest. 


Membership  of  the  Industrial  Reconstruction  Council 
is  open  to  all  sections  of  the  community,  of  whatever 
shadle  of  opinion,  the  only  qualification  being  a  genuine 
desire  to  promote  the  doctrine  of  industrial  self-govern- 
ment. The  Council  is  to  start  immediately  upon  a 
great  national  campaign  embracing  every  trade,  on  the 
one  hand,  awakening  public  interest  in  the  vital 
problems  of  industry,  and  on  the  other  encouraging 
representatives  of  the  trades  themselves  to  meet  and 
take  concerted  action  for  the  full  development  of  their 
industries. 


That  season  approaches    at  which  the  human  heart 
is  ordinarily  charged  with  feelings  of  peace  and  good- 
will.   Although  it  is   impossible  at 
Benevolence,    the   present   juncture  to  conjure  up- 
the   slightest   benevolent   or  philan- 
thropic sympathies  towards  the  criminal  Hun,  there  is 
no  reason  why  the  conventional  practices  of  Yuletide 
should  be  withheld  from  the  really  deserving-  objects 
upon   whom    they  are  usually  brought  to  bear  at  this 
Christian  festival.     It  has  been  my  welcome  duty  on 
previous  occasions  to  plead  for  those  of  the  electrical 
industry  who  have  fallen  upon  hard  times,  and,  through 
no  fault  of  their  own,  have  come  to  actual  want. 


The  interests  of  such  unfortunate  fellow -workers  are 
very  ably  looked  after  by  the  Electrical  Tradies  Benevo- 
lent Institution,  whose  worthy  objects  are  too  well 
known  to  my  readers  to'  need  recapitulation.  Suffice 
it  that  the  good  work  requires  an  amplle  reserve  fund 
tn  enable  it  to  continue  its  philanthropic  duties,  and 
that  for  these  same  funds  it  is  entirely  dependent  upon 
the  more  fortunate  members  of  the  industry.  With  a 
view  to  reaching  the  ^10,000  mark,  as  representing 
the  invested  funds  of  the  E.T. B.A.  by  the  close  of  the 
present  year,  the  industry  is  being  circularised.  There- 
is  only  a  little  matter  of  ^.300  necessar}  to  achieve  this 
highly  desirable  end,  a  comparatively  negligible  sum 
in  these  days  of  War  Loan,  Armv  Comforts  and 
universally  open  pockets. 
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A examples  of  individual  generosity  and  an  induce- 
ment to  others  to  follow  the  excellent  example  set,  it 
may  be  recalled  that  at  the  last  annual  geniaral  meeting 
Mr.  Campbell  Swinton  'contributed  ^"160.  With  a 
similar  object  Sir  David  Salomons  has  also  increased 
his  already  liberal  contribution  by  a  further  gift  of  £20, 
Surelv  the  raising  of  a  mere  ^300  should  not  prove 
difficult  among  the  thousands  who  belong  to  the  elec- 
trical industry,  and  any  one  of  whom  may  at  some 
time  or  another  find  himself  in  similarly  necessitous 
circumstances  to  those  who  hav'e  already  benefited 
under  the  Institution's  system  of  grants.  I  would  ask 
every  reader  to  share  what  he  can  for  the  good  of  the 
cause the  most  modest  contributions  wiLl  be  equally 
a-  acceptab'fs  as  the  larger  amounts,  and  will  be  duly 
acknowledged  by  rhe  Secretary,  Electrical  Trades  i 
Benevolent  Institution,  18,  Park  Mansions,  Vauxhall 
Park,  South  Lambeth-road,  London,  S.W.8. 

Elektron. 


CHOOSING   A  BOILER. 


A  lady  buying  a  hat  selects  one  that  suits  her,  in 
accordance  with  the  styles.  There  is  a  personal  element 
<of  taste,  which  manifests  itself  visibly.  Such  judgment 
as  this  cannot  govern  the  purchase  of  engineering 
devices.  The  former  is  a  choice  dictated  by  art, 
fashion,  and  taste.  The  latter  is  a  choice  dictated  by 
logic  and  circumstance.  In  choosing  a  boiler  rules  are 
of  use,  only  if  they  have  a  commercial  end.  One  engi- 
neer recommends  taste,  as  a  basis  for  style.  That  is  to 
say,  if  a  certain  style  of  boiler  suits,  to  buy  it.  But 
how  can  anyone  know  whether  it  will  suit,  unless  the 
price  allow  able,  the  space  available,  the  pressure,  the 
feed-water,  the  kind  of  coal,  the  extent  of  the  service, 
and  a  few  other  things  are  known.  When  a  boiler  is 
installed  and  carefully  studied  its  working  qualities  are 
best  known,  and  the  engineer  gets  the  best  possible 
returns  from  it.  Economy  is  largely  a  matter  of  care. 
Therefore,  to  w  ithin  a  few  per  cent,  one  boiler  is  almost 
the  equal  of  another. 

Fire-tube  boilers  have  advantages  and  disadvantages 
io  comparison  with  water-tube  boilers.  They  are 
points  which  determine  the  choice  and  should  be  known. 
Each  represents  a  type  that  is  of  great  service,  and  does 
not  dislodge  the  other.  For  instance,  it  costs  less  to 
put  in  a  fire-tube  boiler.  Less  attention  is  required  for 
a  fire-tube  boiler,  because  it  holds  more  water,  and 
therefore  loses  it  slower,  through  evaporation,  and  con- 
sequently needs  less  care.  It  can  be  installed  in 
liasements  easier,  becau.se  it  is  lower  than  a  water-tube 
boiler.  Costing  less  to  install,  and  requiring  less 
attention,  it  saves  money. 

Water-tube  boilers,  on  the  other  hand,  cost  more 
money  l<>  install.  They  occupy  more  space,  or  at  least 
require  more  height  to  the  space.  They  call  for  more 
care,  more  attention.  What  then  is  their  advantage? 
It  is  this  :  they  are  safer.  There  is  less  water  heated  at 
a  time.  The  wafer  is  subdivided,  and  is  in  contact  with 
a  large  heating  surface.  This  helps  to  prevent  over- 
heating and  the  dangers  of  disruption  due  to  a  break. 
There  is  more  room  for  draft.  No  seams  are  or  should 
be  exposed  to  the  fire.  The  absorption  of  heat  is  greater, 
because  the  inside  of  the  tubes  in  fire-tube  boilers 
become  heavily  coated  with  non-conducting  products. 
Steam  is  made  more  rapidly.  The  heat  gets  at  small 
portions  of  the  water  and  is  absorbed  at  once.  Hence, 
there  is  safety,  celerity  in  steaming,  and  higher  heat 


efficiency.  Choosing  a  boiler  is,  therefore,  a  case  of 
picking  out  the  type  first,  the  size  second,  the  cost 
third,  and  the  estimated  wear  and  tear  last.  It  might  be 
type  first,  cost  second,  size  third,  and  maintenance  last. 
Cost,  size,  or  space  and  type,  govern  the  choice.  The 
externals  count  for  little.  They  may  in  the  case  of  a 
lady's  bonnet,  for  that  is  all  there  is  to  that,  appearance. 
But  in  a  boiler  it  is  service,  reliability,  cost  of  service, 
efficiencv,  space,  rent,  and  safety.  Large  quantities  of 
hot  water  have  advantages  over  small  quantities  in  cen- 
tral station  service.  Sudden  calls  for  power  necessitate 
plentv  of  hot  water  being  on  tap.  Then  the  boilers 
quickly  generate  steam,  the  load  is  absorbed  and  distri- 
buted.' Safety  and  hot  water  mean  ready,  rapid  service. 
—The  Central  Station. 


HOME-MADE  OIL  STRAINER. 


Under  existing  conditions  the  prices  of  all  forms  of  lubri- 
cant, oils,  greases,  etc.,  are  so  high  that  any  device  for 
economising  on  them  is  of  interest  and  utility  to  shop  execu* 
tives.  Espcciallv  when  engine  power,  line  shafts  and  counter- 
shafts are  used,  it  is  necessary  to  have  drip  caps  and  oil 
pans  to  catch  the  oil  that  would  otherwise  grease  up  the 
floor  of  various  other  things'.  It  is  necessary,  of  course,  to 
remove  this  oil  from  the  drip  caps  and  oil  pans,  but  it  can 
be  strained  and  used  over  again  for  the  slower-running 
shafting.  In  large  plants  usually  oil  filters  are  in  use  for 
this  purpose,  but  in  the  smaller  plants  they  are  seldom  used. 


Sketch  Showing  Details  of  Simple  Oil  Strainek. 

The  sketch  shows  a  simple  oil  strainer  that  can  easily  fie 
made  bv  any  one,  and  will  prove  a  profitable  asset  to  even 
the  small  plants.  Take  any  kind  of  can,  say  a  gallon  oil 
can.  Punch  small  holes  in  bottom,  then  put  a  layer  of 
cheesecloth  over  these  holes.  Fill  about  2  in.  high  with 
cotton  waste  then  place  a  piece  of  tin,  with  ^  in.  holes  in 
it,  as  at  .'I,  over  the  waste.  Set  any  kind,  of  pan  or  kettle 
under  this  rig,  then  by  putting  the  oil  in  at  the  top  it  will 
work  its  way  through  slowly,  and  come  out  well  cleaned. 


LIGHTNING   ARRESTER  CHOKE  COILS. 

The  function  of  a  choke  coil  when  used  in  connection 
with  a  lightning  arrester  is  two-fold,  says  a  bulletin 
on  this  subject  issued  by  the  American  General  Electric 
Company.  It  will  hold  back  the  lightning  disturbance 
until  the  lightning  arrester  has  time  to  discharge  it 
to  earth.  It  will  lower  the  frequency  of  whatever  part 
of  the  disturbance  goes  through  the  coil  so  that  it  will 
be  less  dangerous  to  the  connected  apparatus. 

Choke  coils  bv  themselves  cannot  be  considered  as 
giving  complete  protection  against  lightning  disturb- 
ances :  they  should  be  considered  only  as  auxiliaries  to 
lightning  arresters. 

The  design  of  a  choke  coil  should  be  such  that  if 
continual  surges  are  set  up  in  the  circuit,  a  resonant 
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voltage  due  to  the  presence  of  the  choke  coil,  cannot 
build  up  on  the  transformer  or  generator  terminals. 
For  this  reason  the  coils  should  not  be  of  too  high 
inductance.  Choke  coils  of  high  inductance  are  also 
likely  to  prevent  surges  originating  in  a  transformer 
from  passing  out  on  the  line  or  to  the  lightning  arrester. 

As  one  purpose  of  a  choke  coil  is  to  cause  the  poten- 
tial to  pile  up  so  that  the  arrester  will  more  readily 
discharge,  the  coil  must  be  extremely  well  insulated. 


BOVIXG  TURBO  PUMPS.* 

General  Design'. 
The  efficiency  as  well  as  the  life  of  a  turbo  pump  depends 
on  the  correctness  with  which  the  waterways  are  designed, 
not  only  in  the  impellers,  but  also  in  the  entrance  guide 
wheels. "the  diffuser  and  the -casing.  Only  the  really  experi- 
enced hydraulic  engineer  is  in  a  position  to  gauge  correctly 
all  the  governing  factors,  and  the  makers  of  the  "  Boving  " 
pumps  claim  to  "have  reached  quite  exceptional  results  there- 
with. 

"  If  an  impeller  is  wrongly 
designed  it  has  low  efficiency 
from  the  outset.  It  wears  out 
quickly,  and  pitting  occurs." 
The  mechanical  details  must  be 
good,  so  as  to  ensure  the  safest 
working  with  a  minimum  of 
attention. 


naturally  to  disastrous  results.  In  choosing  the  material 
for  the  wheels  they  also  study  every  case  most  carefulb ;, 
and.  depending  on  circumstances,  they  then  use  manganese, 
phosphor  or  ordinary  bronze,  or,  again,  solid  least-iron 
wheek  or  blading,  of  steel  plate.  Every  wheel  is  carefullv 
gauged  and  adjusted,  so  as  to  ensure"  the  angles  of  the 
vanes  and  the  size  of  the  channels  being  correct.  The 
wheels  are  finished  all  over,  and  the  edges,  both  at  the 
entrance  and  the  outlet,  are  chipped  and  filed  sharp  and 
smooth.  The  impellers  are  most  carefully  balanced  before 
and  after  assembling  on  the  shaft,  to-  ensure  perfect  freedom 
from  vibration. 

• 

Shaft. — As  a  rule  the  shafts  are  made  of  high-grade 
nickel  steel,  and  are  protected  by  bronze  brushes,  where  they 
pass  through  stuffing  boxes. 

Bearings. — Ring-lubricated  bearings  are  used  whenever 
possible.  The  old  way  of  letting  the  shaft  run  in  somewhat 
extended  stuffing  boxes  gives  rise  to  much  trouble,  and 
should  not  be  accepted  as  a  reliable  design,  unless  the  speeds 
of  the  pumps  are  very  low.  — 

Stuffing  Boxes. — These  are  always  water-sealed,  so-  as 
to  make  a  hard  setting  of  the  glands  unnecessary,  and  at  I  he 


Fir. 


P(  Mi- 


nn Vertical  Shut  Placi  d  in  Open  Pit. 


Impellers  and  Guide  Wheels. — The  Boving  Co.  .always 
design  the  wheels  to  suit  every  special  case.  The  old  idea 
of  simply    using    a  standard    wheel  for    any  case  leads 

f*This  article  is  an  extract  from  a  25-page  booklet  sent  to 
us  by  Boving  and  Co.,  56,  Kings  way,  London,  W.C.2. — 
Editor,  Electricity.] 


Pump  with  Horizontal  Shaft  Placed  in  Open  I'm 


same  time  ensuring  tightness.  Whenever  the  water  is  gritty 
or  otherwise  impure,  the  stuffing  boxes  as  well  as  other 
wearing  parts  are  protected  in  a  special  way,  preventing  the 
sand,  grit,  or  impurities  from  gaining  access. 

End  Thrust. — The  "  Boving  "  Pumps  are  always  balanced 
against  axial  end  thrust.  The  design  differs  somewhat  for 
the  different  types,  but  the  desired  result  is  always  obtained, 
and  in  consequence  they  do  not  need  any  large  special 
thrust  bearings. 

The  simplest  forrn  of  a  Turbo  Pump  is  the  low-pressure 
type.  This  may  easily  be  designed  to  be  placed  in  an  open 
flume,  as  illustrated  in  Figs.  1  and  2,  or  the  pump  wheel 
may  be  enclosed  in  c  casing  as  shown  diagrammaticallr 
below.  This  type  may  be  used  for  very  different  conditions, 
ranging  from  2-in.  domestic  pumps  up  to  the  large 
machinery  used  for  docks,  irrigation  work,  and  the  like. 

Low-lift  pumps  may  be  used  with  advantage  for  heads 
up  to  200  ft.,  but  users  should  always  consult  us  as  to 
what  type  should  be  put  in,  as  it  depends  on  so  many  vary- 
ing factors  in  what  way  a  certain  desired  result  should  In- 
obtained.  Lcrw-lift  pumps  will  give  under  favourable  condi- 
tions as  high  an  efficiency  as  86  per  cent. 


December  21,  1917. 


ELECTRICITY . 


77' 


11 
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ELECTRIC  LIGHT  USERS 
THROUGHOUT  THE  WORLD 


BRITISH  MADE  THROUGHOUT 

AT  THE  OSRAM— ROBERTSON 
LAMP  WORKS 

HAMMERSMITH  LONDON 


A diit  0/  The  Central  Electric  Co    Ltd.     Head  Office    Queen  Victoria  Street,  'London.* 
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PREPAID  ADVERTISEMENTS. 

•ItaatlM*  Vacant  and   Wasted,   IS  ward*  tat 

Sd.,  and  Id.  far  enry  extra  3  ward*. 
Apparatus     Wanted     and    tar     Sal*.  Baak>. 
Mlaeallanaau,  Ac,  12  trarda  far  6d.  and  2d. 
far  erery  antra  6  word*. 
19  CASH  IS  MOT  88N I  WITH  ORDER 
DOUBLE  RATB8  WILL  BK  OHARGSD 
Offleial  Advertisement*.  Tender..  Educational 

tc,  6d.  a  Una. 
Advertisement!  (or  this  page  mast  reach  the  Office  bs 
TWO    O'CLOCK     WEDNESDAY  AFTKRNOOr 
at  the  latest. 

■  tmlttaueei  for  small  amounts  may  n»  <a*d»  li 
half  Denny  stamos. 

OFFICIAL. 

rpO  ELECTRICAL  ENGINEERS.  The 

1  owner  of  Patent  No.  28630  of  1913  relating  to 
"  Electroylic  Converter  for  the  Transformation  of  Alter- 
nating Currents  into  Continuous  Currents  "  is  desirous 
of  entering  into  arrangements  by  way  of  License  or 
otherwise  on  reasonable  terms  for  the  purpose  of  practic- 
ally working  and  exploiting  the  Invention  in  this  Country. 
For  particulars,  address  Messrs.  Allison  Bros.,  84-86, 
Chancer}-  Lane,  \V.c:2.  


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 

DYNAMO.  60  volts,  30  amps.  By  Mackie, 
London.  Ammeter  and  Volt  Meters.  Switch 
Board  and  Cut  out  complete,  and  also  Singie  Engine — 
o  in.  cylinder,  6  in.  stroke,  by  Ruby,  Lincoln. —  Apply, 
5,  Hill  Street,  R  chmond. 


SHOP-SOILED  BOOKS. 


INSULATION  TESTING  SET,  combined 
Ohmmeter  and  Generator  reading  to  30  megs., 
at  220  or  440  volts, voitage  reading  also  to  480  volts, 
perfect,  £9.— Box  1917,  ELECTRICITY  Office,  36,  Maiden 
Lane,  London,  W.C  2. 


MESSRS.  CALLENDERS  CABLE  AND 
CONSTRUCTION  CO.,  LTD.,  beg  to  advise  their 
customers  that  their  prices  for  Rubber  Insul  ated  Cables 
and  Wires  are  altered  as  from  December  17,  1917.  Full 
details  will  be  sent  on  application. — Hamilton  House, 
Victoria  Embankment,  London,  E.C.  4. 


EDUCATIONAL. 


PtiNNINGTONS  BRITISH  COKKES FOND 
ENCE  SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics.  Electrical 
Engineering  (theoretical  and  macticall,  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  tor  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.l.M.E. 
CRYSTAL  PALACE  SCHOOL  OF  PRAC- 
\J  TICAL  ENGINEERING.  Principal  :  J.  W. 
Wi'son  M.Inst.C.E.,  M.I.Mech.E.  The  new  course  will 
commence  on  January  9th.  New  students  enter  at  the 
School  on  the  morning  of  January  8.  Prospectus  sent 
on  application  to  the  Principal.  


PATENTS. 


VOV1CB  FRBB  on  patenting  In- 
ventions and  registering  tra<iB  marks.  Write 
(or  Free  Handbook  on  Patents.  King's  Patent 
Igeacr,  Ltd.,  165,  Queen  Victoria  Street,  London. 
10  rears'  references. 


MISCELLANEOUS. 


^  ABLE  CASINGS  IN  STOCK,  to 
)  compete  against  any  manufacturers  in  the  world 
Trade  discount  on  application.  Creosoted  troughlng 
and  timber  for  underground  work,  also  woodwork  of 
all  descriptions.  Send  Is.  t;d.  (export  3d.  extra)  for  the 
most  up-to-date  list  (286  pages )  of  woodwork  and  timber 
in  the  world.  To  include  four-fold  brass-jointed  box- 
wood role.  Will  return  money  if  not  worth  2s.  6d. 
to  you. — C.  Jernings  and  Co.,  Ltd.,  955,  Pennywell 
Road,  Bristol. 


3  & 


the 


And  buy  a  copy  of  the 


AUL'U  JlULATURS,  Seoond-na.ua,  any  type 
wanted ;  alsi  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable.  Scrap  Metils,  and  every 
description  ot  Metallic  Dross  purchased  for  cash,  Town 
or  Country. — Write,  i.  Brown  and  Sons,  142,  Lower 
Olaoton  Road,  N.E.    Telephone  No.  Dalston  565. 


MAXWELL'S  THEORY  AND  WIRE- 
LESS TELEGRAPHY   

HOPKINS'  TELEPHONE  LINES  AND 
THEIR  PROPERTIES   

UULLEY'S  PRACTICAL  TELE- 
GRAPHY.   (Eighth  Edition)      ...    4  <i 

PREECE'S  TELEGRAPHY.  Revised 

by  Llewellyn  Preece     ...       ...    4  t> 

AMERICAN  TELEGRAPH  PRACTH  E  12  (V 

WIRELESS    TELEGRAPHY.  By 

Erskixe  Murray.    (Third  Edition)    G  0i 

WEBSTER'S  UNABRIDGED  DIC- 
TIONARY.   E847  pages  21  O 

THE   STUDENT'S  BOOKKEEPING. 

By  Arthur  Eieldkouse   3  (> 

THE  MANAGEMENT  OF  ELECTRIC 
TRAMWAYS  AND  LIGHT  RAIL- 
WAYS.   By  Bowker    4  <> 

M  0  NKTPAL  ELEC  TRK  !1  T  Y  S  UPPLY 

By  GiBBiNGS  ...       ...       ...     4  0 

THE  METALLURGY  OF  THE  NON- 
FERROUS  METALS.  ByGowi.AN-D  10  6 

AND  MANY  OTHER  BOOKS.  &  PAPERS, 


BOOKS,  ETC. 


PRACTICAL  ELECTRICAL  ENGINEER- 
ING FOR  ELEMENTARY  STUDENTS.  An 
excellent  book  for  Students  in  Trade  and  Technical 
Schools.  CI.  8vo,  155  pp.,  61  illustrations,  2s.  9d. 
net,  post  free,  from  Electricity  Office.  

ELEUTRIU  VEHICLES,"  published 
monthly  in  Chicago,  is  the  leading  American 
paper  dealing  with  this  growing  branch  of  the  electrical 
industry.  Read  it  and  keep  up-to-date.  Annual 
subscription,  8s.  6d.,  post  free.  Send  your  order  to 
Electricity  Office. 


ELECTRICAL 
ENGINEERS 
DIARY 

6/- 

S.  DAVIS  &  CO.,  30-31,  St.  Swilhin's  Lane, 
London,  E.C.  4. 


BEFORE  BUYING  BOOKS  write  foi 
Catalogue  No.  10,  to  S.  Rentell  and  Co.,  Ltd. 
86,  Maiden  Lane,  Strand,  ^ondon,  W.C.  Speciality 
books  for  Electrical  Students. 

ELEUTRIO-WIRING  DIAGRAMS.  By  W- 
Perren  Maycock,  M.I.E.E.  Illustrating  Circuit, 
Connections  for  Supply  Mains,  Distribution  Boards, 
Transformer,  Lamps,  S;gns,  Heaters,  Motors,  Bells, 
Fire  Alarms,  Private  Generating  Plant,  etc.  Being  a 
selection  from  the  diagrams  in  the  same  Author's  larger 
work — "  Electric  Wiring,  Fittings,  Switches,  and 
Lamps."  Price  s.  3d.net.  Post  free,  from  Electricity 
Office. 


LIST  OX  APPLICATION  TO 
•  ELECTRICITY  "  OFFICE. 


mHE       PRACTICAL      TESTING  OF 

Dynamos  and  Motors.— By  CHAS.  F.  SMITH 
M.I.E.E.    A  book  of  direct  interest  to  all  electrician' 
concerned    in    the    construction,    installation,  an* 
management  of  continuous  current  machinery.  Fifth- 
Edition.    01.  8vo,  292  pp.,  illustrated.    5s.  4d.,  post 
free,  from  Electricity  ^Office^ 


QUESTIONS  and  SOLUTIONS  in  TELE- 
GRAPHY and  TELEPHONY  FINAL  EXAMS. 
1906  1915.    By  H.  P.  Few,  Silver  Medallist.  An 

invaluable  work  for  students.  Limp  CI.,  8vo,  illus- 
trated,  Is.  8d.  net,  post  free,  from  Electricity  Office. 


^ilVIL  SERVICE  MATHEMATICS. 
\J  ALGEBRA  and  GEOMETRY  (New  Regulations) 
A  work  of  direct  value  to  all  students.  CI.  8vo,  87  pp. 
Price  Is.  8d.  net,  post  free,  from  Electricity  Office. 


PLATINUM  WVo&CK£l 

Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  10 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Halters  ■  of  the  "Lion"  Pare  Platinum  Rivet 
Trembleri 


ELEOTRIU  WIRING,  a  Primer  for  the- 
Use  of  Wiremen  and  Students,  with  S8  Illustra- 
tions and  a  series  of  worked  examples.  By ■  W  .  C. 
Clinton.  A  useful  and  practical  work.  Cloth  8>o, 
191  pp   2s  3d.  net,  post  free,  from  ELECTRIcm  Office. 


HAVE    YOU  A 
COPY? 


This  useful  little  book  should  be 
in  the  vest  pocket  ot  every  elec- 
trician in  the  U.K.  and  Colonies, 
who  wants  to  get  on.  It  defines 
clearly  the  real  meanings  ol  over 
4,800  electrical  words,  terms,  and 
phrases,  with  alohabetical  thumb 
indei.Cloth.1*  3d  opt,  or  l».4d. 
post  free  Leather,  2«.  net, 
or  2t.  2d.  post  free,  trom 

"  ELECTRICITY  "  OFFICE. 


F.WIG6IN8*S0NS 

102.  103, 104.  Mlnorles.  London 

For  Lamps,  Stoves,  Ventilators. 
Eleotrloal  Work,  Philosophical, 
and  for  all  purposes. 

Largest  Stock  in  the  World. 
Contractors  to  H.M.  Government 

Telephone  No.  2248  Avenue. 


R.  &  S.  BAXTER, 


Offices  :  81,  Murraygate,  DUNDEE 
Works  :  Commercial  Court. 


MICA 


Importers  and  Manufacturers  of 

MICA    FOR    ALL  PURPOSES,] 

Reeular  Shipments  of  Ruby,  Clear,  and  Spotted  Mica  recede* 
at our  stores  in  Dundee.   Large  Stocks  always  on  hand. 


Tele.  Addre..:  "  FARINA.  DUNDEE."         Tel.p»o—  1  No.  »«■ 


Kindly  Mention  "Electricity"  when  corresponding  with  Advertisers. 
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The  Medium-Pressure  Turbo  Pump  is  at  once  a  much 
more  difficult  machine  to  design.  Here  the  water  passes 
from  tin-  pump  wind  into  a  guide  apparatus,  so  that  ah, 
or  nearly  all,  the  velocity  is  converted  into  pressure,  A 


Fig.  3. — Low-Pkesstjre  Pump. 


good  sized  ad  well-designed  medium-pressure  pump  will 
jjive  well  above  80  per  cent,  efficiency,  but  such  results  are 
only  obtained  by  (he  very  best  builders.  This  type  may  be 
used  for  heads  up  to  well  over  500-ft. 

(To  be  continued.) 


Questions  and  Answers 

By  Practical  Men. 

RULES. 

Questions  :  We  invite  our  readers  to  stnd  us  questions,  preferably 
on  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  Question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best.  In 
judging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award, 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  jjood  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  21. 
Can  any  of  your  readers  give  me  advice  on  the  best 
method  of  lighting  a  public  school  in  which  it  is  proposed 
to  fit  220  volt  60-watt  lamps  ?  A  three-phase  supply  is 
to  be  brought  into  the  building— that  is,  250  volts  between 
each  phase  and  the  neutral.  Will  it  be  better  to  use  the 
250  volts  or  to  transform  down  to  no  volts  ?  What  will 
be  the  difference  in  the  efficiency  and  life  of  the  lamps  on 
the  respective  voltages  I—"  A.  R."  (Dunfermline). 

Question  No.  22. 
A  factory  has  an  A.  C.  6.60  -volt  supply,  which  is  trans- 
formed on  the  premises  to  400  volts,  lighting  being  at  230 
volts  between  the  phases  and  neutral.  Should  the  neutral 
be  earthed  in  such  a  case,  and,  if  so,  what  is  the  correct 
method  to  employ  ? 

(Replies  to  Questions  21  and  22  must  be  received  not  later 
than  January  5,  1918). 


The  Electrification  of  Railways.  By  Gisbert  Kapp  Is 
beautifully  illustrated  and  most  interesting  Price  Is.  post  free,  from 
Electricity  Office. 


Answers   to  Questions. 


Replies  to  Question  No.  m>. 

The  first  prize  (ios.)  is  awarded  to  "  ('..  \\  .  S."  for  the 
following  reply  : — 

In  a  balanced  three-phase  system  the  current  in  each 
phase  is  the  same.  Lack  of  balance  is  usually  caused  by 
an  irregular  distribution  of  the  lighting  load  which  is 
generally  connected  between  the  phases  and  neutral. 
Induction  motors  make  a  very  well-balanced  load,  although 
it  is  found  that,  as  the  rotor  becomes  decentralised  with 
respect  to  the  stator  due  to  wear  of  the  bearings,  a  small 
disturbance  of  the  balance  results.  Balance  in  three- 
phase  systems  can  best  be  preserved,  as  in  d.c.  systems, 
by  a  careful  consideration  of  the  lighting  scheme.  It 
would  be  possible  to  arrange  lor  large  lighting  units  to  be 
switched  on  in  groups  of  3,  in  order  to  do  this,  but  the 
advantage  to  be  gained  would  not  be  sufficient  to  justify 
the  cost  of  the  extra  wiring.  By  a  well-thought-out 
system  of  lighting  it  is  possible  to  keep  down  the  out  of 
balance  to  an  extent  that  is  sufficient  for  all  practical 
purposes.  The  only  instruments  that  are  affected  by  an 
out  of  balance  are  watt-meters  and  watt-hour  meters  of 
the  single-phase  type  arranged  for  three-phase  balanced 
circuits.  These  instruments  record  or  integrate  the  power 
in  one  phase  only,  and  automatically  multiply  this  in- 
dication by  3  to  give  the  total  power  in  the  whole  circuit. 
Obviously  such  instruments  will  register  either  high  or 
low  accordingly  as  they  are  connected  in  a  phase  over  or 
under-loaded.  Such  instruments,  although  cheap,  should 
not  be  used,  if  anything  like  accuracy  is  required.  Three- 
phase  watt  and  watt-hour  meters  for  unbalanced  circuits 
are  constructed  on  the  well-known  two  watt-meter  method 
of  measuring  power,  and  consist  of  two  movements  in  one 
case  and  operating  one  indicating  pointer  or  integrating 
dial  as  the  case  may  be.  Their  accuracy  is  not  affected 
by  lack  of  balance  in  the  circuit,  and  they  record  correctly 
in  all  circumstances.  Regarding  two-phase  circuits  it  may 
be  said  that  in  four-wire  systems,  the  current  in  the  four 
'wires  will  be  equal,  when  the  system  is  balanced,  and  in 
three-wire  systems  the  cui  rents  in  the  outer  conductors 
will  be  equal  similarly.  In  such  cases,  as  in  that  of  a 
three-phase  circuit,  single-phase  watt  and  watt-hour 
meters  calibrated  for  a  two-phase  balanced  circuit  will 
read  inaccurately  if  the  balance#s  disturbed.—  G.  W.  S. 

No  second  award  is  made. 


Blackpool.  -  The  death  in  action  is  reported  of  Pte.  Johil 
G.  Cameron,  second  son  of  Mr.  Angus  Cameron,  chief  engineer 
to  the  Blackpool  and  Fleetwood  Tramroad  Company  atBispham, 
his  uncle,  Mr.  John  Cameron,  being  secretary  and  manager. 
His  officer  adds  :  "  He  was  not  only  a  clever  soldier,  but  in 
the  most  trying  times  he  was  always  cheerful." 

Smoking  Concert.  -  Mr.  H.  Scholey  presided  at  the  Electro- 
Harmonic  Smoking  Concert  at  the  Holborn  Restaurant  last 
Friday,  and  he  was  supported  by  quite  a  large  audience,  who 
seemed  to  appreciate  the  excellent  programme  -provided.  At 
the  time  of  writing  we  have  not  heard  of  any  claimants  for 
the  fifty  guineas  offered  by  Mr.  Reginald  Wishaie  to  anyone 
who  could  perform  his  giant  bottle  and  double-box  trick,  but 
our  columns  are  open  to  any  correspondent  who  may  wish  to 
announce  his  readiness  to  accept  the  challenge. 

"  The  Work  and  Training  of  the  Royal  Naval  Air  Service." — 
This  is  the  title  of  a  splendid  special  issue  published  by  "  The 
Illustrated  London  News  and  Sketch,  Ltd.,"  for  and  on  behalf 
of  the  Royal  Naval  Air  Service.     It  forms  a  companion  to  the 

Work  and  Training  of  the  Royal  Flying  Corps,"  reviewed 
by  us  in  a  recent  issue,  and  its  scope  is  very  full  ;  indeed,  it 
may  be  said  that  the  pictures  in  it  cover  every  branch  of 
R.N.A.S.  activities.,  and  should  let  the  public  at  large  know 
what  admirable  work  the  Royal  Naval  Air  Service  is  doing. 
The  whole  issue  is  printed  in  photogravure.  With  a  few  minor 
exceptions,  the  photographs  are  exclusive  to  the  work.  The 
introduction  is  by  the  first  Lord  of  the  Admiralty,  Sir  Eric 
Gcddes.     The  price  is  2s.  6d,  net,  and  it  is  well  wcrth  it. 
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Various  Items. 


Grimsby. — Sgt.  Xutuill,  who  was  employed  in  the  Corporation 
Electricity  Department,  has  been  awarded  the  Military  Medal. 

Birmingham. — Pte.  J.  L.  Cooke,  who  was  an  employee  of 
the  Austen  Motor  Company,  has  died  of  wounds.  He  had  been 
at  the  Front  only  three  weeks. 

Walsall. — Mr.  C.  Wi  Cookson,  the  accountant  to  the  Elec- 
tricity Supply  Department,  has  been  granted  an  increase  of 
salary,  raising  it  to  £214  per  annum. 

Batley. — The  Electricity  Committee  have  increased  their 
charges  for  electric  current  supplied  to  the  Tramways  Depart- 
ment by  2jh  per  cent,  on  pre-war  rates. 

Hartley. — Pte.  B.  Carr,  who  was  employed  by  Messrs.  Taylor 
and  Tunnicliffe,  Hanley,  has  been  announced  as  killed  in  action, 
after  being  previously  reported  as  missing. 

Manchester. — Lieut.  R.  C.  Nudds,  who  was  formerly  a  member 
of  the  staff  of  the  British  Westinghouse  Company  at  Manchester, 
is  announced  to  have  died  from  wounds  received  in  action. 

Halifax.— Sgt.  Thomas  R.  Walmsley,  who  was  formerly 
employed  on  the  Corporation  Tramways,  has  been  killed  in 
action.    He  was  24  years  of  age  and  had  been  awarded  the 

D.  C.M.  0. 

Meetings. — The  Junior  Inst.  Engineers  will  meet  at  39, 
Victoria  Street,  Westminster,  S.W.,  on  Friday,  21st  inst.,  at 
8  p.m.  Paper  : — "  Some  Out-of-the-way  Engineering  Jobs." 
bv  R.  H.  Parsons. 

Salford. — Sec. -Lieut.  C.  A.  Robertson,  the  son  of  Mr.  J.  H. 
Robertson,  who  is  the  Borough  electrical  engineer,  is  reported 
missing.  Prior  to  taking  up  his  commission  Lieut.  Robertson 
was  on  the  staff  of  the  British  Westinghouse  Company. 

Further  Advance  in  Prices. — Owing  to  the  increased  cost 
of  labour  and  material,  particularly  due  to  the  recent  awards, 
etc..  the  Benjamin  Electric,  Ltd  ,  ia,  Rosebery  Avenue,  London, 

E.  C.I.,  announce  a  further  advance  of  10  per  cent,  on  all  lines 
as  from  December  18  inclusive. 

Milnsbridge. — Capt.  Norman  Taylor,  who  has  been  mentioned 
in  despatches  from  Salonica,  was  engaged  with  his  father  in 
the  firm  of  Messrs.  F.  W.  Taylor  and  Co.,  electricians,  Albion 
Works,  Milnsbridge.  He  joined  up  in  November,  1914,  and  has 
served'in  Egypt,  Serbia  and  Macedonia. 

Bradford. — A  report  to  the  City  Council  states  that  out 
of  a  total  number  of  276  accidents  to  Corporation  workmen 
in  Bradford  during  the  past  year,  the  largest  number  occurred 
to  employees  of  the  Tramways  Department.  The  figures  show 
a  slight  increase  on  those  of  the  previous  twelve  months. 

Ballymoney  (Co.  Antrim). — This  flourishing  town  has  an 
electric  lighting  scheme  under  review,  the  projector  being 
Mr.  M'Clenaghan,  of  the  Portrush  Electric  Supply  Co.  The 
local  authorities  "are  considering  the  scheme,  which  is  likely  to 
be  proceeded  with.  There  is  plenty  of  water  power  in  the  locality. 

Crews.  Mr.  Albert  Arthur  Preston,  who  has  been  granted 

a  commission  in  the  Egyptian  Labour  Corps,  formerly  served 
as  an  apprentice  in  the  electricity  department  of  the  North 
Staffordshire  Railway  at  Crewe,  and  later  was  appointed 
district  superintendent  of  the  electricity  department  of  the 
Soudan  Government  Railway  at  Port  Said. 

Leeds.  Lce.-Cpl.  W.  A.  Mulholland,  who  was  an  employee 

of  the  City   Tramways   Department,  has  died  from  wounds 

received,  in  action.  The  General  Purposes  Committee  of 

the  Corporation  has  increased  the  war  bonus  to  Corporation 
employees  receiving  under  £250  a  year  from  9s.  to  15s.  in  the 
case  of  male  employees  and  to  12s.  for  females. 

Sheffield.  Mr.  J.  R.  Williams,  at  present  assistant  station 

superintendent,  has  been  appointed  resident  constructional 
engineer  at  the  new  power-house  at  Blackburn  Meadows ; 
Air  H.  C.  Wilson  has  been  appointed  assistant  resident  construc- 
tional engineer  ;  and  Mr.  F.  Newton,  shift  engineer,  and  Mr. 
E  Atkinson  have  been  appointed  assistant  station  superinten- 
dents. All  these  officials  have  been  granted  increases  of  salary 
ranging  from  £20  to  £50. 

Non-Ferrous  Metals  Bill.— The  Council  of  the  Inst.  E.E.  has 
passed  the  following  resolution,  which  has  been  transmitted 
to  Sir  Albert  Stanley  : — "  That  the  Council  of  the  Institution 
of  Electrical  Engineers  welcomes  the  Non-Ferrous  Metals  Bill, 
approves  its  principles  and  congratulates  the  President  of  the 
Board  of  Trade  on  its  introduction.  The  Council,  representing 
an  Institution  whose  members  are  interested  so  widely  in  the 
supply  of  non-ferrous  metals,  unanimously  supports  this  measure 
designed  to  keep  the  control  of  the  supply  of  these  essential 
metals  in  British  hands." 


British  Science  Guild. — The  sixth  number  of  the  "  Journal  of 

the  British  Science  Guild."  has  now  been  issued.  Copies,  price 
sixpence  each,  may  be  obtained  on  application  to  the  Secretarv, 
British  Science  Guild,  199,  Piccadillv,  London,  W.  1. 

A  Useful  Gift.— The  many  friends  of  the  Pirelli  Cable  Works, 
Ltd.,  of  144,  Queen  Victoria  Street,  E.C.  2,  wil1,  we  are  sure, 
much  appreciate  the  useful  little  memoranda  sheets  and  calendar 
which  is  being  presented  by  the  Company  to  its  clients. 

Steel  Supplies. — The  Minister  of  Munitions  has  issued  an  order 
amending  his  order  of  November  20,  1916,  as  to  the  control  of 
steel  supplies.  Full  particulars  of  the  alterations  and  amend- 
ments may  be  obtained  on  writing  direct  to  the  Ministry  of 
Munitions  at  Whitehall. 

Motherwell. — Sec. -Lieut.  P.  Nisbet  Cunningham,  younger 
sort  of  Mr.  William  Cunningham,  a  director  of  the  Etna  Iron 
and  Steel  Company;  Motherwell,  is  reported  to  have  been  killed. 
Lieut.  Cunningham,  who  was  only  25  years  of  age,  had  just 
taken  his  diploma  in  electrical  engineering  at  the  Glasgow 
Technical  College  before  joining  the  Army. 

Newcastle. — Cpl.  Herbert  Foster,  Machine  Gun  Corps,  who 
was  on  the  staff  of  the  Newcastle  E.S.  Co.,  has  been  wounded 

in  the  foot,  and  is  now  in  hospital  in  this  country.  Gunner 

A.  W.  Cass,  who  was  formerly  a  representative  of  the  New- 
castle Branch  of  the  British  Insulated  and  Helsby  Cables 
Company,  has  been  killed  in  action. 

Belfast. — At  the  last  meeting  of  the  Tramways  and  Electricity 
Committee,  the  principal  business  related  to  correspondence 
from  Sir  John  Snell  regarding  the  provision  of  additional  electric 
generating  plant  at  the  City  Electricity  Station.  In  view  of  the 
fact  that  a  further  communication  on  the.  subject  is  expected 
from  Sir  John,  it  was  decided  to  hold  a  special  meeting  of  the 
Committee  on  receipt  of  same. 

Trade  Notice. — Messrs.  W.  T.  Glover  and  Co.,  Ltd.,  Wiring 
and  Cable  makers  of  Trafford  Park,  Manchester,  announce  a  new- 
scale  of  prices  and  discounts  which  came  into  force  on  the 
17th  inst.  Contractors  and  other  interested  readers  can  be 
furnished  with  them  on  application.  A  similar  notice  has  been 
issued  by  Callender's  Cable  Company.  See  an  announcement 
among  the  prepaid  ads. 

Burnley.— As  the  result  of  a  ballot  the  Corporation  Tramway 
employees  have  decided  in  favour  of  ceasing  work  on  Christmas 
Day.  Recently  they  requested  the  Tramways  Committee  to 
suspend  all  traffic  on  this  day,  but  the  Committee  could  not  see 
their  way  to  accede  to  the  application.  The  number  of  passen- 
gers using  the  cars  in  Burnley  on  Christmas  Day  varies  from 

46,000  to  55,000.  Pte.  Edward  Dodding,  Grenadier  Guards, 

has  laid  down  his  life  in  the  service  of  the  country^  He  was  only 
19  years  of  age,  and  prior  to  enlistment  was  employed  in  the 

Corporation  Tramways  Department.  Mr.  H.  Snape,  who 

some  twelve  months  ago  retired  from  the  Corporation  tramways 
and  commenced  business  on  his  own  account,  has,  after  ten  years 
as  secretary  of  the  local  branch  of  the  Tramway  Workers' 
Association,  been  forced  to  give  up.  the  position  on  account  of 
the  pressure  of  business.  He  has  been  the  recipient  of  a  gold 
watch,  suitably  inscribed,  from  the  employees  of  the  Tramways 
Department.  The  presentation  was  made  by  Mr.  J.  Macaulay, 
who  paid  a  high  tribute  to  Mr.  Snape's  labours  on  behalf  of  the 
tramway  workers. 

Rubber  Gloves 

FOR 

ELECTRICAL  WORKERS. 

O rd GV  MOSELEY'S  Famous  Gloves ,  and  see  that  you  get  them. 

GUARANTEED  ABSOLUTELY  PURE  FINE  PARA  RUBBE  R. 

which  Never  Hardens  and  is  Suitable  for  All  Climates.  Every  Person 
engaged  in  Electrical  Work  should  be  provided  with  Rubber  Gloves,  but 
they  should  be  Good  Gloves,  and  Non-Perishable.  Therefore 

Xfou  jyfusf  *{ave  Jtfoselet/s 

Sample  Pair  sent  on  receipt  of  P.O.  for  7/6,  which  will  be  returned 
if  Gloves  are  not  approved  of,  and  sent  back  after  within  3  days  receipt. 

Write  H.B.  Dept  for  Particulars  and  Samples, 

DAYID  MOSELEY   &  SONS,  LTD. 
ARDWICK.  MANCHESTER. 

Warehouses    -London.  Glasgow,  Dublin.  Birmingham. 
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COMMERCIAL  AERONAUTICS. 


The  paper  read  by  Colonel  O'Gorman  on  the  above 
subject  before  the  Royal  Society  of  Arts  on  November  28th 
dealt  with  a  number  of  points  of  vast  importance  to  the 
future  of  the  aircraft  industry.  He  pointed  to  the  unex- 
ampled efforts  to  increase  aircraft  production  for  war 
purposes,  and  asked  what  was  to  happen  to  all  those 
factories  after  the  war.  In  the  future  the  maintenance  of 
an  air-fleet  would  be  an  important  problem,  but  the 
wastage  in  peace  would  be  very  much  less  than  in  war. 
\fter  peace  was  concluded  a  hiatus  of  several  months 
might  occur,  during  which  the  demand  for  aircraft  would 
be  very  small,  and  this  would  be  quite  sufficient  to  destroy 
the  shop  organisations  and  impair  our  powers  of  pro- 
duction—a step  which  might  be  greatly  regretted  later  on. 

In  order  to  meet  the  problem  something  must  be  dpne 
now.  He  could  not  agree  with  those  people  who  contended 
that  all  reconstruction  problems  must  be  left  to  the  future. 
It  would  be  too  late  to  begin  to  frame  the  machinery  for 
the  civil  use  of  aircraft  after  peace  was  declared. 

Among  the  immediately  practicable  uses  for  aeroplanes 
Colonel  O'Gorman    laid  stress  on  the  carrying  of  mails, 
for  which  international  arrangements  between  the  Allies 
ought  to  be  considered  now.    The  selection  of  suitable 
landing  places  and  the  arrangement  of  routes  might  even 
now  be  under  consideration,  without  undue  diversion  of 
energies  required  for  the  war.    This  would  afford  an  outlet 
for  the  many  men  now  engaged  in  the  air  service.  Mr. 
O'Gorman  also  mentioned  a  number  of  facts  to  illustrate 
the  difference  between  flying  in  peace  and  war  respectively. 
The  danger  in  the  former  case,  provided  proper  landing 
facilities  were  available,  was  much  less  than  was  generally 
believed.    In  war  risks  were  taken  in  manoeuvring  the 
machine  which  would  never  be  needed  in  ordinary  circum- 
stances.   A  danger  to  be  guarded  against  was  the  im- 
position of  restrictive  legislation  such  as  had  hampered 
the  motor-car  industry.    While  making  due  allowance  for 
the  comfort  of  the  public,  the  regulations  should  not,  for 
example,  prescribe  a  height  which  would  be  highly  incon- 
venient to  airmen,  nor  should  landowners  be  allowed  to 
impose  difficulties  to  flying  over  their  property.  As  regards 
the  nature  of  machines  for  postal  work,  Colonel  O'Gorman 
suggested  research  with  small  models.    The  ratio  of  cost 
oil  models  2  ft.  wide,  as  compared  with  100  ft.  span,  was 
about  £50  to  £10,000. 

As  an  indication  of  the  routes  to  be  followed  he  mentioned 
London-Paris,  with  extension  to  Marseilles,  Turin  and 
I-gypt  Links  between  capitals  and  between  India  and 
South  Africa  had  also  been  suggested.  120  miles  per  hour 
is  to-dav  an  ordinary  speed  for  aircraft,  and  recently  even 


240  miles  per  hour  had  been  suggested  as  possible  under 
favourable  conditions. 

In  the  discussion  Major  S.  Heckstall  Smith  agreed  with 
the  suggestion  that  trials  should  be  nia.de  at  once  with 
aeroplanes  for  civil  purposes.  They  were  already  being 
used  in  France  to  carry  mails.  Mr.  J.  F.  Crowley  sug- 
gested that  a  route  might  be  established  between  G&lway 
and  America.  He  also  asked  how  the  Zeppelin  would 
compare  with  the  aeroplane  for  postal  traffic.  Mr.  Walter 
Reid  suggested  that  standardisation  ought  not  to  be 
carried  too  far.  There  was  still  need  for  research  in  many 
directions,  for  example,  in  the  shaping  and  material  of 
propellers.  He  also  referred  to  the  important  problem  of 
illuminating  landing  places,  on  which  good  work  had  been 
done  in  this  country. 

Mr.  L.  Gaster  recalled  a  prediction  made  by  him,  in  the 
room  in  which  the  meeting  was  taking  place,  about  eighteen 
years  ago,  in  which  he  had  expressed  his  belief  in  the 
future  of  the  heavier  than  air  machine.  He  thought 
Colonel  O'Gorman  had  not  been  quite  sufficiently  sanguine 
about  the  future  of  passenger  traffic,  in  which,  he  thought, 
great  developments  were  bound  to  come.  Fuller  advantage 
might  be  taken,  even  at  present,  of  the  facilities  for  investi- 
gation offered  by  the  Department  for  Scientific  and  In- 
dustrial Research  in  this  subject. 

In  his  reply  Colonel  O'Gorman  dealt  with  various 
points  raised,  explaining  that  he  did  not  desire  to  cold- 
shoulder  the  future  of  passenger  service  by  air,  though  he 
thought  postal  traffic  was  the  easier  problem.  An  airship 
was  a  cheaper  vehicle  if  results  were  expressed  in  the  form 
of  prime  cost  per  lb.  carried  ;  but  this  did  not  imply  that 
it  would  prove  cheaper  for  carrying  goods  from  place  to 
place.  There  were  other  factors — e.g.,  the  need  for  special 
facilities  for  descent,  the  housing  sheds,  etc.  He  thought 
an  aeroplane  service  from  Galway  to  catch  the  American 
mail-ships  was  a  good  suggestion.  The  life  of  an  aeroplane 
under  war  conditions  was  probably  about  one-and-a-half  to 
two  months  ;  in  civil  work  the}'  would  have  a  much  longer 
life,  but  the  need  for  constant  supervision  and  repair 
strengthened  his  plea  for  experimenting  with  the  com- 
mercial applications  of  aircraft  at  once. 


HINTS   ON   PACKING  ACID. 


Manv  different   methods   have  been   tested  for  the 
safe  and  economical  storage  and  transport  of  acids  and 
similar  materials  in  quantities  of  one  or  two  cuts.,  but, 
says  a  writer  in  Metallurgical  and  Chemical  Engineering, 
nothing   has   been  suggested    to    improve    upon  the 
standard    wood-packed  glass  carboy  for  general  use. 
The  chief  danger  is  that  the  bottom  or  sides  of  the  box 
may  give  way  suddenly  owing  to  corrosion  of  the  nails 
or  rotting  of  the  wood  by  acid.     During  a  period  of 
two  years  a  box  may  need  three  sets  of  nails,  one  new 
bottom  and  one  new  cover;  after  that  a  new  box  is 
required.     If  the  boxes  be  treated  with  wood  preserva- 
tive before  being  placed  in  service,  they  may  be  used 
two  or  three  years  with   no  further   upkeep  than  the 
possible  replacement  of  a  few  nails.     Hydrofluoric  acid 
is  carried,  in  lead  carboys  in  wooden  crates  in  the  United 
States,  but  European  opinion  is  that  steel  drums  are 
safer  as  well  as  cheaper. 

Carboy  stoppers  are  sometimes  of  stoneware  fixed 
$y.ith  plaster  of  Paris  (applied  whilst  fresh),  and  tied 
down  with  cloth  coated  with  tar  or  paraffin  wax.  Such 
a  stopper  is  held  \cr\  firmly  at  first,  but  the  acid  soon 
loosens  Ihe  piaster,  and  the  I  covering  cloth  then 
crumbles  away.  For  maximum  safety,  the  writer 
recommends  a  glass  or  stoneware  plate  with  a  tar- 
paper,  asbestos  or  rubber  jacket  held  on  by  a  w  ire  clip 
such  as  often  seen  on  fruit  jars. 
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FAN  MOTOR  TROUBLES. 


The  direct-coupled  motor-driven  fan  very  often  gives 
trouble,  chiefly  owing  to  the  difficulty  experienced  in  getting 
ihe  motor  equal  to  its  work,  and  on  account  of  cutting  things 
fine  in  the  first  instance,  any  little  variation  in  blade  pitch, 
armature  or  field  winding,  etc.,  will  result  in  overloading, 
which,  of  course,  cannot  be  remedied  except  by  a  new  fan  or 
some  similar  method. 

These  notes  have  particular  reference  to  fans  of  from 
eighteen  to  forty-eight  inches  diameter,  these  being  the  types 
in  most  general  use. 

The  alternative  available  to  secure  immunity  from  trouble 
— i.e.,  that  of  fitting  a  larger  motor  than  the  minimum  cal- 
culated horse-power  required  to  do  the  work — does  not  appeal 
to  manufacturers,  as  the  buyer  who  will  pay  perhaps  20 
per  cent,  more  for  a  combination  of  slightly  increased  horse- 
power is  something  of  a  curiosity,  especially  when  he  is  faced 
with  what  is  to  all  external  appearances  a  precisely  similar 
set,  which  is  guaranteed  to  do  the  same  work  at  a  lower 
figure.    The  manner  of  its  doing  is,  however,  not  stated. 

Owing  to  the  fact  that  a  fan  constitutes  a  constant  load, 
which  is  moreover  incapable  of  removal,  the  drive  is  essen- 
tially one  for  a  series-wound  motor,  and  owing  to  the  natural 
aptitude  of  the  series  motor  for  dealing  with  overloads,  any 
overloading  which  may  take  place  is  hardly  noticeable  until 
it  develops  to  serious  trouble,  or  even  if  it  is  noticed,  it  is 
usually  the  case  for  it  to  be  left  to  do  the  job  if  it  can.  The 
natural  consequence  of  this  is  that  overheating  takes  place, 
the  insulation  of  armature  and  field  windings  gradually 
becomes  dried,  then  scorched,  the  commutator  gets  hot  and 
burned,  and  finally  the  armature  gives  out  in  a  really  satis- 
factory manner.  Not  a  case  for  the  renewing  of  a  single 
coil,  but  a  complete  rewind  usually  being  necessary. 

When,  in  addition  to  this  hearing  trouble,  we  have  a 
vertical  shaft  motor,  the  trouble  is  very  often  made  worse  by 
a  badly  designed  thrust  or  footstep  bearing.  Overheating 
quickly  takes  place  with  very  little  provocation  in  a  thrust, 
and  this  soon  spreads  throughout  the  motor  and  dries  and 
burns  the  .insulation,  often  resulting  in  a  burn-out. 

Should  the  motor  be  working  in  such  a  manner  that  the 
thrust  due  to  the  air  in  the  blades  has  also  to  be  carried  by 
the  thrust  block,  this  merely  aggravates  things.  Wherever 
possible,  things  should  be  arranged  so  that  the  air  thrust 
tends  to  lift  the  armature  off  its  thrust  bearing,  and  so  help 
to  counterbalance  the  weight  of  the  rotating  parts. 

In  choosing  a  fan  the  chief  points  to  be  considered  are, 
firstly,  to  see  that  the  motor  is  well  up  to  its  work,  and,  if 
possible,  has  always  a  little  in  hand — 10  per  cent,  to  20  per 
cent,  is  pretty  good. 

Sparkless  running  and  a  cool  commutator  should  also  be 
looked  for,  as  any  heat  generated  by  friction  or  heavy  cur- 
rent density  in  copper  is  quickly  transmitted  throughout  the 
motor. 

The  means  for  taking  up  thrust  and — with  a  vertical  shaft 
motor — weight  of  armature  should  be  carefully  considered 
and  proved  to  be  adequate  by  a  r.un  of  at  least  eight  hours. 

One  or  two  instances  of  the  class  of  trouble  met  with  and 
the  means  by  which  in  these  cases  it  was  overcome  will 
perhaps  prove  of  interest. 

A  24-in.  extractor  fan,  vertical  shaft,  with  eight  box 
blades,  gave  a  great  deal  of  trouble  with  the  thrust.  The 
motor  was  wound  for  240  volts  D.C.,  and  took  180  watts,  or 
I  amp.,  and  at  500  r.p.m.  moved  3,000  cubit  feet  of  air  per 
minute. 

The  motor  was  below  the  fan,  was  totally  enclosed,  and 
had  a  thrust  bearing  of  a  very  simple  and  extremely  primi- 
tive type,  which,  when  put  into  use,  proved  to  be  quite 
unequal  to  the  work. 

Before  fitting  up  the  job  the  attention  of  the  makers  was 
(.ailed  to  the  class  of  thrust  supplied,  but  only  to  receive  a 
confident  assurance  that  it  was  quite  adequate. 

The  shaft  projected  below  the  lower  bearing,  and  was 
drilled  out  with  a  conical  hole  having  about  |-in.  base 
resembling  a  rather  large  centre  pop — while  a  bracket  was 
carried  by  three  screws  and  attached  to  the  motor  frame- 


work. This  bracket  carried  a  hardened  ^-in.  screw  and 
lock-nut,  which  was  adjusted  by  screwing  up  until  the  screw- 
point  projected  into  the  hole  and  lifted  up  the  armature. 

From  the  time  it  was  installed,  heating  of  this  thrust  took 
place,  and  while  it  was  possible  to  adjust  this  thrust-screw 
with  the  fan  running,  so  that  it  would  perhaps  run  for  an 
hour  or  two,  it  quickly  got  out  of  adjustment  again,  pro- 
bably owing  to  the  screw  wearing  dow'n,  and  heated  up. 
The  increased  friction  and  heating  then  caused  the  motor 
to  s^ow  down  somewhat,  which  Of  cou'rse,;  paused  the 
current  consumption  to  rise,  and  this,  of  course,  caused 
more  heating  to  take  place.  Finally,  things  got  so  bad 
that  it  was  only  possible  to  run  for,  perhaps,  an  hour  at  a 
time  before  overheating  made  it  necessary  to  shut  off  again. 
Unlimited  oil,  grease,  vaseline,  graphite,  etc.,  failed  to 
better  things,  and  eventually  the  motor  was  taken  down. 


The  shaft  end  was  coned  out  to  about  §  in.  diameter  at 
base  of  hole,  and  a  |  in.  Whitworth  machine  screw  was 
drilled  out  at  the  point  in  a  similar  manner  and  put  in  place 
of 'the  old  pointed  one.  The  motor  .was  then  reassembled, 
and  a  5-in.  steel  ball  was  inserted  between  the  two  holes  in 
screw  and  shaft  end,  and  the  screw  run  up  until  it  just  took 
the  weight  of  the  armature. 


This  proved  to  be  a  long  way  ahead  of  the  old  idea,  despite 
the  fact  that  the  ball  made  a  rubbing  instead  of  a  rolling 
contact  with  the  moving  parts,  and  all  went  fairly  well  for 
quite  a  time.  One  week-end  the  motor  was  forgotten,  and 
on  the  Monday  morning  was  found  still  running,  but  pet  tty 
hot,  due  to  the  grease  in  the. cups  having  melted  and  run 
off,    leaving    the    thrust    dry.    Test    revealed    the  face 
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Another  fan  gave  a  great  deal  of  trouble  through  excessive 
current  consumption,  of  course  resulting  in  overheating  and 
sparking  at  the  commutator.  The  fan  in  question  was  of  the 
extractor  type,  36  in.  in  diameter,  and  ran  at  400  r.p.m. 
It  exhausted  about  10,000  cubic  feet  of  air  per  minute,  and 
the  motor  took  about  half  a  kilowatt  at  full  load — viz.,  240 
volts,  i\  amps.  Had  sparking"  made  it  necess&r  y  to  run  with 
the  starter  only  half  over,  thus  decreasing  the  speed  and 
power,  and  causing  a  serious  wastage  of  current. 

As  a  preliminary,  in  order  to  try  and  ease  the  load  off 
1  be  motor,  the  pitch  of  the  fan  blades  was  reduced  by  about 
twenty  degrees,  but  such  is  the  cussedn|ess  of  the  series 
motor,  th.it  it  immediately  speeded  up  and  took  practically 
the  same  current  as  before.  All  attempts  to  find  a  position 
for  sparkless  running  of  the  brushes  failed,  and  finally  it 
was  decided  to  try  and  effect  a  better  balance  between 
field  and  armature  current,  in  order  to  strengthen  the  field, 
thus  enabling  the  armature  to  develop  its  back  pressure  at 


that  three  of  the  armature  coils  were  open  circuited, 
and  the  commutator  was  naturally  badly  burnt. 
The  armature  was  sent  off  for  rewinding,  and 
the  opportunity  taken  to  redesign  the  thrust  arrange- 
nwrrts.  Upon  4he  return  of  the  armature  it  was  put 
between  centres,  and  the  lower  end  of  the  shaft  carefully 
rounded  off  10  a  partial  ball  shape.  A  cast-iron  block,  the 
inside  of  which  was  the  same  shape  as  the  shaft 
end1,  but  with  ',  in.  clearance  all  round,  was  then 
made,  and  the  motor  reassembled.  Half  a  dozen  steel  balls, 
-4  in.  diameter,  were  put  between  the  shaft  end  and  the  new 
thrust-block,  and  the  latter  carefully  screwed  up  until  it  took 
the  weight  of  the  armature.  No  attempt  at  hardening 
either  the  shaft  or  the  race  was  made,  as  this  was  not 
thought  necessary,  and  in  practice  this  belief  proved  to  be 
quite  justified. 

The  motor  has  now  been  running  for  about  twelve  months 
with  very  little  attention  :  once  a  week  the  grease-cups  are 
filled,  and  the  commutator,  etc.,  inspected,  but  beyond 
this  nothing  w  hatever  has  been  done. 

There  is  not  the  slightest  sign  of  overheating,  and  the 
armature  can  be  spun  round  with  the  slightest  touch. 

For  the  first  few  hours  it  was  running  after  it  he  altera- 
tions the  balls  were  rather  noisy,  making  a  humming  sort 
of  noise,  doubtless  due  to  the  fact  that  the  races  were  not 
ground  up  smooth,  but  before  the  day  was  over  they  had 
quite  settled  down,  and  now  make  no  noise  whatever. 

For  a  job  of  this  sort  there  "is  really  no  necessity  to  use 
hardened  races  for  the  balls  to  run  in,  as  the  rolling  action  of 
ihe  balls  quickly  forms  a  thin,  hard  skin  on  the  surface  of  * 
the  metal.  Besides,  heating  the  end  of  the  shaft  for  the 
hardening  purposes  is  almost  sure  to  damage  the  insulation 
of  the  armdature,  as  well  as  unduly  complicating-  the  job, 
and  unless  a  complete  separate  hall  thrust  is  purchased 
ready,  this  will  be  necessary. 


a  lower  speed,  and  at  the  same  time  to  make  a  more  definite 
neutral  position  for  the  brushes,  and  thus  stop  sparking-.  . 

The  method  employed  was  to  slightly  decrease  the  arma- 
ture applied  pressure  and  also  increase  that  across  the  field, 
and  in  order  to  do  this  it  was  decided  to  make  up  a  potential 
divider,  and  put  the  armature  across  this  at  a  point  at 
which  things  became  something  like  balanced. 

This  potential  divider  is  made  up  of  a  number  of  spirals 
of  resistance  wire  fixed  on  a  frame  J  it  is  quite  a  small 
affair,  and  can  easily  be  carried  by  a  couple  of  bolts  by  the 
motor  framework.  The  resistance  is  about  300  ohms,  and 
the  carrying  capacity  is  approximately  one  ampere.  It  is 
best  to  allow  a  rather  larger  size  of  wire  than  is  really 
necessary  to  ensure  reliability. 

Coupling  up  is  effected  as  shown  by  Fig.  2.  The  resist- 
ance is  in  series  with  the  field,  but  in  parallel  with  the 
armature. 

The  tapping  off  to  the  armature  is  made  only  temporarily 
at  first,  and  is  gradually  varied  from  point  A  towards  C 
until  everything  is  correct.  The  amount  of  resistance  left 
between  A  and  B  will  be  very  small,  and  small  variations  only 
will  be  necessary  when  fixing  up  things.  When  a  balance 
is  found,  it  is  advisable  to  replace  the  section  between 
A  and  B  by  a  wire  of  larger  capacity,  and  sufficient  to  take 
the  full  motor  current. 

In  Fi<*  3  is  given  another  method.  This  is  in  some 
respects'  better  than  that  shown  in  Fig.  2,  as  there  is  no 
resistance  at  all  in  the  main  circuit.  A  resistance  is j  first 
out  right  across  the  armature  terminals.  It  should  be 
verv  high  and  only  sufficient  to  pass  about  one-eighth  full 
load  current.  If  this  stops  the  trouble,  it  should  be  made 
higher  still,  then  gradually  cut  down  until  the  correct  point 
is  reached.   ___^__«— ™ 

El  ECTRGLYTIC  EFFECTS  DUE  TO  TRAMW  AY 
CURRENTS. 


This  has  been  the  subject  of  much  investigation,  and  there 
is  still  mental  suspense,  as  to  how  much  the  corrosion  of 
bare  conductors  may  be  due  to  electrolysis  or  merely  the 
chemical  action  occurring  between  moist  material  in  the 
earth  in  the  vicinity  of  such  conductors.  It  has  certain.}' 
been  established  that  much  of  the  corroding  of  rails,  pipes, 
ctc\  is  due  to  electrolysis  by  leakage  currents  from  a  tram- 
way system  using  a  rail  return,  and  much  advance  towards 
its  elimination  w  as  made  when  the  Board  of  Trade  laid  down 
the  rule  that  the  voltage  drop  in  ihe  rails  must  not  exceed 
7  volts.  '      .  r  ■ 

Clearly  the  phenomena  must  be  studied  from  the  point 
of  view 'of  electro-chemistry,  and  it  will  be  well,  therefore, 
to  see  what  goes  on,  firs!  of  all,  in  a  very  simple  case,  tot- 
example,  if  a  current  of  electricity  is  passed  through  1 
metal  plate  into  damp  earth  containing  material  w'hich 
admits  of  decomposition,  and  out  by  another  plate  of  Ihe 
same  metal,  the  first-named  is  found,  after  a  time,  to  be 
pitted,  while  the  last-named  is  hardly  affected.  With  the 
usual' nomenclature,  the  plates  will  be  anode  and  kathode 
respectively  while  the  earth  and  material  will  be  the  electro- 
lyte and  if  the  voltage  is  sufficiently  high  to  bring  about 
chemical  changes,  we  should  exped  to  find  an  electrolytic 
effect  and  the  rate  at  which  corrosion  will  occur  will  be 
determined  mainly  by  the  strength  of  ihe  current  and  the 
nature  of  the  material  between  the  plates. 

It  has  been  found  that  the  amount  of  various  metals  in 
pounds  per  ampere  per  vear  is  as  follow  s  :  —Lead  75,  tin 
43,  zinc  24,  copper  n,,  iron  20,  aluminium  6.  These  numbers 
should  be  taken  with  some  reservation,  giving  rather  a 
relative  effect  than  absolute  values  of  the  weight  eaten 
away  when  in  contact  with  damp  earth.  Other  conditions 
may' bring  about  more  or  less  changes;  for  instance,  trie 
new  compounds  formed  may  have  no  corroding  action  at 
all  or,  again,  the  sails  may  resist:  decomposition,  when 
theoretically,  there  should  be'  no  corrosion.  Further,  the 
rale  of  corrosion  mav  decrease  until  it  reaches  zero,  as  the 
material  may  have  changed  the  conductor,  and  no  longer 
be  capable  of  acting  as  an  electrotype. 
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The  numbers  above  show  that  lead  undergoes  a  bigger 
.  Joss  than  any  of  the  others,  and  when  we  have  lead  pipe 
or  k  ad-sheathed  cables  underground  the  corroding  action 
is  very  great,  and  where  this  obtains  it  is  a  usual  practice 
to  have  earthenware  conduits  as  an  insulator  between  earth 
and  sheath.  In  the  case  of  iron,  the  softer  and  purer  the 
metal  the  greater  is  the  electrolytic  effect;  wrought  irOn, 
for  exr tuple,  wearing  away  quicker  than  cast  iron. 

Applying  the  above  elementary  knowledge  to  the  case  of 
tramway  currents,  under  the  usual  conditions  the  trolley 
wiie  acts  as  the  positive,  and  the  metal  track  as  the  nega- 
tive line.  Should  a  line  of  another  metal  be  in  the  immediate 
neighbourhood,  another  path  will  be  provided  for  the  return, 
some  of  the  current  will  leave  the  rail,  pass  through  the 
earth,  and  return  to  the  generator  via  this  metal.  We,  there- 
fore, expect  to  find  electrolytic  action  near  the  end  where 
current  leaves  this  new  conductor,  and  where  current  leaves 
the  rail  to  enter  the  metal  at  the  further  end,  action  will 
be  manifested  at  the  rail.  The  conditions,  of  course,  may 
not  be  so  simple.  The  leading  current  may  have  several 
paths  and  return  to  the  nail  by  other  metals  and  earth 
before  it  arrives  at  the  generator  end.  When  good  rail 
bonding  has  been  done  in  constructing  the  track,  electrolysis 
will  be  reduced  to  a  negligible  quantity ;  as,  in  that  case, 
IHt'j  current  w  ill  leave  the  rail,  and,  as  we  saw,  the  amount 
or  corrosion  is  dependent,  inter  alia,  on  the  'amount  of 
lcakr-ge.  li  is  further  prevented  when  the  return  is  well 
insulated 

The  Board  of  Trade  specifies  that  the  potential  difference 
in  the  rails  is  not- to  exceed  seven  volts,  when  the  rail  is. 
positive  to  the  metal  the  potential  difference  is  not  to  exceed 
lour  and  a  half  volts ;  when  negative  to  the  piper  one  and 
a  half  volts,  and  the  leakage  current  is  not  to  rise  above 
five  per  cent,  of  current  output. 

To  ensure  that  the  drop  is  as  low  as  this,  the  rails  are 
connected  to  return  feeders;  these  carry  part  of  the  current 
fro.n  the  rails  to  the  power-station.  They  are  ordinary  cables 
run  in  ducts  and  are  attached  to  the  Vails  as  in  bonding. 
To  supplement  this,  small  series  generators,  or  negative 
boosters,  as  they  are  called,  are  interposed  between  the  end 
of  the  feeder  cable  and  the  negative  bus-bars  of  the  main 
generator.  They  carry  all  the  feeder  current  and  generate 
a  voltage  equal  to  that  lost  in  the  feeder.  In  this  way  the 
size  is  kept  small  and  ensures  that  the  C.R.  drop  in  the 
rail  never  rises  above  seven  volts.  The  circuit  will,  there- 
fore be  under   these  conditions  1 

r  terminal  of  generator  ->  trolley  wire  ->  rails  return 

feeder   terminal  of  booster  — >  booster  — >  —  terminal 

of  generator. 


Treharris  Electrician.— Pte.  Hibbert-Davies  (Welsh  Regiment)' 
of  Edwardsville,  Treharris,  has  been  wounded  in  action  in  France- 
Da  vies  joined  the  Army  last  April,  and  prior  to  enlisting  was 
engaged  as  an  electrical  engineer  at  Porth  Power  Station. 

Bolton. — The  death  in  action  is  reported  of  Pte.  Nimrod 
YYhittaker,  Welsh  Regiment.    Prior  to  enlistment  he  was  a 

tram  conductor  for  the  Corporation.  Bombdr.  F.  Hardman, 

R.F.A.,  former, y  a  tramway  driver  for  the  Corporation,  has 
been  severely  wounded. 

Colne. — The  Corporation  announce  that  from  January  ist, 
1918,  the  price  of  electricity  for  lighting  purposes  will  be  charged 
on  the  flat  rate  system  only,  at  5  Jd.  per  unit,  an  increase  of  Jd., 
and  for  the  purposes  of  power  the  respective^. charges  will  be 
increased  by  Jd.  per  unit. 

Military  Medallist  Wounded.  Pte.  H.  C  Vine,  of  the  South 
Wales  Borderers,  has  been  seriously  wounded,  and  now  lies 
in  a  Salonika  hospital.  He  was  awarded  the  Military  Medal 
some  time  ago  for  the  performance  in  repairing  telephone  wires 
in  lines  of  communication  whereby  the  infantry  were  enabled 
to  attack  at  the  precise  time. 

Blackpool. — Captain  F.  B.  F.  Hargreaves,  of  St.  Anne's,  is 
officially  reported  missing.  He  left  his  post  as  chief  accountant 
to  the  Blackpool  and  Fleetwood  Tramroad  Company  at  Bispham 
in  1915,  and  entered  the  Inns  of  Court  O.T.C.,  being  gazetted  to 
the  South  Lancashires.  -Pte.  John  Entwistle,  King's  Liver- 
pool Regiment,  has  been  killed  in  action.  He  was  31  years  of 
age,  and  was  formerly  employed  on  the  Corporation  cars. 


ELECTRICAL    ENGINEERING— DEFINED  BY 
WEBSTER.* 


Among    definitions    of    electrical  engineering — it 
been  defined  many  times  since  the  days  of  Franklin  ancl 
Faraday — the  best,  we  think,  is  to  be  found  in  Webster  s 
Dictionary.    As   defined   there,    and   stipulated   on  the 
cover  of  this  magazine,* electrical  engineering  means  treating' 
of  the  theory  and  practice  of  electrical  generation  and 
transmission,   and   the   utilisation   of   electrical  energy. 
First   electrical    energy   is    produced,    then  transmitted 
to  where  it  will  do  the  most  good,  then  it  is  set  to  work. 
Wisely  enough,  no  distinction  is  made  by  Webster  as  to 
how  this  energy  is  generated,  transmitted,  or  used.  It 
may  be  generated  by  a  big  dynamo  or  a  small  flashlight 
battery — it  is  merely  a  matter  of  size  and  capacity.  It 
may  be  transmitted  over  long  distances  by  wire  or  wireless, 
or  over  short  distances  by  the  same  mediums — here  it  is 
merely  a  matter  of  miles,  it  may  be  of  feet  or  inches.  It 
may  be  used  to  illuminate  a  town,  operate  a  factory, 
run  a  railway,  or  to  flash  a  keyhole  in  the  dark — here  again 
it  is  merely  a  matter  of  capacity  in  watts.    The  bulk  and 
capacity  of  the  generator,   the  linear  distance  betw  een 
point  of  "production  and  consumption,  and  the  capacity 
of  the  consuming  device — all  are  mere  matters  of  detail- 
Mere  matters  of  detail,  too,  are  the  character  and  capacity 
of  the  controlling,  regulating,  and  measuring  apparatus. 
Regarded  solely  as  a  matter  of  electrical  engineering 
as  defined  by  Webster,  the  only  difference  between  a  big 
high  tension  transmission  plant  and  a  flashlight  is  one 
of  degree.    One  is  bigger  than  the  other  ;  it  is  more  complex, 
has  more  parts,  that  is  all.       Both  concern  themselves 
at  once  with  the  generation,  transmission,  and  consump- 
tion of  electrical  energy.    Electrical  engineering,  then,  is 
not,   as  the  half-informed  surmise,   measured  in  terms 
of  big  pow-er  plants* with  endless  involved  mathematical 
analysis  covering  generation,  control,   transmission,  dis- 
tribution and  consumption.    Just  as  logically  and  as  accu- 
rately is  it  measured  in  terms  of  the  smallest  dry  cell 
that  furnishes  electrical  energy  to  light  a  miniature  lamp, 
for  this  also  has  to  do  with  generation,  transmission  and 
utilisation.    The  man  who  makes  an  efficient  dry  cell, 
secondary  battery,   push  button,   snap  switch,   or  any 
other  simple  electrical  contivance  is  contributing  as  much 
in  his  way  to  the  science  and  art  of  electrical  engineering 
as  does  the  consulting  engineer  who  makes  a  business  of 
dealing  only  with  big  things.    Big  things,   the  candid 
trained  engineer  tells  us,  things  that  appear  hopelessly 
complex  at  first  sight,  are  nothing  but  groupings  of  little 
things,  little  things  that  can  be  understood  by  the  average 
man  if  he  will  but  segregate  them  and  tackle  them  one 
at  a  time.      That  is   the  way  the  sole  surviving  Horatii 
disposed  of  the  three  Curiatii  in  the   classical  Roman 
legend.    Here  is  the  rub  of  it  :    electrical  engineering  is 
a  lot  of  little  things,  some  simple,  some  less  simple.  Some- 
times they  come  singly,  sometimes  in  groups.  Grouped 
they  comprise  power  plant  engineering ;     taken  one  at 
a  time  they  concern  the  inventor,  the  designer,  and  the 
manufacturer.      Both  involve  the  fundamentals  of  en- 
gineering.    The  electrical  engineer  makes  use  of  manu- 
factured  products.     All  this    is    covered   in  Webster's 
definition.     With  this  definition  in  mind,  this  magazine 
is  dedicated  to  the  canse  of  electrical  engineering.   It  is 
our  purpose  to  look  at  the  electrical  art  and  science  in  ', 
a  broad  sort  of  way,  and  to  give  proportionate  attention 
to  the  development  of  a  new  flashlight  or  other  simple 
device,  as  well  as  to  the  development  of  a  complicated 
network  of  wires  that  also  begins  wath  generation  and 
ends  with  utilisation. 


*  Electrical  Engineering,  New  York. 


The  Electrification  op  Railways.  By  Gisbert  Kapp.  Ia 
beautifully  illustrated  and  most  interesting  Price  1  s.  post  free,  from 
Electricity  Office. 
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SIEMENS  MOTORS 


■  - 


—   for  — 
All  Outputs, 
Speeds  and 
Volt  ages. 


For  Direct  Current. 


For  Three-phase  Current. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LTD., 

38  &  39,  Upper  Thames  St.,  E.C.4 

TELEGRAMS  :  SIEMOTOR.  CENT.  LONDON.  TELEPHONE  :  CITY  6350. 


OIL-IMMERSED,  SINGLE  AND  THREE-PHASE  FOR  POWER  AND  LIGHTING. 

ALSO  SPECIAL  HIGH-FREQUENCY  TYPES  FOR  WIRELESS  TELEGRAPHY. 


BANK   OF   FOUR   400    KVA.    10,000    V.   SINGLE- PHASE   TRANSFORMERS   FOR  JAPAN. 


Telegrams  md 
Cables : 

Juno — London. 


L 


IUI  il^OUrl^  AND  Phillips  r 

Charlton.  london.S.L 


Telephone : 

400  Greenwich. 


780 


ELECTRICITY. 


December  28,  1917. 


PECIFY   H  EN  LEY'S   CABLES   for  use  under  any 
working  conditions,  indoor  or  outdoor  ;  in  soil,  water  or  air. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO  ,  LTD.,  Blomfield  Street,  LONDON,  E.C.  2. 


WELDS' 

—  WASTE  OIL  - 

FILTERS 

With  Patent  "8IQHT-FEE0"  SYPHONS 

Over  22,000  Sold. 

Monty   SAVERS  to   any  Users  of 

Maohlnery 

Pay  first  oost  In  a  short  time.  Dirtied 
Oil,  whioh  has  hitherto  been  thrown 
away,  oan  be  filtered  and  used  agaiD 
and  again. 

No.  1 — For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon) 
17-lo.  x  g-in   35  . 

*0'  2— Two  top  ohambers  hold  about 
3  gallons  oil,  22-ln.  x  10-in.  50'- 
Ho.  3. — Two  top  ohambers  hold  about 
6  gallons  oil,  27-ln.  x  12-in.  70/- 
No.  4. — Two  top  ohambers  hold  about 
12  gallons  oil,  36-in.  x  16-in.  110/- 
*o.  6. — Two  top  ohambers  hold  about 
84  gallons  oil.  43-ln.  x  23-ln.  188/- 

Write  tor  List  0/  Testimonials  and  Samples  of  Work  dottc  6»  the  Filter 

Wells'  Oil  Cabinets. 

The  CABINETS  are  of  tinned  steel  with  galvanised 
Iron  bottoms,  enamelled  bright  red,  attraotive  in 
appearance. 

The  PUMP  is  a  foroe  pump,  made  of  polished 
brass,  simple  in  Its  oonstruotlon.  It  is  sorewed  intc 
Its  plaoe,  and  oan  be  easily  taken  out  for  filling  th< 
Cabinet  from  a  barrel. 


CAPACITY. 

PRICE. 

BO  (alloai 

48a.  aaob. 

30  „ 

43..  ,, 

40a.  „ 

12  .. 

33..  „ 

8 

28s.  ,. 

Prices  subject  to  current  rate  of  advance. 
A.  0.  WELLS  A  00.,  88a,  Midland  Rd„  St.  Panoraa 
LONDON.  N.W.  1. 


CASINGS. 

MADE  TO  ANY  PATTERN. 
The  prices  quoted  below  are  per 
100  ft.  case  and  cover  together. 


Our  Special  pattern 
(Regd.  No.  403.835). 


Full  Size  Sections  on  Application 
ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

Switch  Blocks  and  Cleats  Made 
to  Order. 


.VlDTH  (NOM)     I    li*  I    lj"  I  1  j'  I    It*  I    2'    I   2*'  I    3'    I   3*'  I  ** 


r 


Tupelo 
Price 


QUOTED    ON  APPLICATION. 


Trade  Allowance  for  Quantities  on  Application. 

VIGERS  BROTHERS, 
address  67.  KING  WILLIAM  ST..  LONDON.  E.C. 


Exporters  of  Specialities, 
Flooring  and  Flooring  Block. 


ELECTRIC  TORCHES 

We   are    expecting    further  consignments 
and  will  be  able  to  execute   your  orders 
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material. 
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TO  OUR  READERS. 

Electbicitt  is  published  ever;  Friday,  and  is  on  Bale  at  the  prinoipal 
K.ulwny  station  Bookstalls  and  Newsagents  on  that  day.  It  has  a  very 
large  sale  throughout  the  United  Kingdom,  as  well  as  In 
the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  bj 
Individual  contributors,  nor  does  ne  necessarily  identify  himself  with  their 
views. 

New  advertisements  for  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning:,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 10s.  6d.  a  year,  5s.  3d.  half-year,  29.  90.  a  quarter,  in 
advanoe,  postage  prepaid  in  the  United  Kingoom ;  12s.  6d.  a  year  to 
Foreign  Countries,  postage  prepaid. 

All  remittances  payable  to  the  Publishers,  S.  Rkntell  and  Co.,  Ltd., 
66-39,  Maiden  Lane,  London,  W.0.2  Telephone,  No.  2460  Gerrard. 


Readers  should  remember  that  this  paper  is  likely 
to  interest  many  of  our  engineers  at  the  front,  and  when 
done  with  it  can  be  handed  over  the  counter  at  any 
post  office  in  the  U.K.  without  wrapping  or  address. 
No  postage  need  be  paid. 


Current  Topics. 


In  spite  of  the  unsatisfactory  outlook  on  the  present 
military  situation  there  are  promising-  signs  and  portents 
that  the  Government  and  its  advisers 
Reconstruction   are  looking  well  ahead  in  their  plans 
Schemes.        tor  the  future  of  British  industry.  I 
have  just  received  a  prospectus  of  the 
proposed  Imperial  Bank  of  Industry,  a  huge  financial 
project  designed  to  off-set  the  advantages  which  the 
Huns   possessed   in   pre-war  days   by  virtue  of  their 
industrial  banks.     The  new  scheme, '  which  takes  the 
form  of  a  Report  by  the  Committee  on  Banking  of  the 
British  Empire  Producers'  Organisation,  sets  out  with 
a  guaranteed  capital  of  fifty  millions  sterling,  to  be 
enlarged  as  demand  shall  arise. 


Half  of  this  sum  would  be  provided  by  the  United 
Kingdom  anci  the  remainder  by  the  Colonies  and  British 
Possessions.  The  general  motive  of  the  scheme  is  to 
afford  readier  financial  support  on  sound  principles 
throughout  the  United  Kingdom  and  the  Qyersea-6 
Dominions  and  Colonies  -for  producers  and  manufac- 
turers, and,  among  other  results,  it  is  intended  that 
there  shall  thus  be  in  any  event  no  opening  for  Hun 
financial  intrigue  in  obtaining  control  of  any  group  of 
industry.  It  is  claimed  for  the  scheme  that  on  the  one 
hand  it  involves  no  departure  from  methods  which  have 
I  ( >  n  successfully  demonstrated  on  a  national  scale;  and, 
on  the  other  hand,  it  reflects,  in  no  way  with  the 
ordinary  business  of  joint  stock  banks,  but  is,  on  the 
contrary,  calculated  to  increase  their  turnover 

The  available  capital  is  to  he  provided  in  the  shape  of 
debentures  and  deposits  with  State  guarantee.  Further 


capital  will  also  ibe  accumulated  by  the  funding  Oj 
profits,  as  apart  from  a  small  bonus  to  debenture  holders 
and  depositors,  all  surplus  will  remain  in  the  bank. 
The  avowed  objects  of  the  proposed  Imperial  Bank  will 
be  to  strengthen  and  extend  producing  and  manufactur- 
ing industries  already  established  in  the  Empire,  to 
assist  in  the  foundation  of  new  industries,  and,  by 
credit  facilities,  increase  or  promote  the  sale  of  their 
products.  To  assist  producers  and  manufacturers  in 
procuring  materials,  machinery  and  facilities  from 
other  parts  of  the  Empire.  To  foster  the  acquisition 
within  the  Empire  by  its  citizens  of  control  and  utilisa- 
tion of  its  own  products. 

As  compared  with  the  pre-war  banking  practice  in 
this  country  the  above  scheme  sounds  Utopian,  although 
at  the  same  time  a  perfectly  sane  and  logical  plan  for 
the  furthering  of  our  trade  and  commerce.  In  pre-war 
days  it  was  annually  becoming  more  and  more  difficult 
to  raise  capital  where  essentially  British  industrial 
schemes  were,  in  need  of  it.  Investors  fought  shy  of 
British  industrial  shares,  largely  because,  of  the  con- 
stantly recurring  labour  unrest  and  the  ever-growing- 
Hun  competition  in  the  same  markets,  duly  fostered  by 
the  existing  German  banks  or  cartels.  It  is  to  be  hoped 
that  the  war  will  have  taught  such  investors  a  much- 
needed  lesson  The  British  investor  in  foreign  securities 
will  have  burned  his  fingers  during  the  past  three  year?, 
and,  if  he  has  any  sound  horse  sense  at  all,  will  not, 
during  the  present  generation  at  all  events,  risk 
another  shilling  in  any  Hun  venture. 


Another  promising  sign  of  the  times  comes  in  the 
form  of  a  summary  of  Ihe  recommendations  of.  the  Coal 
Conservation  Committee  of  the  Ministry  of  Reconstruc- 
tion. Dealing  w  ith  the  question  of  electricity  supply  in 
the  British  Isles,  the  Committee  finds  that  one  of  the 
essentials  towards  a  sound  reconstruction  scheme  rs 
that  the  present  inefficient  system  of  over  600  districts, 
each  with  its  own  power  house,  should  be  superseded 
by  a  comprehensive  system  in  which  Great  Britain  is 
divided  into  some  sixteen  districts,  in  each  of  which 
there  should  be  one  authority  dealing-  with  all  the 
generation  and  main  distribution  of  electrical  energy. 


To  this  end,  centres  or  sites  suitable  for  power- 
stations  should  at  once  be  chosen  on  important  water- 
ways. The  sites  so  chosen  should  be  as  large  as 
possible,  having  in  view  the  land  available  in  suitable 
localities,  and  should  eaeh  have  ample  water  and  trans- 
port facilities.  Land  is  required  not  only  for  the  power- 
stations  themselves,  but  also  for  the  processes  involved 
in  the  extraction  ol  bye-products  from  the  coal  before  it 
is  used  for  the  production  of  power.  It  is  also  required 
for  the  development  of  elect ro-chemiciil  processes  which 
may  be  most  conveniently  carried  on  in  close  proximity 
to  the  power  plant. 


Following  the  selection  of  suitable  sites,  plans  should 
be  prepared  for  the  construction,  immediately  after  the 
war,  of  the  first  instalment  of  large  super-power  plants 
capable,  firstly,  of  supplying  through  a  comprehensix  e 
electric  power  distribution  system,  which  must  also  be 
arranged  for,  the  existing  demands  of  the  community  i 
and,  secondly,  of  supplying  electrical  energy  at  the 
lowest  possible  price  tor  new  processes  and  manufac- 
tures.    Such   plants   would  ibe  so  designed  that,  as 
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methods  are  perfected  for  extracting  bye-products  from 
the  coal  before  using  it  for  the  purpose  of  generating 
electrical  energy,  the  bye-product  plant  can  be  com- 
bined with  the  power  plant.  Each  site  should  be  laid 
out  with  this  in  view,  and  also  to  allow  for  unrestricted 
extensions  of  the  plant  as  required. 


'  Power  available  from  surplus  gas  or  waste  heat 
should  be  converted  .into  electrical  energy  on  the  spot 
in  local  plants,  which  would  feed  into  the  main  distribu- 
tion system.  As  regards  Avas-te  coal — i.e.,  coal  which  it 
does  not  at- present  pay  to  bring  to  the  surface — this 
could,  where  transport  was  the  ruling  consideration, 
also  be  used  on  the  spot.  Once  those  plants  are  in 
existence  it  would  be  possible  for  existing  electricity 
supply  authorities,  without  any  risk  of  being  left  in  the 
lurch,  10  stop  extensions  of  their  own  uneconomical 
stations,  situated  as  they  mostly  are  on  cramped  and 
unsuitable  sites,  and  to  arrange  to  take  their  power 
from  the  main  system.  State  assistance  and  a  Board 
".f  Electricity  Commissioners  are  among  the  suggested 
means  of  carrying-  out  this  ambitious  project. 


tion  are  wishful  for  co-ordinating  the  various  gererat- 
ing  stations  as  they  profess  to  be,  then  there  must  exist 
w  hat  Alderman  Martin  deems  to  call  preferential  treat- 
ment. The  agreement  entered  into  between  the  C01- 
poration  and  the  harbour  authorities  to  my  mind  is  a 
step  in  the  right  direction,  and  before  long  other  large 
consumers  of  electricity  will  be  inquiring  terms  from 
the  Corporation  for  their  supplies. 

That  the  $£W  Year  may  be  a  prosperous^  one  for  all 
1918.  mv  readers,  and  terminate  in  a  vic- 

torious peace,  is  the  heartfelt  wish  of 


The  heating  by  electricity  of  a  large  hall  or  apart- 
ment which  is  not  in -regular  occupation  is  necessarily 
wasteful  and  costly.  Thus,  for  dining- 
Localised       rooms,  bedrooms,  etc.,  which  are  only 
Electric        in  use  for  brief  periods,  or  where  the 
Heating.        heating  effect  is  only  required  to  be 
at  a  maximum  for  comparatively  brief 
periods,  some  satisfactory  system  of  purely  local  heat- 
ing would  appear  to  offer  the  best  solution.    Such  a 
system  has  been  applied  to  the  dining  room  of  a  Cali- 
fornia sanitorium  by  applying  heat  only  in  the  part  of 
the  room  where  it  is  most  needed,  and  for  the  half- 
hour,  three  times  a  day,  when  guests  are  present. 

I  o  this  end,  thirty  electric  heaters  are  attached  to  the 
under  side  of  the  tables.  The  heat  is  radiated  down- 
wards to  the  floor,  which  in  turn  reflects  it  upwards 
around  the  persons  seated  at  the  tables.  In  this  manner 
upwards  of  100  diners  are  rendered  comfortable,  whilst 
a  negligible  quantity  of  heat  energy  is  Avasted  or 
dissipated  in  the  unoccupied  portions  of  the  room. 


The  scheme  promulgated  by  the  Swansea  Electricity 
Committee  for  the  supply  of  current  to  the  Harbour 
Trustees  has  had  the  final  sanction  of 
Swansea.        the   Corporation,    but    not  without 
some  strong  opposition  on  the  part 
of  several  members  of  that  corporate  body.     Some  of 
the  remarks  Alderman   Martin  made  in  an  otherwise 
excellent  speech  were  of  a  puerile  kind.    -There  should 
be  no  preferential  .treatment  for  any  customer  at  their 
statioH  "  is  a  sentence  which  could  very.Avell  be  left  out 
oi  the  argument,  as  it  is  well  known  throughout  all 
( ommercial  circles  that  there  have  to  be  graduated 
charges  for  all  kinds  of  commodities,  and  I  venture  to 
predict  that  the  worthy  alderman  in  his  ow  n  particular 
line  of  business  has  such  a  system. 


What  inducement  w  ould  there  be  for  large  consumers 
to  have  their  electrical  energy  from  the  Corporation 
supply  if  the  charges  for  same  were  on  a  fooling  with 
those  made  to, private  householders?  None  whatever, 
simply  because  they,  the 
generate  much  more  cheaply. 


Elektron. 


Correspondence. 

PRODUCTION  OF  DUCTILE  TUNGSTEN. 

To  the  Editor  of  Electricity. 
Dexk  SlR,-ln  the  lecture  given  by  Mr.  .Sydney  Johnston 
at  the  London  School  of  Economics  on  the  subject  ot  the 
Rarer    Key    metals,    as    published    in    a    recent  issue 
of  the  Daily  Telegraph,  the  following  statement  is  made 
with  reference  to.  tungsten  ,     .  , 

"  \  small  quantity  is  employed  for  the  production  ot 
filaments  for  incandescent  electric  lamps.     I  he  manutac- 
ture  of  ductile  tungsten  for  this  latter  purpose  was  not 
carried  on  in  this  country  before  the  war.  > 
Mr    Johnstone  has  evidently  been  misinformed  on  this 
point    'because  the    British   Thomson-Houston  Company 
were  supplying  their  whole  requirements  of  ductile  tungsten 
for  Mazda  lamp  filaments  in  1912  by  manufacture  at  their 
Ru"bv  works.    At  that  time,  and  until  within  a  month  or 
two" from  the  date  of  the  outbreak  of  war,  the  raw  material 
used  was  tungsten  oxide,-  but  the  company    foreseeing  a 
possible  shortage  of  that  material  immediately  at  outbreak 
of    war,    started    the    manufacture    of    the    metal  from 
L    raw   ore.     This   ore,    which   is    of    British  origin, 
has     always     been     available     in     sufficient  quantities 
to    supply     the    needs    of    the    lamp    industry.  The 
metal  required  for  tungsten  lamp  filaments  must  he  ot 
an  exceptional  purity-far  higher  than  that  required  for  steel 
alloys— so  that  the  "method  of  refining  involved  a  consider- 
,ble'  amount  of  research  and  development  work  before  it 
could  be  put  into  regular  operation  on  a  commercial  scale. 
TWs  was  successfully  accomplished,  and  the  whole  process 
of  refining  the  ore  and  producing  ductile  tungsten  n  aments 
from    the   metal  obtained  has  now  been  continuously  m 
operation  since  the  middle  of  1915,  and  many  millions  ot 
feet  of  wire  have  been  made. 

The  British  Thomson-Houston  Company  not  onljL  takes 
care  of  its  own  requirements,  but  supplies  filament  for  lamps 
made  by  a  number  of  its  licensees.  It  has  sufficient  capacrtj 
for  supplying  far  more  than  the  requirements  of  the  lamp 
industry  of  Great  Britain,  if  needs  be. 

Trusting  that  you  may  be  able  to  find  space  for  this  letter 
in  an  early  issue,.  '  . 

We  are,  Sir,  yours  faithfully. 
The  British  Thomson-Houston  Co.,  Ltd., 
Patent  Department. 

John  Gray. 

Mazda  House,  77,  Upper  Thames  Street, 
London,  E.C. 

December  19th,  1917- 


large   consumers,  could 
1 1  the  Swansea  Corpora-  I 


Haslirgder. — The  Town  Council  have  revised  their  electricity 
charges  for  the  New  Year.  They  adopted  the  following  scale 
on  December  20  :— For  lighting  5d.  per  unit  ;  heating  and 
power  an  additional  10  per  cent,  increase,  making  25  per  cent, 
in  all;  public  lamps  ditto;  tramways  a  flatjate  of  i£d.  per 
unit  from  April  1. 
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TELEPHONY. 


(Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
of  Telephony  held  on  May  yd,  1917.) 

(Continued  from  page  764.) 

Q.  9. — Assume  you  have  a  sealed  case  fitted  with 
three  pairs  of  terminals,  one  pair  being  connected  to  a 
condenser  of  10  microfarads,  one  to  a  non-inductive 
resistance  of  10  ohms,  and  the  third  to  a  10-ohm  wind- 
ing on  an  induction  coil.  Explain  how  you  could  identify 
the  pairs  of  terminals  if  you  had  a  lineman's  detector  or 
voltmeter  and  battery  of  five  good  dry  cells. 

A. — Suppose  that  a  Post  Office  detector  No.  2  be 
available' for  making  the  tests.  Join  the  five  dry  cells 
in  series  and  connect  the  free  positive  Terminal  of  the 
end  cell  to  one  terminal  of  any  pair  of  the  sealed  case  ; 
connect  the  free  negative  terminal  of  the  battery  to 
terminal  5  of  the  detector;  and  finally  connect 
terminal  2  of  the  detector  to  the  corresponding  terminal 
of  the  pair  in  the  sealed  case.  Suppose  that  when  the 
circuit  is  completed,  a  momentary  deflection  of  the 
pointer  of  the  detector  is  obtained  ;  this  indicates  that 
the  condenser  is  in  circuit  since  the  momentary  deflection 
is  due  to  the  charging  up  of  the  condenser.  Again,  sup- 
pose that  another  pair  of  terminals  of  the  sealed  case  is 
substituted  for  the  first  pair,  and  that  a  steady  deflection 
of  the  pointer  is  obtained  ;  this  steady  deflection  indi- 
cates that  the  non-inductive  resistance  is  in  circuit. 
Finally,  substitute  the  last  pair  of  terminals  for  the 
second,  pair,  and  it  will  be  observed  that  the  pointer 
gives  a  "  kick  "  and  then  gives  a  steady  deflection. 
The  kick  is  due  to  the  back  electromotive  force  of  self- 
induction,  and  indicates  that  the  winding  of  the  in- 
duction coil  is  in  circuit.  Thus  the  nature  of  the  de- 
flection indicates  whether  condenser,  non-inductive 
resistance,  or  inductive  resistance  is  under  test. 

Q.  10. — State  the  chief  properties  of  some  form  of  wet 
Leclanche  cell.  What  is  the  nature  and  cause  of  the 
troubles  which  occur  when  the  cell  is  in  use  ?  What 
electrical  tests  could  you  make  to  find  out  the  condition 
of  the  cell,  and  what  has  usually  to  be  done  in  refreshing 
such  a  cell  ? 

A. — A  wet  form  of  Leclanche  cell  recently  introduced 
bv  the  British  Post  Office  is  made  up  as  follows  : — A 
cylindrical  carbon  rod,  forming  the  negative  element,  is 
placed  in  an  unglazed  porous  pot,  which  is  filled  with 
finely  powdered  manganese  dioxide  (MnO.£)  and  carbon. 
The  porous  pot  is  placed  in  an  earthenware  jar,  and  two 
zinc  rods  of  the  peculiar  shape  shown  in  Fig.  12  ate  hung 
in  the  jar  on  opposite  sides  of  the  porous  pot.  The  zinc 
rods  form  the  positive  element.  The  earthenware  jar 
is  filled  to  about  two-thirds  of  its  height  with  a  solution 
of  ammonium  chloride  (NH'JjI).  The  carbon  rod  is 
fitted  with  a  lead  top  to  ensure  good  contact,  and  a 
brass  binding  screw  is  fixed  in  the  lead.  A  strand  of 
thin  wires  is  cast  in  the  top  of  the  zinc  rods.  The  top 
of  the  porous  pot,  of  the  earthenware  jar,  and  of  the 
carbon  and  zinc  rods  is  heavily  coated  with  a  special 
paint  to  prevent  the  creeping  of  salts,  which  latter,  if 
not  checked,  tends  to  reduce  the  insulation  of  the  cell 
and  to  eat  away  the  terminal  connections. 

When  the  poles  of  the  cell  are  joined  by  a  wire,  the 
chlorine  in  the  outer  compartment  attacks  the  zinc, 
lorming  zinc  chloride  (ZnCL),   and    the  ammonium 


combines  with  the  oxygen  oi  the  water,  liberating 
hydrogen.  The  hydrogen  appears  at  the  carbon  rod  id 
the  inner  compartment,  where  it  combines  with  the 
oxygen  oi  the  manganese,  lorming  water  and  reducing 
the  manganese  dioxide  to  sesquioxidc  of  manganese 
{MntOt). 


U 


Fig.  12. 


The  electromotive  force  of  the  cell  is  about  1.5  volts,, 
and  the  resistance  is  less  than  an  ohm. 

It  will  be  seen  that  the  modified  cell  differs  from  the 
ordinary  wet  form  of  Leclanche  cell- in  that  a  cylindrical 
carbon  rod  replaces  the  carbon  rod  of  rectangular  form, 
two  zinc  rods  of  the  peculiar  shape  shown  replace  the 
shallow  circular  zinc  plate,  and  that  finely  powdered 
manganese  is  used  as  the  depolariser  instead  of  coarse- 
grained manganese  dioxide.  The  ordinary  form  of 
Leclanche  cell  when  worked  heavily  polarises  quickly, 
but  recovers  if  given  a  rest  ;  in  the  modified  form  the 
powdered  manganese  dioxide  speedily  oxidises  the  free 
hydrogen  and  reduces  polarisation  to  a  minimum.  The 
modifications  result  therefore  in  greater  constancy  and 
increased  output. 

It  should  be  noted  that  the  ammonia  gas  given  off  by 
the  modified  type  of  cell  has  an  injurious  effect  on 
secondary  cells,  and  that  when  it  is  necessary  to  instal 
both  Leclanche  cells  and  secondary  cells  in  the  same 
room,  chloride  of  manganese  is  used  as -the  excitant  in 
the  former  instead  of  ammonium  chloride. 

The  standard  test  to  find  the  condition  of  a  cell  is  for 
voltage,  and  is  carried  out  by  means  of  a  Post  Office 
Detector  No.  2,  which  is  a  special  form  of  a  combined 
voltmeter  and  milliamperemeter  constructed  on  the 
principle  of  the  D'Arsonval  galvanometer.  The 
sequence  of  operations  in  finding  the  voltage  of  a 
separate  cell  is  : — 

(1)  Join  testing  coil  No.  1  across  the  terminals  of  the 
cell  and  also  terminals  2  and  4  of  the  detector. 

(2)  Take  the  voltage  reading. 

(3)  Depress  the  key  and  take  a  second  voltage  reading 
immediately  the  key  has  been,  depressed. 

(4)  Keep  the  key  depressed  one  minute,  release  it, 
and  take  at  once  a  third  voltage  reading. 

If  the  second  reading  be  less  than  half  of  the  first 
reading,  and  if  the  third  reading  be  more  than  one  volt, 
the  cell  should  be  renewed. 

The  Principles  and  Practice  of  Electric  Wiring.  By  Archi- 
bald Bursill,  A.M.T.E.E.,  Lecturer  in  Physics  and  Electrical  Engineer- 
ing at  Paddington  Technical  Institute.  Officially  recommended  by 
the  C.  «i  G.  Examiners.  With  166  Illustrations.  Crown  8vo,  3s.  lOd.. 
net.  post  free  from  Electricity  Office. 
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%  The  operation  of  refreshing  a  Leclanche  cell  is  as 
follows  : — 

(1)  Remove  any  salts  which  may  have  formed  on  the 
jar  above  the  level  of  the  solution. 

(2)  Restore  the  level  of  the  manganese  dioxide  in  the 
porous  pot  and  add  clear  water. 

(3)  Clean  the  terminals  and  the  zinc  connecting  wires. 

(4)  Wipe  the  lead  head  of  the  carbon  rod,  and  the 
upper  part  of  the  jar,  with  cotton  waste  which  has  been 
lightly  served  with  oil. 

(5)  Examine  for,  and  remove  any,  defects. 

(To  be  continued.) 


[Readers  who  are  interested  in  this  series  should  procure 
Few's  "  Questions  and  Solutions  in  Telegraphy  and 
Telephony,  Grade  I."  1904-1914,  price  is.  yd.,  post, 
free  from  Electricity  Office.) 

BOVING  TURBO  PUMPS* 


(Concluded  from  page  773.) 

High-Pressure  Pumps. 
General  Design.— In  addition  to  what  has  already  been 
stated  about  the  design  of  the  "Boving"  pumps  the  fol. ow- 
ing features  peculiar  to  the  multistage  pumps  may  be  men- 
tioned. 


takes  place  the  balance  is  destroyed,  The  strongest  proof 
of  this  statement  is  the  fact  that  as  a  result  of  -  experience 
most  turbo  pumps -are  fitted  with  end-thrust  bearings  There 
are  no  end-thrust  bearings  to  the  "  Boving  "  Pump  as  'there 
is  no  end  thrust.  _  .  . 

The  makers'  balancing  device  has  now  been  in  practical 
use  in  pumps  for  many  years,  and  has  given  the  greatest 
satisfaction. 

Another  great  improvement  which  is  a  particular  feature 
of  the  "  Boving  "  Pump  is  that  there  is  no  pressure  stuffing- 
box,  and  only  low  pressure  exists  in  the  end  chamber  of 
the  'pump.  All  users  of  turbine  pumps  are  only  too  well 
acquainted  with  the  serious  troubles  arising  from  pressure 
stuffing  boxes,  which,  in  order  to  avoid  undue  leakage, 
have  to  be  screwed  up  very  tight,  and  the  pressure  of  the 
packing  material  on  the  shaft  causes  very  considerable  wear 
and  also  loss  of  efficiency.  In  "  Boving  "  Turbo  Pumps 
the  stuffing-box  gland  has  to  hold  tight  against  one-tenth 
of  an  atmosphere  only,  and  there  is  no  need  to  set  the  pack- 
ing hard  against  the  shaft.  Thus  the  two  bugbears  of  pump 
users,  viz.,  pressure  stuffing-boxes  and  end-thrust  bearings, 
are  completely  done  away  with. 

Impellers  and  Guide  Wheels. — The  wheels  are  solid  cast 
of  special  manganese  or  phosphor-bronze.  .  Where  the 
material  is  required  to  be  acid-proof  special  mixtures'  are 
used.  The  vanes  and  waterways  are  carefully  finished  to 
a  fine  smoothness. 

Casing. — The  central  casing  is  of  cylindrical  bore,  and 
is  generally  bronze  lined,  so  that  no  acid  or  gritty  water 


Fic.  4.  -Medium  Pressure  Pimp. 


Fig. 


-Section  ok  High-Pressure 
Pump. 


Boving  "  Turbo 


The  greatest  drawback  in  the  successful  .introduction  of 
these  pumps  lias  Keen  the  difficulty  of  dealing  with  the 
end  thrust.  In  the  "  Boving  "  Pump  this  is  balanced  with 
absolute  accuracy  by  a  special  patented  arrangement  of  ex- 
treme simplicity,  which  automatically  adjusts  itself Jbr 
rhanges  of  head  and  output  while  the  pump  is  running  and 
for  any  wear  that  may  take  place  in  the  impellers. 

Manj  other  punip  makers  claim  that  they  have  entirely 
balanced  the  end  thrust  in  the  pumps,  and  though  this  may 
be  hue  when  the  pump  is  new,  yet  as  soon  as  any  wear 

This  article  is  an  extract  from  a  52-page  booklel  senJ  to 
us  by  Boving  and  Co.,  56,  Kingsway,  London,  W.C.2. — 
Editor,  Electricity.] 


can  come  into  contact  with  it.  The  guide  wheels  and 
diaphragms  fit  cylindrical ly  into  the  casing;  dismantling 
and  reassembling  of  the  different  parts  is  therefore  extrem&ljr 
easy  as  they  only  have  to  be  pushed  in  one  after  the  other 
from'  the  open  end.  In  this  way  it  is  impossible  even  for 
an  unskilled  fitter  to  get  the  parts  out  of  true  alignment. 
Bv  this  design  the  pump  may  be  dismantled  and  inspected 
without  disconnecting  either  the  delivery  or  the  suction 
pipes,  and,  what  is  more  important  still,  without  removing 
any  portion  of  the  pump  body  from  the  bedplate. 

Beatings.—  The  bearings  are  cast  in  one  piece  with  the 
eovers  which  are  recessed  into  the  centre  casing,  thus  en- 
suring perfect  alignment.  The  bearings  are  ring-lubricated 
and  specially  designed  for  high  speed;  they  are  separated 
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Siemens 


WOOLWICH. 

RUBBER  AND  PAPER  CABLES. 
FLEXIBLES. 
BELL  WIRES. 
"  STANNOS  "  WIRES. 
MOTOR  CAR  LEADS. 

JOINT  BOXES. 
INSULATING  TAPES. 

COMPOUNDS. 
CABLE  APPLIANCES. 
EBONITE. 

TELEGRAPHS. 
TELEPHONES. 
RAILWAY  SIGNALLING. 
POWER  STATION  SIGNALLING. 
MINE  SIGNALLING. 
SHIP  SIGNALLING. 
FIRE  ALARMS. 

TUBULAR  POLES. 
LATTICE  POLES. 
INSULATOR  ARMS  AND  BRACKETS. 
INSULATORS. 
LINE  TOOLS. 

FLUID  CELLS. 
DRY  CELLS. 


SIEMENS  BROTHERS  &  C°  L 


0..   I  TD.,  ^ 


WOOLWICH,    LONDON,    S.E.  18. 


EST/?  BUSHED 
1  858. 


Telegrams;  ''Siemens,  Woolwich. 


Telephone;  City  6400  (7  lines). 
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PREPAID  ADVERTISEMENTS. 

■  Itaatlaas  Vacant  and  Waatad.  15  ward*  tai 

6d..  and  id.  a  word  extra. 
Apparatus     Waatad    and   far     Sala.  Beak* 
Miseallaaaeas.  Ac..  I  2  ward*  far  8d.  aad  id. 

a  word  extra. 

I*  0A8U  lb  NOT  8KNT  WITH  0R1JKK. 
DODBLB  RATB8  WILL  BK  CHARGED. 


 EDUCATIONAL.  

FNNINGTONS  BRITISH  CORRESPOND- 
ENCE SCHOOL  OF  ENGINEERING,  254, 
Oxford  Road,  Manchester.  Technical  Diploma  Correspon- 
dence Courses  in  Elementary  Mathematics,  Electrical 
Engineering  (theoretical  and  practical),  Electric  Light 
and  Power  Installations,  Wireless,  Aeronautical  and  j 
Motor  Engineering,  Electricity  in  Mines,  Refrigeration. 
Courses  for  A.M.I.E.E.,  A.M.I.C.E.,  and  A.M.I.M.E. 

(CRYSTAL  PALACE  SCHOOL  OF  PRAC- 
J  TICAL  ENGINEERING.  Principal  :  J.  W. 
Wilson,  M.Inst.C.E.,  M.I.Mccli.E.  The  new  course  will 
commence  on  January  9th.  New  students  enter  at  the 
School  on  the  morning  of  January  S.  Prospectus  sent 
on  application  to  the  Principal.  

PATENTS. 


SITUATIONS  VACANT. 

AINS   ASSISTANT  wanted,  com- 

mencing  salary,  £130  and  £31  4s.  war  bonus. 
State  age,  cxpcrienc-,  etc.,  to  *ox  '2417,  Electkigity 
Office,  33,  Maiden  Lane,  Strand,  London.  

METER  SUPERINTENDENT,  Per- 
manent Staff  Appointment  ,  Corporation, Midlands, 
£170,  including  war  bonus.  Applications  giving  full 
particulars  of  qualifications.  So.  2118,  Electricity 
Office.  36,  Maiden  Lane,  Strand,  London. 


ELECTRICAL  APPARATUS 
FOR  SALE  OR  WANTED. 

DYNAMO.  60  volts,  30  amps.  By  Mackie, 
London.  Ammeter  and  Volt  Meters.  Switch 
Board  and  Cut-out  complete,  and  also  Singie  Engine — ■ 
5  in.  cylinder,  6  in.  stroke,  by  Robcy,  Lincoln. —  Apply, 
5,  Hill  Street,  Richmond. 


INSULATION  TESTING  SET,  combined 
Ohmmeter  and  Generator  reading  to  30  megs., 
at  220  or  440  vclts.voitage  reading  also  to  480  volts, 
perfect,  £9. — Box  1917,  Electricity  Office,  3fi,  Maiden 
Lane,  London,  W.C.  2. 


MISCELLANEOUS. 


A  DVICH     PREB    on    patenting  In- 

t\.  ventioas  and  registering  trade  marks.  Write 
for  Free  Handbook  on  Patents.  King's  Patent 
leaner,  Ltd.,  185,  Queen  Victoria  Street,  London. 
10  years'  references.  


PI  a  T1MII  II  UTENSILS.  SCRAP 
LA  I  IN  O  ill     LAMP  TOPS.  Ac. 

Purchased  at  Highest  Prices  by 
DERBY  &  CO.,  Ltd.,  44,  Clerkenwell  Rd.,  London,  1,0. 

Platinum  Wire,  Rivets  and  Sheets  Sold. 
Makers  ol  the  "Lion"  Pure  Platinum  Rivet 
Tremblers. 


AMBULANCE  STRETCHERS  (or  poles  only) 
Special  cheap  line  for  Air  Raids  and  Factories, 
as  required  under  new  Begulation.  Also  timber, 
plywood  and  woodwork  of  every  description  :  carriage 
paid  any  part  of  the  world.  Illustrated  lists  on  applica- 
tion.— C.  Jennings  and  Co.,  Ltd.,  Pennywell  Boad, 
Bristol. 


A  UUUMUJLATUK&,  Second -hanu,  any  type 
£1  wanted ;  also  Dynamos  and  Machinery.  Lead 
Peroxide  Old  Copper  Cable,  Scrap  Metals,  and  every 
description  ot  Metallic  DroBS  purchased  (or  cash,  Town 
or  Country. — Write,  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road.  N.E.    Telephone  No.  Dalstoo  55S. 


PORCELAIN 

INSULATORS 

of  Every  Description. 

JAMES  MACINTYRE  *  Co.,  Ltd., 


BURSLEM. 


Clt&M  Si 

And  buy  a  copy  of  the 

ELECTRICAL 
ENGINEERS 
DIARY 

6/- 

S.  DAVIS  &  CO.,  30-31.  St.  Swithin's  Lane. 
London,  E.C.  4. 


HEAT    RESIST    AND    CHILL  PROOF 


GLASS 


Flint  or  our  "  Coelum"  Opalescent 
Arc  Globes,  Inner  Tubes,  etc., 

FOR  OFFICES,  FACTORIES,  MUNITION 
WORKS,  HOSPITALS,  DOCKYARDS,  Etc. 
Particulars  on  application. 

New  English  Glass  Manufacturers,  Ltd., 

DUDLEY    PORT,  STAFFS.  

COVERS   AMD  CAalNGS 

BLOCKS.  CLEATS. 

BOARDS  FOR  SWITCHES 
In  Staek  and  made  ta   any  Design. 
ACCUMULATOR  CASES 

and  BATTERY  BOXES 
Mada   ta  Ordar. 

J.  F.  &  G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding  Manufacturers, 

SAWING.  PLANING,  MOULDING  ft  GENERAL  WOODWORKING  MILLS - 

58g,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

Telephone  No. :  1188  London  Wall.  Please  write  tor  Illustrated  Price  List. 


CONNOLLY  BROS.,  LTD., 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
All  Descriptions. 


F.WI6GiN8*S0NS 

102.  103.104.  Mlnorles.  London 

For  Lamps,  Stoves,  Ventilators, 
Eleotrioal  Work,  Philosopbioal. 
and  for  all  purposes. 

Largest  Stock  in  the  World. 
Contractors  to  H.M.  Government 

Telephone  No.  2248  Avenue. 


CAPPER  PASS  8L  SON,  LTD. 

Bedminster  Smelting  Works,  BRISTOL. 
Sellers  of  Antimonial  Lead  of  all  Grades. 
Buyers  of  Lead  Ashes  and  Lead  Residues 
from  Accumulators. 


Telegrams  : 


PASS.  BRISTOL." 


Telephone : — 3475. 


GENUINE 


VULCANISED  FIBRE. 


MOSSES  &  MITCHELL, 


122  &  124-,  GOLDEN  LANE, 
LONDON,  E.C. 


REWINDING  REPAIRING 

OF  ARMATURES,  MOTORS  &  DYNAMOS. 

PROMPT  EXECUTION  AND  MODERATE  CHARGES. 
A.  BROWN,  1,  Norgrove  Street,  BALHAM,  S.W.  12. 


50  pp.    A  First  Course    54  Illus. 

of 

Electric-Light  Switching  and  Testing 
for 

Workshop  Classes  and  Private  Students. 
Price  lOd.  Post  Free  (may  be  sent  in  stamps). 


Dk<  embek  28,  1917 


ELECTRICITY. 


7*7 


In-  a  gap  from  the  packing-boxes,  so  th;it  no  water  or  gr'rt 
can  enter. 

Th«  FRgh-Pressunl  Turbo  Pump  is  also  called  a  "  mulct- 
Stage  "  pump,  as  the  water  passe,  within  the  pump  through 
a  series  of  impellers  and. guide  wheels,  as  shown  in  Fig. 
on  page  784.  There  is  practically  no  limit  to  the  head  up  to 
which  water  may  he  pumped  by  diis  type,  The  makers  have 
designed  pumps'  working  against  a  head  of  r,8ooft:  The 
efficiency  for  th[s  type  varies  a  great  deal,  depending  on 
iIh  .miount  of  water  to  be  pumped  and  the  output  required. 
Speaking  generally,  they  obtain  60  per  cent,  efficiency  for 
the  very  smallest  si/.es,  and  up  to  So  per  cent,  for  .he 
largest. 

It  will  be  seen  from  the  Fig.  that  the  waters  enters  the 
firsi  impeller  alter  Hewing  through  a  gently  curved  inlet 
bend.  Leaving  the  impeller  with  its  maximum  velocity  it 
Rows  through  guide  channels  w  hich  are  shaped  as  diffusers, 
the  kinetic  energy  being  thus  iranjformed  into  potential 
energy,  i.e.,  static  pressure;  the  wafer  then  passes  into  dia- 
phragm chamber  towards  the  centre  of  the  next  impeller, 
and  so  on.  An  equal  additional  pressure  is  generated  by 
each  stage,  and  the  number  of  stages  is  therefore  directly 
proportional  to  the  total  lift  required. 

==  =^ 


Questions  and  Answers 

By  Practical  Men. 

.  RULES. 

Questions  :  We  invite  our  readers  to  zvnd  as  questions,  preferably 
4jn  technical  problems  that  have  arisen  in  actual  practice.  Questions 
which  we  consider  of  sufficient  general  interest  to  our  readers  will  either 
be  replied  to  under  "  Answers  to  Correspondents,"  or  replies  will  be 
invited  from  our  readers.  One  shilling  will  be  paid  for  the  question 
which  we  select  for  competitive  replies  in  this  column. 

Answers  :  A  fee  of  10s.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best  In 
iudging  the  replies,  importance  will  be  attached  to  clearness  and  concise- 
ness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make  no  award 
or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers  received  do  not 
possess  sufficient  merit.  Competitors  desiring  the  return  of  their  manu- 
scripts, if  unaccepted,  should  enclose  stamped  addressed  envelope 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a  separate  sheet  of  paper  attached  to  the  manuscript  Com- 
petitors may  adopt  a  "  nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a  guarantee  of  good  faith.  No  correspondence  will  be 
entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.   

Question  No.  21. 
Can  any  of  your  readers  give  me  advice  on  the  best 
method  of  lighting  a  public  school  in  which  it  is  proposed 
to  fit  220  volt  60-watt  lamps  ?  A  three-phase  supply  is 
to  be  brought  into  the  building—  that  is,  250  volts  between 
each  phase  and  the  neutral.  Will  it  be  better  to  use  the 
250  volts  or  to  transform  down  to  110  volts  ?  What  will 
be  the  difference  in  the  efficiency  and  life  of  the  lamps  on 
the  respective  voltages  ? — "  A.  R."  (Dunfermline). 

Question  No.  22. 
A  factory  has  an  A.  C.  6,60  >-volt  supply,  which  is  trans- 
formed on  the  premises  to  400  volts,  lighting  being  at  230 
volts  between  the  phases  and  neutral.  Should  the  neutral 
be  earthed  in  such  a  case,  and,  if  so,  what  is  the  correct 
method  to  employ  ? 

(Replies-  to  Questions  21  and  22  must  be  received  not  later 
than  January  5,  191 8). 


Answers   to  Questions. 


Question  No.  17. 
Can  you  give  me  a  clear  idea  of  "  direct  and  indirect  "  electric 
hunting  ?    I  would  like  to  know  under  what  conditions  each 
system  should  be  fitted,  and  the  advantages  of  one  system  over 
the  other. — "  Contractor." 


FUEL  Economy.  By  W.  II.  Booth.  Based  on  the  Aut hoi '.s  Lectures 
to  stokers  at  the  Borough  Polytechnic.  A  book  of  direct  value  to 
those  Interested  m  using  coal  with  economy  and  efficiency.  Royal 
STO,  illustrated,  is.  Id.  net,  post  live  from  Electricity  Office 


Replies  to  Question  No.  17. 

The  first  prize  (xos.j  has  been  awarded  to  "  Exciter  " 
for  the  following  reply  :  — 

Quite  a  considerable  amount  of  space  could  be  devoted 
to  what  constitutes  the  direct  system  of  lighting ;  but 
perhaps  a  fairly  comprehensive  idea  could  be  obtained  by- 
making  a  brief  comparison  between  this  system  and  that 
of  the  indirect. 

It  may  be  said  that  the  former  differs  from  the  latter, 
in  that  in  the  first  case  the  light  is  reflected  from  its  source 
direct  on  to  the  object  to  be  illuminated,  and  that  in  the 
other  the  light  is  reflected  on  to  a  ceiling  or  wall  of  good 
reflecting  power  and  from  there  to  the  object. 

Of  the  first  method  there  are  innumerable  examples 
to  be  found.  The  indirect  system  is,  one  may  say,  the 
outcome  of  the  development  of  the  high  c.p.  metallic  fila- 
ment lamp.  It  need  hardly  be  said  that  this  system  is 
only  suitable  for  interior  illumination,  and  the  earlier 
forms  usually  consisted  of  tubular  lamps  in  holders,  such  as 
the  "  Lineolite  "  or  "  Tubeolite  "  fittings  arranged  in 
lengths,  round  the  frieze,  so  that  the  light  is  thrown  on  to 
a  whitened  ceiling.  This  system  gives  fairly  good  results, 
but  is  very  inefficient  as  regards  useful  illumination  for 
current  consumed. 

The  development  of  indirect  lighting,  within  recent  years, 
has  been  on  rather  different  lines,  and  may  be  divided  under 
two  headings,  namely  :  Indirect  and  semi-indirect. 

In  both  cases  the  fittings  usually  consist  of  a  bowl  sus- 
pended from  the  ceiling,  in  which  the  lamp  or  lamps  are 
placed.  In  the  indirect  pattern  the  bowl  would  be  of  an 
opaque  material,  such  as  metal,  coated  on  the  inside  with 
a  silvered  matt  surface,  so  that  the  whole  of  the  illumination 
is  reflected  upwards. 

With  a  semi-indirect  fitting  the  bowl  may  consist  of 
china  or  alabaster  or  cut  glass,  so  that  a  portion  of  the 
light,  instead  of  being  reflected,  is  diffused  and  transmitted 
downwards.  Of  the  various  designs  of  these  fittings  on 
the  market,  I  would  advise  "  Contractor  "  to  consult  the 
catalogues  of  any  of  the  manufacturers  of  them. 

It  will  be  seen  that  at  least  a  good  reflective  ceiling  is 
necessary  with  this  system,  and  providing  the  walls  and 
other  surroundings  are  bright,  the  completely  indirect 
light  will  be  found  satisfactory.  It  will  be  found  that 
fittings  of  this  type  usually  have  an  appearance  of  "  mas- 
siveness,"  which  would  have  to  be  considered  in  relation 
to  the  artistic  arrangements.  The  semi-indirect  fitting 
will  be  found  preferable  where  surroundings  are  not  par- 
ticularly good  reflectors,  and  they  should  be  chosen  with 
good  taste.  In  both  cases  it  must  be  borne  in  mind  that 
a  higher  c.p.  per  .sq.  foot  of  floor  space  will  have  to  be 
allowed  for  in  comparison  with  the  direct  system,  on 
account  of  the  losses  which  take  place  in  reflection  and 
diffusion.  This  means  higher  cost  of  lamps  and  current 
consumed  (though  the  J  watt  lamp  has  helped  to  adjust 
matters  in  that  direction),  but  once  the  "  softness  "  of  the 
light  and  restful  effect  on  the  eye  has  been  demonstrated, 
the  advantages  will  be  readily  appreciated. 

It  should  be  noted  that  the  indirect  system  is  useful 
only  for  general  illumination,  and  if  light  is  required  to  be 
particularly  brilliant  at  any  point,  such  as  in  an  office  or 
workshop,  special  provision  would  have  to  be  made  for 
same.  Finally  a  word  on  lamp  holders.  Where  high  c.p. 
lamps  are  fitted,  insure  that  the  lamp  holder  is  capable  of 
dealing  with  the  current. — "  Exciter." 

The  second  prize  (5s.)  has  been  awarded  to  "  G.  W.  S." 
for  the  following  reply  : — 

Direct  lighting  takes  place  when  the  light  from  the 
source  of  illumination,  or  a  considerable  proportion  of  it, 
fall  directly  on  the  objects  required  to  be  illuminated. 

The  Application  op  Arc  Lamps  to  Practical  Purposes.  By  J 
Eck.  A  useful  manual  for  factory  managers,  naval  electricians 
anti-aircraft  officers,  fortress  engineers,  etc.  Cloth  8vo,  101  pp  92 
illustrations.    2s.  9d.,  Dost  free  from  Electricity  Office. 
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A  simple  case  of  direct  lighting  is  an  ordinary  single  pendant 
with  a  conical  opal  shade.  Indirect  lighting  is  a  system 
by  which  it  is  arranged  that  no  light  from  the  source  falls 
directly  on  the  objects  to  be  illuminated.  This  is  usually 
accomplished  by  suspending  under  the  lamp  an  opaque 
inverted  reflector,  by  means  of  which  the  light  proceeding 
downwards  from  the  lamp  is  all  reflected  upwards,  to  be 
again  reflected  downward  by  a  second  reflector.  The 
advantage  of  direct  over  indirect  lighting  is  the  superior 
efficiency,  as  with  the  indirect  system  there  is  a  considerable 
loss  at  'each  reflector.  The  advantage  of  the  indirect 
system  is  the  vastly  superior '  distribution  that  can  be 
obtained.  In  the  system  of  indirect  arc  lighting  frequently 
used  in  drawing  offices,  the  light  is  reflected  downward 
from  a  white  ceiling  in  so  diffused  a  condition  as  to  form 
practically  no  shadows.  This  shadowless  effect,  which 
whilst  being  useful  in  certain  conditions,  is  very  unsatis- 
factory for  general  lighting,  as  giving  too  monotonous  an 
effect,  and  this  objection  applies  more  or  less  to  all  systems 
of  indirect  lighting,  and,  especially  in  view  of  the  low 
efficiency,  renders  these  systems  of  doubtful  utility  for 
general  use.  A  third  system,  which  has  been  considerably 
developed  in  recent  years,  is  the  semi-indirect  system. 
Irr  this  system  the  opaque  reflector  under  the  lamp  is 
replaced  by  a  shallow  bowl  of  some  such  substance  as  opales- 
cent glass.  A  fair  proportion  of  light  is  now  transmitted 
directly  downwards,  whilst  the  majority  of  the  remainder 
is  reflected  upwards,  to  be  again  reflected  in  a  downward 
direction  from  a  similar  reflector  to  that  used  in  the  in- 
direct system.  By  this  system  an  increased  efficiency  is 
obtained  over  the  indirect  system,  whilst  the  distribution 
is  superior  for  general  purposes  to  that  obtained  with 
either  the  direct  or  indirect  systems. — G.  W.  S. 


the  same  saving  in  transmission  by  applying  the  remedy 
in  some  other  part  of  the  circuit.  The  figures  below 
are  based  on  pre-war  prices,  and  with  the  prices  that 
prevail  at  the  present  moment  one  does  not  wish  any- 
thing to  go  out  from  the  Institution  which  would 
prevent  the  cheaper  metal  from  being  used  in  the 
proper  place. 

.Length  of  distribution  0.125  mile  of  circuit. 
Waste,  3  per  cent. 

Price.  .Copper  £81        per  ton 

Bronze  £102  5s. 

Copper-clad  steel, 

30%  £84 
Iron  &7 


Assumptions 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 

By  R.  W.  Weightman,  Member. 

[Coninued  from  page  665.) 
It  seems  to  me  that  the  author  has  not  devoted 
sufficient  attention  in  the  paper  to  economic  questions, 
and  I  take  as  tvpical  the  use  of  Iron  wire.    On  page  108 
the  author  says  that  for  distribution  from  the  under- 
ground cable  to  the  subscriber  he  likes  to  use  a  70  lb. 
copper  wire,  and  he  recommends  that  because  it  is  very 
desirable  to  keep  the  resistance  low.    That  seems  to 
me  to  be  wrong.     I  do  not  think  it  is  a  question  of 
keeping  the  line  resistance  as  low  as  possible,  but  of 
working  to  predetermined  standards  of  transmission. 
Suppose  that  in  designing  a  system  we  want  our  sub- 
scribers' lines  to  have  a  resistance  between  200  and  300 
ohms.    Consider  the  case  of  a  large  number  of  sub- 
scribers who  are  within  half  a  mile  of  the  exchange. 
If  we  put  in  a  10  lb.  cable  the  resistance  will  be  about 
100  ohms,  and  there  will  be  100  ohms  to  spare.    If  a 
61  lb.  cable  is  used  there  will  be  about  42  ohms  to 
spare,  and  if  a  5  lb.  cable  about  12  ohms  to  spare,  and 
it    is   economical   to   use   that   resistance.     A  main 
requirement  for  distributing  wire  at  the  end  of  the 
cable,  particularly  if  it  is  for  covered  distribution,  is 
mechanical  strength.  If  we  can  get  that  by  using  iron 
wire,  and  we  can  get  it  within  the  limiting  resistance, 
1  think  it  will  be  found  that  the  difference  in  price  paid 
for  a  70  lb.  copper  wire  if  a  60  lb.  iron  wire  can  be  used 
will  be  more  than  that  payable  if  it  is  desired  to  effect 

*  Paper  read  before  the  Inst.  E.E. 


Metal. 

Weight 
per  Mile. 

Breaking 
Weight. 

Weight  per 
Line. 

Resistance 
per  Line. 

First  Cost  of 
Metal  per 
1,000  Lines. 

High- 
frequency 
Loss,  2  Lines. 

J    Current  Loss, 
one  Line. 

1 

Total 
Loss. 

Copper 

lb. 
70 

lb. 
2IO 

lb. 
I8 

ohms. 

3-3 

'.£  ':: 
651 

S.M. 
O.O4 

S.M. 
O.JJO 

S.M. 
0.I4 

Bronze 

45 

220 

11. 6 

10 

53i 

0.08 

0.30 

0.3  b 

Copper- 
clad  steel 
Iron 

42 
60 

306 
215 

1 1 

15-4' 

1 

1 3-7 
20 

4*3 
V7 

q.io 
0.14* 

0.41 

4 

0.60 

• 

■ 

0.5I 
O.74 

Situations  Vacant.  —A  Mains  Assistant  is  wanted  in  one  town. 
Also  a  Meter  Superintendent  by  a  Corporation  in  the  Midlands. 
For  details  see  an  advertisement. 


IVldJUl      .1.      V-..       X^V^W-lli.  ^  .  .  v.      ....   w.    ^    1  A 

detailing  the  type  of  Avork  done  in  the  colonies  gives  us 
an  opportunity  of  "seeing  ourselves  as  others  see  us." 
The  conditions  of  climate,  staff,  labour,  etc.,  are  so 
very  different  from  those  we  experience  in  the  home 
service  that  one  is  not  surprised  at  variations  from 
our  methods;  but  it  is  gratifying  to  know  that  these 
methods  are,  in  the  main,  satisfactory,  and  that  the 
information  and  advice  given  to  our  colonial  colleagues 
is  so  very  well  appreciated.  Passing  to  the  branch 
of  the  paper  that,  just  at  present,  interests  me  most — 
namely,  machine  telegraphs — I  must  call  attention 
to  the  remark  on  page  112  regarding  the  Creed, 
which  reads  as  follows :  "  The  maintenance  costs  ot 
the  apparatus  are,  however,  found  to  be  high,  and 
the  liability  to  error  is  considerable,  unless  constant 
and  expert  attention  is  given."  This  information  is 
of  real  importance  to  all  concerned  with  main-line 
traffic,  and  I  should  like  to  know  the  experience  of 
other  users  on  this  particular  point. 

(To  be  continued.) 

County  of  London  Volunteer  Engineers. — Orders  for  the 
week  ending  January  5,  1918,  by  Lt.-Col.  C.  F.  Clay,  V.D.. 
Commanding. — Officer  of  the  Week  :  Lieut.  C.  E.  Campbell..  . 
Monday,  December  31, 1917  :  No.  3  Coy.,  6.30—8.30  ;  Recruits' 
Drill,  6.30—8.30  ;  Signalling  Section,  6.30—8.30.  Tuesday, 
January  1,  1918  :  Lecture  on  Demolitions,  6.30,  by  Capt. 
Fleming  ;  Physical  Drill,  7.30.  Wednesday  :  No.  1  Coy.  Drill, 
Knotting  and  Lashing,  6.30 — 8.30  ;  Recruits'  Drill,  6.30. 
Thursday  :  No.  2  Coy.  Drill,  Knotting  and  Lashing,  6.30 — 8.30  ; 
Recruits'  Drill,  6.30  ;  Signalling  Section,  6.30 — 8.30  ;  Ambulance 
Section,  6.30 — 8.30  ;  Medical  Examination  of  Recruits,  6.30 — 
8.30.  Friday  :  Musketry,  5.30 — 8.  Saturday  :  Entrench- 
ments, etc.,  2.45 — 1.45  ;  Recruits'  Drill,  2.45 — 4.45.  Sunday  : 
Commandant's  Parade  at  Waterloo  Station  (opposite  No.  10 
Platform),  8.45  a.m.,  for  work  at  Esher.  Cnif'onn,  haversacks 
and  water-bottles  and  mugs.    Midday  rations  to  be  carried. 

Note. — All  drills  and  parades  will  be  at  headquarters  unless 
otherwise  stated.  Volunteers  are  reminded  that  the  rani>c  at 
Relvedere  Road  is  now  closed,  and  all  musketry  will  be  done  at 
headquarters.  No  member  of  the  Corps  or  other  person  will  be 
allowed  in  the  Officers'  Mess,  the  lecture  room,  the  canteen,  or 
the  galleries  during  the  time  the  range  is  open.  Recruits  will 
attend  for  Engineering  Instruction  with  the  companies. 
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CABLES 

RUBBER,  PAPER,  &  BITUMEN  INSULATED 

IVJI  IllOV/l^  AND  Phillips  t 

Charlton.  London.SE. 
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Anti-Sulphuric  Enamel  | 

-H'-l  l.li  uk  ftsr.u  in  all  | 

ACCUMULATOR    ROOMS  | 

For   1  '< >)".■   ' i   fit;(H  Aciil  1'uui.  s.  = 
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GRIFFITHS  BROS.  &  CO..  LONDON.  LTD.  = 

y,UK  j    ROAU.    BEKMONDSEY.    S  E.  f 
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I  OS  RAM  G  EC  LAMPS 
|  ARE  USED  BY  THE  WAR  OFFICE 
1  ADMIRALTY.  AND  OTHER 
J     GOVERNMENT  DEPARTMENTS 
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r-GEC 

1  ORAWN  WIRE 


"  INSULDERM  " 

HEAT  RADIATING,  HIGH  INSULATING 
ENAMEL 
for  high  temperature  coils. 
Prevents  sparking  at  commutator  ends. 
GRIFFITHS  BROS.  &.  Co..  London.  Ltd. 
Mack's    Road,  Bermondsey,  R.E.  16. 


ramps 


SEE  THAT  EVERY  LAMP 
'SOLD  AS  OSRAM' 
' BEARS  THE  WORDS  » 
OSRAM  G'E-C  Made  in  England 
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HOOPER'S 

TELEGRAPH  &  INDIARUBBER  WORKS,  LIMITED 


31,  LOMBARD  ST.  B.C. 

(Establiahtd  1869). 


Hooper's  Vulcanised  Indiarubber  Cables 
for  Electrical  Work 

maintain  the  hfcheat  quality,  and  their  durability  has  own  piotmI. 


MILLW ALL  DOCKS,  PURE  TAPE  AND  STRIP,  etc. 

LONDON.  E.  Telegrams  :  "Linear.  London."      Telephone  =1169  Avenue.  84  East. 


USE 


"TANTALUM"  lamps 


When  in  Trouble,  when  in  Doubt, 
C.T.S.  will  help  you  out. 


St.  Helens  Cable  &  Rubber 
Co.,  Ltd.,  Warrington. 


GLASS  TUBES  &  RODS 

FOR    ELECTRICAL  PURPOS  E  S 
SOFT  .GLASS    FOR   PLATINUM  JOINTS. 

CUILBEFtT-  MARTIN, 

9. EDMUND  PLACE,  ALDERSGATE,  LONDON.EC 

  Telephone.2799.  Central.   


WesUrti'EUcTr/c  highest  grade.  W<sftm£lteTrfc 
CABLES     AND  TELEPHONES. 
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nspiration 


for  all  engaged  in 
the  art  of  Electric 
Lighting. 


Mazda  House  is  much 
more  than  a  Depot  for  the 
supply  of  Electric  Lamps 
and  Lighting  Appliances. 

It  is  an  organisation, 
admirably  equipped,  for 
the  advancement  of  the  art 
of  Illuminating  En- 
gineering. 


MANY  of  the  greatest  successes 
illumination  in  Great  Britain  c 


in  modern 
are  the  out- 
come of  the  work  of  our  Illuminating  Engineers. 
These  results  are  available  to  any  and  all  who  will 
draw  upon  our  experience  in  the  preparation  of 
their  lighting  plans. 

Our  Illuminating  Engineers  are  constantly 
engaged  in  the  solution  of  lighting  problems — 
always  developing  the  art  of  good  lighting. 

Their  advice  is  offered  to  you — free. 

We  are  Specialists  m  Good  Lighting. 

We  design  and  make  scientific  lighting  appliances 
and  fittings  as  well  as  the  lamps. 

The  British  Thomson- Houston  Co.,  Ltd., 


Mazda  House, 
77,    Upper   Thames   Street,  London, 


E.C.  4. 


E.  58 
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"MAKE  SUPE  ITS  AN  OSffiM 

Osram 


>7 


G-'EC 


DRAWN  WIRE 

amps 
STAND  HIGH 

IN  THE 

E  STIM ATION 

OF 

ELECTRIC  LIGHT  USERS 
THROUGHOUT  THE  WORLD 


BRITISH  MADE  THROUGHOUT 

AT  THE  OSRAM— ROBERTSON 
LAMP  WORKS 

HAMMERSMITH  LONDON 

Advt  ol  Tht  Central  Electric  Co .  Ltd.    Head  Office    Queen  Victoria  Street.  London.  # 
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This  Voltmeter  is  de- 
signed to  give  5  ranges 
up  to  600  volts.  A 
switch  is  provided  on 
the  top  of  the  instru- 
ment which  enables  the 
range  to  be  changed  as 
desired. 

Any  series  of  ranges  up 
to  600  volts,  can  be 
supplied. 


VOLTMETERS  & 
AMPEREMETERS. 


less 

Crompton  "D"  Pattern  Moving  Coil  Voltmeter. 


We  supply  Voltmeters 
so  constructed  that  they 
can  be  used  as  Ampere- 
meters in  conjunction 
with  standard  external 
shunts,  thus  combining 
in  one  instrument  the 
separate  functions  of  an 
Amperemeter  and  a 
Voltmeter. 

All  our  instruments  are 
subjected  to  stringent 
tests  before  leaving  the 
works. 


C  ROM  PTON  &  C9  L1 


TD 


Works  :  CHELMSFORD. 


Iiet'd.  Office  and  ) 
Export  Dept.  ) 

TpiPniirmP*-  '  Works:  No.  161  Chelmsford  (3  lines.) 
telephones,   ,    office  :  488  Central. 


SALISBURY  HOUSE,  LONDON  WALL,  E.C. 


T.,.„,mc  .  (  Works:  "  Crompton  Chelmsford." 
ieie„iams.    ,    office  :"  Crompton.  Phone.  London." 
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JOHN  OAKEY  &  SONS.  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK      LEAD,     PUMICE,     CROCUS.  TRIPOLI 
ROUGE,  &c 

Oakey's  "  Flexible  Twilled  "  Emery  Cloth. 

For  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  where 
great  Strengh,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  &  GARNET  PAPER  IN  ROLLS, 

50  yards  long  by  18  in.,  20  in.,  34 '  in.,  30  in..  36  in.,  40  in.,  42  in.,  &  43  in.  wide. 

" WELLINGTON"   EMERY  WHEELS. 

WELLINGTON    EMERY  AND  BLACK  LEAD  MILLS,   LONDON,  S  E.  1 
ALL    BRITISH  MADE. 


The  Symbol 
of  Complete 
Satisfaction. 

Voltmeters 

SOFT  IRON 
MOVING  COIL 
DYNAMOMETER  TYPE 
INDUCTION  TYPE 
ELECTROSTATIC 
ING   AND  RECORDING 

INDICAT 

The  experience  of  32  years 
on  the  best  class  of  work  is 
put  into  each  instrument.  The 
Design,  Workmanship,  and 
Finish  will  give  complete  satis- 
faction. Send  for  catalogue, 
which  gives  full  particulars. 


Nalder  Bros.  &  Thompson, 

'  LTD 

97a,   D ALSTON   LANE,   LONDON,   E.  8. 

Wires    "Occlude,  Kinland,  London."      Phone  :  2365  Dalstou  (21inesy 


The  THOMSON 


Electric  Lamp. 


SAFETY  CHARGING  APPARArUS. 


ADVANTAGES. 

1.  Simple  ACTION. 

2.  Freedom  from  shocks. 

3.  Reversals  impossible. 

4-  Several  may  be  connected  in  series  and 
one  or  more  cells  charged  at  the  same  time. 


Vi'RtTE  FOR  NEW  CATALOGUE. 

L.  E.  Wilson, 

10,  Corporation  Street, 

MANCHESTER. 


Simplex 

Conduits  s 
Fittings 


m. 


wag 

Simplex  Conduits 

Limited 


Work,:  Garrison  Lane,  BIRMINGHAM 


1 13-17,  Charing  Cross  Rd .,  London,  w.c. 
16,  Corporation  Street,  Manchester . 
72a,  Waterloo  Street,  Glasgow. 
61 ,  High  Bridge,  Newcastle. 
1 1.  Denmark  Street,  Bristol. 
96,  Whltechapel,  Liverpool . 
6.  White  Horse  St  ,  Leeds. 
14,  Heathfleld  St. .Swansea. 
4,  Westgate  St.,  Cardiff. 
i.Crlmon  Place,  Aberdeen. 
281-3.  Attercliffe  Common,  Sheffield. 
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ALL 

EVERSHED  INSTRUMENTS 

possess  characteristic  qualities 
which  distinguish  them  from 
similar  instruments  of  other 
makes.     For  example, 

CELL  TESTING 
VOLTMETERS 

These  instruments  are  specially  constructed  for  hard 
seryice  and  are  fitted  with  undamageable  pivots.  They 
are  of  the  Moving  Coil  type  and  are  dead-beat  in 
action.  The  case  is  acid  and  fume  proof  and  the 
instrument  is  easily  held  in  the  palm  of  the  hand. 
The  detachable  barbed  spikes  enable  rapid  and 
effective    contact    to    be    made  to  any  type    of  cell. 

J  EVERSHED    &   VIGNOLES,  Ltd., 

■   ACTON    LANE    WORKS.    CHISWICK,    LONDON.   W.  4. 
Telegrams — "  Dorothea,  Chisk,  London."  Telephone.Chiswick  1370. 
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